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Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of ali scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings. books. patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency's 13-nation En- 
ergy Technology Data Exchange. the International Atomic 
Energy Agency's International Nuclear Information 
System. or nation-to-nation agreements. Please note 
that ERA coverage of non-report literature is limited 
to that generated by Department of Energy activity. 


Scope 

ERAis comprehensive in its subject Scope, encompass- 
ing DOE's research. development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for on-line 
searching as records within the Energy Data Base. The 
current-year records are available on the Integrated 


Technical Information System (ITIS). The entire data 
base Is available through commercial on-line vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62. Oak Ridge. TN 37831. Attention: In- 
formation Services. For further information, call (615)576- 
8401, FTS 626-8401. ERAis also available at authorized 
GPO Depository Libraries. (List is provided on the inside 
back cover.) 


ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office. Washington, D.C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. Asingle issue costs $27.00. domestic, or $33.75, 
foreign. Cumulative indexes are available from the Su- 
perintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. The GPO Stock Num- 
ber is 661-000-00000-7 and the price is $174.00 for the 
Volume 13 indexes. 


Managing Editor, Audrey B. Smith 
Technical Editor. M. Catherine Grissom 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


Canada 
Denmark 
Finland 
France 
Federal Republic of Sweden 
Germany United Kingdom 
Italy United States 


Japan 

The Netherlands 
Norway 

Spain 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which itis a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a data base for on-line retrieval. The data base 
serves as well for the production of numerous OSTI pub- 
lications. 











How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal articles 


to books. The principal data elements included in these citations 
Report 


. Abstract number within volume. 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 

. Report number identification for report-type literature. (4) deuterium polarized gas target for application in storage rings]: 

. Title and subtitle (non-English title may appear in Progress report. Haeberli, W. Phys. VI’collaboration. Wisconsin ©) 
parentheses, if applicable). Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored b 

. Author(s). First 10 names in the data record are printed, DCE Energy Ressarch. DOE Conant FOUSeQgrores. Onder (16) 


then “et al.” is listed. (19) Number DE89007246/JAW. Available from NTIS, PC A03/MF A01 - 


. Author affiliation. Only first one is listed, in parentheses 7 hantneitesn sae a al » 
after author(s) to which it applies. his paper briefly discusses the Wisconsin test facility for storage 


Collaboration, if present cells; results of target tests; the new UHV... 
4 2 ; 


. Corporate author(s) identifying corporation responsible 
for document. 

. Patent assignee and number for citations of patent 
documents or applications. 

. Journal title, volume, and issue for citations of journal (10) 














Report Analytic 





18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Fizicheskij Inst. 1988. (In Russian). In Experimental and theoretical 
articles. physics. Collection. Order Number DE89780060/JAW. Available from (13) 
. Date of publication. If not known, a processing date is NTIS (US Sales Only), PC A03/MF A01: INIS. 
in brackets. 21 Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER l!ONS/energy-level transitions; XENON lONS/energy- 
_ Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES;..~——{23) 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 
. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of NGclear 
i Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 
number. o of Electrical and Electronics Engineers) Transactions on Plasma (7) 
. Conference title, location, and date, if applicable. Science (USA), 16(5): 581-569 (Oct 1968). (CONF-861020-: Sympo- 
. Order number. The “DE” order number may be used for sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 


ordering from NTIS or OSTI, as appropriate. The “TI” @2)—> Visible emission spectroscopy (380-650 nm) has been performed 
on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.... 


12 








prefix is valid only at OSTI. 
. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 
. Drop note or explanatory statement. 
. Abstract. 
. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Patent 


18045 Polarization of fast particle beams by collisional 
pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 
Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 











How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is availiable from 
the sources listed in the citation (see exampie of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Nonreport literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign. contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation. or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excelient source 
of foreign materials For translations of foreign !anguage mate- 
rial, contact the John Crerar Library. For materia! difficult to 
locate, check witn the British Library Document Supply Centre. 


GPO 


GPO Dep. 


INIS 


NTIS 


OSTI 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


John Crerar Library 
University of Chicago 
5730 S. Ellis 
Chicago, IL 60637 
312-962-7715 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 











How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author index 

Each author's name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438- 


T1 14:18494 NTIS,PC A03/MF A01 - OST 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
14:18494 (R:US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 14:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 14:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 14:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich !sotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
14:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
14:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
14:17641 DOE/ER/60664-1 


E 1.99: DE89007246/JAW MF-411 
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Processing 
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Properties 

Waste Management 
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PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 
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Properties 

Storage 

Combustion 


NATURAL GAS 
Reserves 
Geology and Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Artificial Stimulation 
Legislation and Regulation 
Transport, Pipelines, and 
Handling 
Properties 









Subject Contents 
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Combustion 
Storage 


OIL SHALES AND TAR 

SANDS 

Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Manage- 
ment 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Prop- 
erties 

Spent Fuels Reprocessing 

Transport and Storage 

Marketing, Economics, and 
By-Products 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 
Economics 


HYDROGEN 
Production 
Storage 
Transport 
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The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbe's 
printed here illustrate the category number assignment used in the data base records.” The following list inciudes all of the 40 first- 
level and the 289 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC 

AND NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste and Wood Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 

Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 
Power-Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 

Resource Status and Assess- 
ment 

Geology and Hydrology of 
Geothermal Systems 

Geothermal Exploration and 
Exploration Technology 

Legal and Institutional Aspects 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Energy Research Abstracts 


01 COAL AND COAL PRODUCTS 


Refer also to citation(s) 28517 


27792 (EUR-11847-EN) The utilization of solid fuels. Cata- 
logue of R and D contracts 1988. Sens, P.F. (ed.). Commission of 
the European Communities, Luxembourg (Luxembourg). 1989. 83p. 
Available from Commission of the European Communities (Luxem- 
bourg). 

The subprogramme ‘Utilization of Solid Fuels’ is part of the Non- 
nuclear R & D programme and covers the following areas: fluidized 
bed combustor design, construction and operation; coal water mix- 
tures; combustion of lignite, peat and pulverized coal; flue gas 
treatment; fly ash properties, re-use and disposal; preparation and 
purification of solid fuels; coa! properties; and coal gasification. The 
budget is presently 20 million ECU. This catalogue summarizes the 
main contract data of each contract and gives a short description of 
the content of each project. 
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27793 (NERDDP-EG-86-544) Walloon coal study. le Page, 
A.J.; Crisafulli, P. National Energy Research Development and 
Demonstration Council, Canberra (Australia). Mar 1986. 131p. 
Available from Dept. of Resources and Energy, GPO Box 858, Can- 
berra, ACT 2601, Australia. 

This report describes a study of the treatment of coals containing 
bentonitic clays from the Walloon coal measures in the Surat/ 
Moreton Basins of Southern Queensland. Bentonite, if moist and in 
sufficient quantity in the raw coal, may present problems in coal 
handling, preparation, water clarification, tailings disposal and water 
consumption. The report describes the identification of bentonitic 
clays bands in the field and in the laboratory and reviews the op- 
tions available for mining and preparation techniques, based on the 
quantity of bentonite found in the working sections. Assessment of 
plants treating Walloon and similar coals shows that the use of 
selective mining and minimal raw coal stockpiles are means of re- 
ducing the problems caused by this type of clay. A proportion of the 
Walloon coal samples investigated could be regarded as highly 
prone to spontaneous combustion, while others had a moderate or 
low propensity for self heating. The high volatile matter content in 
Walloon coal provides a highly reactive coal for combustion. Equiva- 
lent combustion characteristics may be achieved at a coarser than 
normal grind and this may indicate a reduction in the cost of prepar- 
ing pulverized fuel from the harder Waiioon coals. 


27794 (NERDDP-EG-86-546) Optimisation of dewatering 
units in coal preparation plants. Water, A.G.; Galvin, K.P. Na- 
tional Energy Research Development and Demonstration Council, 
Canberra (Australia). Dec 1985. 168p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

Factors affecting the design, operation and control of coal prepa- 
ration plant thickeners were examined. Large variations in the 
operation and performance of these thickeners were found. A study 
of the factors affecting the efficiency of flocculation revealed that 
with correct agitation at the point of flocculant addition, stable flocs 
resulted which settled quickly. The importance of flocculant in the 3 
main zones of an operating thickener was investigated. Selection of 
the optimum flocculant dosage was dependent on the size distribu- 
tion of the solids flocculated. In some cases, it would be possible to 
use flocculant dosage as a control parameter to reduce bed rise ve- 
locity and increase underflow pulp density. The following were 
developed: a new procedure for determining the solids flux curve, 
which can be considered a model of the sedimentation process; 
and a method for assessing the type of control instrumentation re- 
quired for a thickener. Automatic flocculant addition controllers were 


shown to be reliable and able to reduce flocculant wastage. The ap- 
plication of a natural gamma ray bed level detector to tailings 
thickeners was demonstrated. 


27795 (NERDDP-EG-86-597) Ash control in coal prepara- 
tion plants. National Energy Research Development and 
Demonstration Council, Canberra (Australia). Jan 1985. 101p. 
Available from Dept. of Resources and Energy, GPO Box 858, Can- 
berra, ACT 2601 Australia. 

Describes the field testing of various ash gauges developed by 
CSIRO: a low energy transmission (LET) gamma ray gauge for the 
on-conveyor determination of the ash content of coal; an ash gauge 
based on a pair of production (PP) method; and a gauge for the de- 
termination of solids weight fraction and ash of coal in water slurries 
with variable voidage. The first of these two gauges has been mar- 
keted under the trade name COALSCAN. The industrial prototype 
LET ash gauge has been utilised for closed ioop control of the cok- 
ing coal product from the Stockton Borehole Coal Preparation Plant. 
A process model has been developed for controlling the medium 
density of the primary cyclone circuit. Three draft papers entitled: 
on-conveyor nuclear ash gauge trial - Stockton Borehole washery; 
plant trials of SIROASH gauge for the determination of solids weight 
fraction and ash content of coal in slurries of variable voidage; and 
comparative washability. Studies on a4 raw coal stockpile, at Stock- 
ton Borehole Coal Preparation plant, are attached to the report, 
together with 2 COALSCAN specifications. 


27796 Sulfur removal and comminution of carbonaceous 
material. Narain, N.K.; Ruether, J.A.; Smith, D.N. To Dept. of En- 
ergy. USA Patent Application 7-105,166. 7 Oct 1987. 17p. Order 
Number DE89011783/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Fineiy divided, clean coal or other carbonaceous material is pro- 
vided by forming a slurry of coarse coal in aqueous alkali solution 
and heating the slurry under pressure to above the critical condi- 
tions of steam. The supercritical fluid penetrates and is trapped in 
the porosity of the coal as it swells in a thermoplastic condition at 
elevated temperature. By a sudden, explosive release of pressure 
the coal is fractured into finely divided particles with release of 
sulfur-containing gases and minerals. The finely divided coal is re- 
covered from the minerals for use as a clean coal product. 2 figs. 
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27863, 27886, 27920, 28167, 28314, 28591, 28626 


27797 (CANMET-87-2E) Metallurgical coals in Canada: re- 
sources, research and utilization. Price, J.T.: Grandsen, J.F. 
Canada Centre for Mineral and Energy Technology, Ottawa, Ontario 
(Canada). Mar 1987. 80p. Available from Canada Centre for Mineral 
and Energy Technology, Ottawa, Ontario. 

This report discusses the location and geological setting of 
Canada's major metallurgical coal resources; pilot-scale investiga- 
tions of conventional cokemaking; non-conventional cokemaking; 
and laboratory investigations of coal properties. Coking coals from 
western Canada are mainly medium-volatile bituminous in rank, al- 
though mines are producing both high- and low- volatile bituminous 
coals. Weak and non-coking coals from western Canada can be 
used for conventional, partial briquetting, or formed coke processes 
using pitch binder. The pitch enhances the caking properties of 
these coals and improves coke properties. Laboratory work at CAN- 
MET has also shown that strong formed coke can be made by 
carbonizing briquets made from oxidized western Canadian coals 
without the use of binder. Coking coal from Nova Scotia is good for 
blending purposes in conventional cokemaking. 


27798 (CONF-8810170-) Direct liquefaction contractors’ 
review meeting: Proceedings. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (USA). 1988. 514p. From DOE direct liquefaction 
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contractor's conference; Pittsburgh, PA, US; October 4, 1988. Order 
Number DE89009225/JAW. Available from NTIS, PC A22/MF A01 - 
OSTI; GPO Dep. 

Research programs on coal liquefaction are presented. Major top- 
ics include: coprocessing, two-stage liquefaction, low severity 
liquefaction, coal/catalyst and liquefaction chemistry. Individual pro- 
jects are processed separately for the data bases. (CBS) 


27799 (CONF-8811105—) Indirect liquefaction contractors’ 
review meeting: Proceedings. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (USA). 1988. 691p. From 8. indirect liquefaction 
contractor's review meeting; Pittsburgh, PA, US; November 15, 
1988. Order Number DE89009039/JAW. Available from NTIS, PC 
A99/MF A01 - OSTI; GPO Dep. 

The Eighth Indirect Liquefaction Contractors’ Review Meeting was 
held November 15-17, 1988 at the Pittsburgh Hyatt Hotel. Twenty- 
eight presentations were made by contractors, invited speakers, 
and Pittsburgh Energy Technology Center R and D personnel. Six 
areas of research were covered: synthesis gas conversion to 
oxygenates; light hydrocarbon gas conversion; slurry reactor hydro- 
dynamics; production, clean-up and conversion to hydrocarbon 
fuels; Fischer-Tropsch products upgrading; and, synthesis gas bio- 
conversion. The meetings also included a panel discussion on 
direct methane conversion research. Individual projects are pro- 
cessed separately for the data bases. 


27800 (DOE/MC/21074-2680) Applications of organo- 
calcium chemistry to control contaminant aromatic 
hydrocarbons in advanced coal gasification processes: Final 
technical progress report. Longwall, J.P.; Chang, C.C.S.; Lai, 
C.K.S.; Chen, P.; Hajaligol, M.R.; Peters, W.A. Massachusetts Inst. 
of Tech., Cambridge, MA (USA). Sep 1988. 132p. Sponsored by 
DOE Fossil Energy. DOE Contract AC21-84MC21074. Order Num- 
ber DE89000972/JAW. Available from NTIS, PC A0O7/MF A01 - 
OSTI; GPO Dep. 

The broad goal of this contract was to provide quantitative under- 
standing of the thermal reactions of aromatics contaminants with 
calcium oxide under conditions pertinent to their in situ or out-board 
reduction or elimination from advanced coal gasification process 
and waste streams. Specific objectives were formalized into the fol- 
lowing four tasks: cracking of fresh coal pyrolysis tar, benzene 
cracking, CaO deactivation behavior, and preliminary economic 
implications. The approach primarily involved laboratory scale mea- 
surements of rates and extents of feed conversion, and of quality 
indices or compositions of the resulting products, when pure aro- 
matic compounds or newly formed coal pyrolysis tars undergo 
controlled extents of thermal treatment with CaO of known prepara- 
tion history. 70 refs., 54 figs., 7 tabs. 


27801 (DOE/MC/24266-2666) Literature survey of mild gasi- 
fication processes, co-products upgrading and utilization, and 
market assessment: Topical report. Wootten, J.M.; Nawaz, M.; 
Duthie, R.G.; Knight, R.A.; Onischak, M.; Babu, S.P.; Bair, W.G. In- 
Stitute of Gas Technology, Chicago, IL (USA); Peabody Holding Co.., 
Inc., St. Louis, MO (USA); Bechtel National, Inc., San Francisco, CA 
(USA). Jan 1988. 321p. DOE Contract AC21-87MC24266. Order 
Number DE89000944/JAW. Available from NTIS, PC A14 - OSTI. 

The primary objective of this DOE-sponsored project is to develop 
an advanced mild gasification process to produce coal-derived co- 
products that can readily open new markets for coal in both the 
utility and nonutility sectors. The study will incorporate novel and in- 
novative concepts for process development and for co-products 
utilization. The former includes the development of a means to pro- 
mote the rapid, contiriuous devolatilization of caking coals, the use 
of inexpensive reactor additives for capturing sulfur compounds, 
and the use of inexpensive reaction gases to produce co-products 
of optimal quality and quantity. It is the ultimate goal of this project 
to commercialize the advanced mild gasification technology in the 
next 5 to 10 years. 109 refs., 86 figs., 45 tabs. 


27802 (DOE/PC/79926-5) Kinetics of coal conversion to 
soluble products: Quarterly report, October 1, 1988-December 
31, 1988. Yamada, O.; Larsen, J.W. Lehigh Univ., Bethlehem, PA 
(USA). Dept. of Chemistry. 20 Apr 1989. 8p. DOE Contract FG22- 
87PC79926. Order Number DE89011428/JAW. Available from 
NTIS, PC AO2/MF AO1 - OSTI; GPO Dep. 





The objectives of this work are: (1) to measure the kinetics of the 
conversion of coals to soluble products under model liquefaction 
conditions using gel permeation chromatography (GPC) techniques 
to count the number of bonds broken; and (2) to analyze these data 
using kinetic schemes based on the behavior of crosslinked macro- 
molecular networks. Liquefaction experiments were run with Illinois 
No. 6 coal and, separately, on its pyridine isoluble and soluble por- 
tions. Two questions are addressed: (1) can the product molecular 
weight distributions obtained with the pyridine extract and residue 
be added to generate the molecular weight distribution of the whole 
coal? (2) Does removing the pyridine extract alter reactivity? 9 
refs., 2 figs. 


27803 (DOE/PC/79933-T7) Effectiveness factors for hy- 
droprocessing of coal and coal liquids: Progress report No. 6, 
December 15, 1988—March 14, 1989. Massoth, F.E.; Seader, J.D. 
Utah Univ., Salt Lake City, UT (USA). 7 Apr 1989. 22p. DOE Con- 
tract FG22-87PC79933. Order Number DE89011378/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The aim of this project is to develop a methodology to predict, 
from a knowledge of feed and catalyst properties, effectiveness fac- 
tors for catalytic hydroprocessing of coal and coal liquids. The 
research entails a study of hydrodenitrogenation of model com- 
pounds and coal-derived liquids using three NiMo/alumina catalysts 
of different pore size to develop, for restrictive diffusion, a relation- 
ship that can be used for estimating reliable effectiveness factors. 
During this period, room temperature measurements of diffusivity of 
several adsorbates in cyclohexane with three NiMo/alumina cata- 
lysts were carried out. From this data a catalyst tortuosity factor, 
independent of pore size, of 1.3 was determined. Indole hydrodeni- 
trogenation runs were performed in the batch reactor with two 
different solvents (decane and hexadecane) and three catalysts to 
assess the effects of solvent and reactant molecular diameter-to- 
average pore diameter on effective diffusivity. A significant solvent 
effect was found, which was tentatively attributed to viscosity differ- 
ences. 5 refs., 7 figs., 4 tabs. 


27804 (DOE/PC/80023-T17) Development of an in-situ hy- 
drogen measuring instrument for coal liquefaction processes: 
Quarterly report, January-March 1989. Klinzing, G.E. Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering. 
1989. 17p. DOE Contract AC22-85PC80023. Order Number 
DE89011552/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The objective of the project is to determine (1) hydrogen solubility 
in tetralin under the presence of ethane and methane. (2) Hydrogen 
mass transfer rate measurement of hydrogen-tetralin-ethane sys- 
tems; (3) The rate and quantification of dehydrogenation of donor 
solvent liquids. A probe was designed to measure the amount of 
hydrogen released when donor solvent liquids were exposed to liq- 
uefaction conditions of high temperature and pressure. 9 tabs. 


27805 (DOE/PC/88816-T2) Use of ultrasound for enhanced 
direct coal liquefaction: Quarterly report, January 1989—March 
1989. Viking Systems International, Pittsburgh, PA (USA). 
1989. 12p. DOE Contract AC22-88PC88816. Order Number 
DE89011379/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The objective of this project is to investigate whether high-intensity 
ultrasound is capable of inducing coal liquefaction under mild condi- 
tions of temperature and pressure in the presence of a solvent and 
in the presence or absence of a liquefaction catalyst. The role of 
high-intensity ultrasound in effective dispersion of solids and/or acti- 
vation of catalysts will also be investigated using an appropriate 
liquefaction catalyst. During this quarter, work was directed towards 
setting up the experimental apparatus. 3 refs., 2 figs., 2 tabs. 


27806 (DOE/PC/88891-T1) Molecular biological enhance- 
ment of coal biodesulfurization: Second quarter report, 
January-April 1989. Bielaga, B.; Kilbane, J.J. Institute of Gas 
Technology, Chicago, IL (USA). Apr 1989. 31p. DOE Contract 
AC22-88PC88891. Order Number DE89011388/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The work planned for this quarter included the isolation of pure 
bacterial cultures capable of desulfurizing organic substrates and 
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the genetic study of those cultures through the isolation and analy- 
sis of mutations. All aspects of the project are proceeding well and 
are either on or ahead of schedule. Two pure cultures of bacteria, 
that are each capable of utilizing dibenzothiophene (DBT) as their 
sole source of sulfur, were isolated from the mixed culture IGTS7. 
These cultures have been identified as Rhodococcus rhodochrous 
and Bacillus sphaericus species and have been designated IGTS8 
and IGTS9, respectively. The examination of all of these cultures 
confirmed the identities of IGTS8 and IGTS9 as Rhodococcus 
rhodochrous and Bacillus sphaericus, respectively, and revealed 
that IGTS8 and IGTS9 are apparently unique in their ability to utilize 
organically-bound sulfur. The metabolites of DBT produced by 
IGTS8 were analyzed by gas chromatography/mass spectroscopy. 
Genetic studies of IGTS8 have begun. Mutants resistant to high lev- 
els of three different antibiotics, and combinations of antibiotics 
have been obtained. Resistance to antibiotics is a selectable ge- 
netic trait that will help to unequivocally identify this particular strain 
of bacteria and will be used in future genetic experiments. Chemical 
mutagenesis and ultra violet light mutagenesis procedures are be- 
ing optimized. 2 figs., 8 tabs. 


27807 (DOE/PC/88942-T1) Novel supports for coal liquefac- 
tion catalysts: Quarterly report No. 2, December 1, 
1988—-February 28, 1989. Haynes, H.W. Jr. Wyoming Univ., 
Laramie, WY (USA). Dept. of Chemical Engineering. 29 Mar 
1989. 17p. DOE Contract FG22-88PC88942. Order Number 
DE89011660/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Our efforts during the past quarter have been devoted to the 
design and assembly of two new experimental setups. A new Tem- 
perature Programmed Desorption/Chemisorption apparatus has 
been designed to extend our capabilities in the area of catalyst 
characterization. With this apparatus we can obtain information on 
both the extent and nature of acid sites. It is also designed for 
chemisorption studies in both the pulse (dynamic) and continuous 
flow modes. Chemisorption experiments will provide information 
pertaining to active phase dispersion. A new Catalytic Coal Lique- 
faction Microreactor (CCLM) is under construction. This unit is 
designed for catalyst screening with gram-size quantities of catalyst. 
Several features of this unit are described including a novel 
impeller-catalyst basket designed to simulate a liquid fluidized bed 
reactor. 31 refs., 3 figs. 


27808 (DOE/PC/90528-9) Thermodynamics of coal liquid/ 
solid systems: Quarterly progress report, January 16, 1987- 
April 16, 1989. Holder, G.D. Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering. May 1989. 11p. Sponsored 
by DOE Fossil Energy. DOE Contract FG22-86PC90528. Order 
Number DE89012525/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The effluent streams of coal liquefaction processes often contain 
both liquids and solids (THF or pyridine insolubles). The solids ap- 
pear to affect the physical properties of these liquids due to the 
adsorption of the heavy liquid components on the coal surface. The 
design of liquefaction reactors and separation units is dependent to 
a great extent on the thermodynamics of these multicomponent, 
multiphase mixtures. We are currently investigating the effect of coal 
solids on the vapor pressure of multicomponent systems containing 
coal solids. The results obtained thus far indicate a dramatic effect 
of the coal solids on vapor pressure of coal liquids. This effect is at- 
tributed to the adsorption of heavier liquid components on the coal 
surface, as these heavies are preferentially absorbed, leaving a 
lighter liquid solution with a higher vapor pressure. The adsorption 
of heavy components results in sharper and easier separation of 
the lighter unadsorbed liquid. Chemical reactions are also affected 
by the adsorption of the heavier components as they become un- 
avoidable for conversion to lighter compounds. This work aims to 
quantify the effect of this adsorption through a methodical study of 
the properties of both heavy liquid model compounds and actual 
coal liquids with and without coal solids. 23 refs., 3 figs., 2 tabs. 


27809 (FRNC-TH-3078) Gaseification of coals in molten 
salt bath. Calbry, C. Rouen Univ., 76 - Mont-Saint-Aignan (France). 
1985. 164p. (In French). Order Number DE89764068/JAW. Avail- 
able from NTIS (US Sales Only), PC AO8/MF A01. 


Coal gasification in molten sodium carbonate and potassium car- 
bonate is studied in a laboratory reactor. Gasification is obtained by 
reaction with water and oxygen. Influence of coal, particle size, 
heating rate, temperature, reagents and pressure are examined. A 
bibliographic synthesis on the role of carbonates and the chemical 
processes is given. 


27810 (NERDDP-EG—85-477) Direct hydrogenation of brown 
coal in continuous flow catalytic reactors. Jackson, W.R.; Srid- 
har, T.; Rash, D.; White, R.T.; Chua, K. National Energy Research 
Development and Demonstration Council, Canberra (Australia). Aug 
1985. 61p. Available from Dept. of Resources and Energy, GPO 
Box 858, Canberra, ACT 2601, Australia. 

This report details work carried out on the Monash Continuous 
Coal Reactor System between July, 1984 and June 1985. The 
Monash Coal Reactor System may be operated with either a tubular 
reactor alone, a CSTR alone, or with both reactors in series. Reac- 
tions carried out in the tubular reactor have indicated overall coal 
conversions and oil yields are lower when using HKC 300 (an hy- 
drogenated creosote oil) instead of tetralin as the coal slurry vehicle 
solvent. Experiments were also conducted with the CSTR con- 
nected in series with the tubular reactor. This meant products from 
the top of the tubular reactor immediately passed into the CSTR 
which contained a commercial hydrotreating Ni/Mo catalyst (BASF 
M8-21). No substantial improvements in coal conversions were ob- 
served in this mode of operation. It is possible that this could be 
attributed to partial solid catalyst deactivation and the drop in 
reactant temperature in the transfer line, which may lead to retro- 
gressive reactions. Further work to clarify these issues is to be 
carried out. A technique has been developed that enables direct 
sampling of the liquid from the CSTR. This will be used to study the 
mass transfer effects in the well mixed reactor during coal liquefac- 
tion. Such studies should enable more direct comparison of the 
relative rates of mass transfer and chemical reaction. 


27811 (NERDDP-EG-86-522) Oil from coal by flash 
pyrolysis. Smith, |.W. (and others). National Energy Research De- 
velopment and Demonstration Council, Canberra (Australia). Dec 
1985. 221p. Available from Dept. of Resources and Energy, GPO 
Box 858, Canberra, ACT 2601, Australia. 

This report summarizes the final stage of the NERDDP-funded 
work on coal liquefaction by flash pyrolysis. A working model pyrol- 
yser, simulating a full-scale unit, has been operated over extended 
periods with Liddell and Piercefield (NSW), Acland, Millmerran and 
Macalister (Qld), and Loy Yang (Vic) coals. For several of the coals 
pyrolysed process heat was generated by combustion of some of 
the by-product char. Tar from Millmerran, Piercefield, Loy Yang, and 
Yallourn coals, produced in a separate pilot-scale pyrolyser, have 
been hydrogenated in continuous reactors to produce synthetic 
crude oils. Chars from Millmerran and Macalister sub-bituminous 
coals have been burned in the pilot-scale furnace with results as 
satisfactory as for the parent coals. The report shows that the flash 
pyrolysis method of making oil from coal is technically feasible, but 
cost studies show that in the present economic environment this 
method produces oil some three to four times more costly than nat- 
ural oil. The report includes a summary of the overall CSIRO project 
of which this project formed a part, with emphasis on recent work of 
significance: e.g. methods of control of coke lay-down on tar hydro- 
genation catalysts; the combustion reactivity of pyrolysis chars; and 
various alternative uses of the flash pyrolysis method. Also included 
is an outline of related work carried out in other Australian and 
overseas laboratories, and a complete (to end of 1985) bibliography 
of all publications arising from the project. 


27812 (NERDDP-EG-86-540) Optimisation of hydrotreating 
catalysts. Trimm, D.L. National Energy Research Development and 
Demonstration Council, Canberra (Australia). Dec 1985. 169p. 
Available from Dept. of Resources and Energy, GPO Box 858, Can- 
berra, ACT 2601, Australia. 

This investigation focused on nickel- and cobalt-tungsten based 
catalysts. Initial optimisation was carried out using model com- 
pounds as a result of the non-availability of coal liquids. Optimal 
nickel-tungsten catalysts were found to involve nickel precipitated 
on the support before tungsten in a ratio Ni/(Ni+W) -0.3. The cata- 
lyst should be dried at 100 degrees C and calcined at 500 degrees 
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C. This catalyst had a better performance than any commercial cat- 
alyst. Similar cobalt-tungsten catalysts equalled nickel-tungsten for 
hydrodesulphurisation and hydrogenation but were less efficient for 
removal of N- and O- heterocycles. Novel procedures for the prepa- 
ration of catalysts using heteropolyanions have been developed. 
These allow deposition of catalytically active materials at any posi- 
tion in the alumina pellet. The best catalysts were tested with some 
coal liquids. Coal liquids from BHP were fairly well hydrogenated in 
the as-received state but could be further hydrotreated to remove 
more nitrogen and sulphur. Unfortunately, ACIRL liquids had ash 
contents which were too high for satisfactory hydrotreating. 


27813 Microbial solubilization of coal. Strandberg, G.W.; 
Lewis, S.N. To Dept. of Energy. USA Patent Application 7-146,622. 
21 Jan 1988. 16p. DOE Contract AC05-840R21400. Order Number 
DE89010888/JAW. Available from NTIS, PC A03 - OSTI. 

The present invention relates to a cell-free preparation and pro- 
cess for the microbiai solubilization of coal into solubilized coal 
products. More specifically, the present invention relates to bacterial 
solubilization of coal into solubilized coal products and a cell-free 
bacterial byproduct useful for solubilizing coal. 5 tabs. 


27814 (SAND-89-1217C) Influence of organic coal structure 
on liquefaction behavior: An update with emphasis on low- 
severity conditions. Snape, C.E.; Derbyshire, F.J.; Stephens, H.P.; 
Kottenstette, R.J.; Smith, N.W. Sandia National Labs., Albuquerque, 
NM (USA). 1989. 12p. Sponsored by DOE Fessil Energy. DOE 
Contract FG22-83PC60811;AC04-76DP00789. (CONF-890515-1: 
2. international Rolduc symposium on coal science, Rolduc, NL, 22- 
24 May 1989). Order Number DE89013586/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The influence of coal structure on primary conversions and oil 
yields in thermolytic extraction with different H-donor and non-H- 
donor solvents and in dry catalytic hydrogenation has been 
investigated. Pre-soaking of coal/H-donor solvent slurries at 250°C 
increased conversions and the level of hydrogen transfer at short 


contact times (SCT, < 10 min), demonstrating studies, prior re- 


moval of THF-extractable material (mobile phase) from one 
bituminous coal actually gave rise to higher conversions to pyridine- 
solubles for non-donor polynuclear aromatic compounds (PAC), 
such as naphthalene, phenanthrene and pyrene. These findings 
highlight the difficulties in relating primary conversions te coal char- 
acteristics. In contrast, oil yields have been found to increase 
broadly with decreasing rank in both H-donor solvent extraction with 
a process solvent and dry catalytic hydrogenation. However, in SCT 
tetralin extraction where poor physical contact between coal and 
solvent exists, neither total conversion nor oil yield correlates with 
rank. 23 refs., 1 fig., 3 tabs. 


27815 (VTT-SYMP-83, pp. 133-159) New coal technologies. 
Mueller, R. (Siemens Ag, Erlangen (Germany, F.R.)). Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1988. (CONF- 
8711302—: Seminar on pressurized fluidized bed combustion and 
gasification power systems, Espoo, Fl, 23-24 Nov 1987). In Pres- 
surized fluidized bed combustion and gasification systems. Order 
Number DE89766970/JAW. Available from NTIS (US Sales Only), 
PC A13/MF A01. 

Combined cycle power plants with integrated coal gasification 
(IGCC) are a good alterntive for coal-based power generation in the 
nineties. Coal gasification can reduce emissions (SO2, NOx, dust) 
to significantly lower levels than other technologies and can also 
contribute to minimize waste disposal problems. Besides environ- 
mental reasons achievable degrees of efficiency and economic data 
let expect and advantage for IGCC systems in the future. There are 
a large number of advanced coal gasification processes at various 
stages of development. Each of the processes has its own distinc- 
tive characteristics, preferred feed coals, applications, and operating 
experiences. Most of them still require successful operation of 
large-scale units before confirmed test results are available. Based 
on power-plant-specific requirement criteria and on available infor- 
mation a comparing assessment of selected gasification systems 
was performed, and results of IGCC system studies were summa- 
rized in the form of simplified energy balances. Calculations were 
performed for three types of gasifiers in a large-scale IGCC power 
plant, assuming identical boundary conditions for all systems to rule 


out any influence which might be use of different types of coal and 
configurations. 


27816 Mediator-assisted electrochemical desulfurization of 
coal. Lalvani, S.B. (Dept. of Mechanical Engineering and Energy 
Processes, Southern Illinois Univ., Carbondale, IL (US)); Ra- 
maswami, K. Journal of Energy Resources Technology (USA), 
110(4): 269-275 (Dec 1988). 

A bituminous coal from Illinois (Colchester No. 2) in acid slurry 
was electrolyzed anodically at 1.2-1.3 V versus SCE (saturated 
calomel electrode) and 65-75°C. Hydrogen gas was observed to 
evolve at the cathode with almost 100 percent Faradaic current effi- 
ciencies, while simultaneous desulfurization of coal was noted in the 
anode compartment. In order to enhance sulfur removal, the cations 
of Ce (IV) and Fe (Ill) were added to coal slurries. Up to 80 percent 
reduction in sulfur content of the coal was observed. 
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Refer also to citation(s) 27793, 27795, 27802, 27808, 27816, 
27836, 27837, 27851, 27855, 27856, 27858, 27859, 27894, 29015 


27817 (DOE/PC/79919-7) Flotation and flocculation chem- 
istry of coal and oxidized coals: Quarterly report, 15 December 
1988-15 March 1989. Somasundaran, P. Columbia Univ., New 
York, NY (USA). Dept. of Mineral Engineering. 1989. 68p. DOE 
Contract FG22-87PC79919. Order Number DE89010852/JAW. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This project is designed to develop an understanding of the fun- 
damentals involved in flotation and flocculation of coal, and of coal 
in various states of oxidation. The main objective of this study is to 
elucidate mechanisms by which surface interactions between coal 
and various reagents enhance beneficiation of coals. Effects of oxi- 
dation on the modification of surface characteristics of coal by 
various reagents will also be studied. Research during the present 
quarter consisted of: (1) Fluorescence spectroscopy using pyrene 
labelled polymers to study the conformation of the polymers in the 
adsorbed layer. (2) Flotation kinetics of coal using hallimond tube 
cell in salt solutions. (3) Laser Microprobe Mass Analyzer (LAMMA) 
line scan spectra of coal were obtained. 7 refs., 4 figs. 


27818 (DOE/PC/79925—4) Chemical characterization of the 
surface sites of coal: Technical progress report, June 15, 
1988-September 14, 1988. Fowkes, F.M.; Riddle, F.L. Jr.; Cole, 
D.A. Lehigh Univ., Bethlehem, PA (USA). Dept. of Chemistry. Mar 
1989. 25p. DOE Contract FG22-87PC79925. Order Number 
DE89011653/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

We propose to do experimental studies in four related areas con- 
cerning the acid-base properties of coal surface: (1) develop high 
precision flow microcalorimetric methods for determining the con- 
centrations and strengths of the acidic and basic surface sites of 
coal powders; (2) develop photo-acoustic FTIR and solid-state NMR 
spectral shift techniques for determination of the concentrations and 
strengths of acidic and basic surface sites of coal powders; (3) de- 
termine the concentrations and strengths of the acidic and basic 
surface sites of some coal samples; and (4) study the effects of sur- 
face acidity and basicity on the coal/water interface, with emphasis 
on the role of interfacial acid-base interactions in the adsorption of 
ions, surfactants and coal/water slurry stabilizers. This quarter, 
chemical shifts, interfacial tensions, heats of acid-base interaction, 
and Van der Waals contributions to infrared and chemical shifts 
were investigated. 12 refs., 5 figs., 5 tabs. 


27819 (DOE/PC/88922-2) Supercritical fluid thermodynam- 
ics for coal processing: Quarterly progress report, January 1, 
1989—March 31, 1989. Eckert, C.A. Illinois Univ., Urbana, IL (USA). 
Dept. of Chemical Engineering. 1989. 7p. Sponsored by DOE Fossil 
Energy. DOE Contract FG22-88PC88922. Order Number 
DE89013576/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 
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Because of their unusual solvating and mass transfer properties, 
supercritical fluids show potential for a variety of coal processing 
applications. To establish a database of coal model compound 
equilibria, this quarter we have measured the solubility of phenan- 
threnequinone in supercritical butane. In addition, we have used 
fluorescence spectroscopy to study the nature of the intermolecular 
interactions in the systems of dibenzofuran and thianthrene in su- 
percritical CO2 and CoH,4. The spectroscopy measurements are 
being used to guide the development of an equation of state that 
can be used to predict the solubility behavior so systems can be 
designed for the processing of coal with supercritical fluids. 3 figs. 


27820 (DOE/PC/88924—2) Thermodynammics of the soivent 
swelling of coal: Progress report No. 42, 1 December 1988-28 
February 1989. Green, T.K. Western Kentucky Univ., Bowling 
Green, KY (USA). Dept. of Chemistry. [1989]. 3383p. DOE Contract 
FG22-88PC88924. Order Number DE89011662/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Sorption of benzene by the pyridine-extract of an Illinois No. 6 
coal was studied at a relative vapor pressure of 0.44 at 30°C. A 
study designed to investigate the importance of surface adsorption 
to the overall sorption process was initiated by using extracts that 
were ground for different times in a Wig-L-Bug device. The amount 
of benzene sorbed depended on the grinding time,suggesting that 
surface adsorption makes an important contribution to the overall 
sorption process. The kinetics of sorption were interpreted in terms 
of a model developed for the sorption of solvent vapor into glassy 
polymers. In this model, the sorption process is considered as a lin- 
ear superposition of contributions of a rapid Fickian diffusion and a 
slow relaxation or swelling of the polymer network. A computer- 
assisted nonlinear fitting routine (SAS) was used to provide a 
best-fit between the experimental data and the model. O-alkylated 
extracts were also prepared. The extracts were characterized by el- 
emental analysis, '*C NMR, and FTIR. 7 refs., 11 figs., 5 tabs. 


27821 (DOE/PC/90527-T7) Characterization of oxidized coal 
surfaces: Quarterly report, May 1988-September 1988. Her- 
cules, D.M. Pittsburgh Univ., PA (USA). Dept. of Chemistry. 1988. 
15p. Sponsored by DOE Fossil Energy. DOE Contract FG22- 
86PC90527. Order Number DE89012498/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Laser mass spectra have been obtained of 2-fluoro-1- 
methylpyridinium (FMP) derivatized coal consistent with a prime 
objective of this research. This reagent, specific for the hydroxy 
functionality, produced major peaks at m/z 184 and 199 in the spec- 
tra of Pocahontas coal following derivatization. A gas phase reactor 
was built in order to enhance coal derivatization. Gas phase deriva- 
tization was accomplished on model compounds. Derivatization was 
carried out on Illinois No. 6 coal and analyzed with DRIFTS to 
determine the extent of derivatization. Oxidation indices of the oxi- 
dized coal decreased upon reacting with 2,4-dinitrophenylhydrazine, 
a derivatizing agent specific for carbonyl groups, confirming that the 
derivatization reaction had taken place. 5 refs., 5 figs. 


27822 (DOE/PC/90540—-11) Mass spectrometry. Wei, Jing- 
Fong. Southern Univ., Baton Rouge, LA (USA). Dept. of Chemistry. 
1 Mar 1989. 3p. DOE Contract FG22-86PC90540. (CONF- 
8904199-1: NSF mass spectroscopy workshop, Rome, GA, US, 
April 28, 1989). Order Number DE89011118/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Mass spectrometer was used as an effective tool in compound 
identification. My recent research emphasized on using gas chro- 
matography/mass spectrometry to identify the products from 
derivatization of aromatic amino and phenolic compounds. 


27823 (NERDDP-EG-—85-384) Characterisation of coal and 
coke by automated petrographic analysis. Lee, J.B.; Knott, A.C. 
National Energy Research Development and Demonstration Council, 
Canberra (Australia). Nov 1984. 130p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

This report deals with the development and application of auto- 
mated image analysis to coals, coal blends and cokes. Sampling, 
preparation and instrumentation are described and improvements to 
methods developed previously are discussed. The automated 
method is ideally suited to routine reflectance measurements of 


large numbers of coai samples such as evaluation of new coal de- 
posits (measurement time is 3 minutes compared with 15 minutes 
for the conventional manual technique). It is also suited to the pro- 
duction of reflectance histograms of coal and coal biends which can 
be used for coal characterisation, coal deposit evaluation, coal 
blending and coal beneficiation operations and to support marketing 
by positive identification of coa! shipments. A part of the overall 
project was to evaluate automated image analysis as a method for 
rapid determination of coal macerals. The investigation has shown 
that although the technique can distinguish between maceral 
groups, the distinction is not sufficient for meaningful maceral analy- 
sis to be performed. 


27824 (NERDDP-EG-85-483) Downhole determination of 
oxidised coal. Moxon, N.T.; Richardson, S.B. National Energy 
Research Development and Demonstration Council, Canberra (Aus- 
tralia). Jun 1985. 69p. Available from Dept. of Resources and 
Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

In-situ oxidized coal influences run of mine coai quality, the quan- 
tity of saleable coal reserves, mining costs and beneficiation costs. 
The early identification of this oxidized material is essential to 
accurately assess the viability cf new mining areas or to enable es- 
tablished mines to produce material to contract specifications. This 
project evaluated four techniques which could potentially be used to 
identify oxidized coal; that is, resistivity measurements, alkali solu- 
bility tests, natural gamma-ray measurements and Fourier transform 
infrared spectral analysis (FTIR). Laboratory tests indicated that the 
latter two of these techniques can be used to differentiate oxidized 
and unoxidized coal. The FTIR method uses the integrated area of 
the C-H stretching region of a normalized (for moisture and ash) in- 
frared spectrum as a measure of the degree of oxidation. This 
method cannot be used downhole and must be calibrated for each 
different application of the technique. The natural gamma ray tech- 
nique relies on variations in the ratio of the thorium to uranium 
activities as an indicator of oxidized coal. The field trial of this tech- 
nique, using a high resolution prototype downhole probe, indicated 
that the technique can be used in the field. 


27825 (NERDDP-EG-86-545) Improved evaluation of Aus- 
tralian coking coals and blast furnace. Brown, N.A.; Coin, C.D. 
(and others). National Energy Research Development and Demon- 
stration Council, Canberra (Australia). Jun 1985. 185p. Available 
from Dept. of Resources and Energy, GPO Box 858, Canberra, 
ACT 2601, Australia. 

Development and results for a new degradation test for blast fur- 
nace coke are described. The test measures weight losses and 
weakening effects which occur when the coke is subjected to the 
solution loss reaction at 1100 degrees C and ash-carbon reactions 
at 1600 degrees C. The following are also described: the effects of 
various components of coke ash on the high temperature behaviour 
of coke; the prediction of coke reactivity and coke strength after re- 
action (CSR) from coal properties; correlation of Micum test indices 
of coke with other tumbler test indices; the techniques and uses of 
micro-textural analysis of cokes and reacted cokes, and relation- 
ships between coke microtextures and coal macerals; and 
attempted comparisons of the coking behaviour of Australian and 
overseas coking coals. 


27826 (NERDDP-EG-—86-547) Coal characteristics by vitri- 
nite and inertinite fluorescence. Diessel, C.F.K. (and others). 
National Energy Research Development and Demonstration Council, 
Canberra (Australia). Dec 1985. 67p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

By utilising recent developments in quantitative fluorescence mi- 
croscopy it has been possible to identify all vitrinite macerals and a 
large portion of the inertinite group of macerals as being fluorescent. 
Both fluorescence intensity and the amount of fluorescent inertinite 
peak in the range of prime coking coals. Carbonisation tests and 
mass balance calculations between coals and cokes suggest that a 
close link exists between coking and fluorescence properties. This 
finding is particularly important for Australian inertinite-rich coking 
coals because it offers a reproducible means of distinguishing be- 
tween reactive and non-reactive inertinite. A possible analysis 
procedure would be based on a quantitative assessment of the 
amount of fluorescent components present in the coal and the de- 
termination of fluorescence intensities in both vitrinite and inertinite. 
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An additional finding of the project was the recognition of fluores- 
cence intensity measurements as a very sensitive parameter of 
oxidation in coal. A comparison between Permian Australian and 
Carboniferous Northern Hemisphere coals has shown that the latter 
show generally lower fluorescence intensity values. 


27827 (NERDDP-EG-86-578) Devolatilisation of Victorian 
brown coal. Part 2: oxidising conditions. Jones, J.C.; Stacey, 
W.O. National Energy Research Development and Demonstration 
Council, Canberra (Australia). Mar 1986. 50p. Available from Dept. 
of Resources and Energy, GPO Box 858, Canberra, ACT 2601 
Australia. 

The devolatilisation of brown coal in an oxidising atmosphere was 
siudied at moderate and rapid heating rates - roughly 2 x 10° and 
2.5 x 10* °C s—' - over the temperature range 500-1200°C. The 
coal sample was retained in the interstices of a stainless steel mesh 
strip and heated by electric pulses of pre-selected magnitude and 
duration. Oxidation products were determined by mass spectrometry 
and consisted only of carbon dioxide, carbon monoxide and water. 
Only a fraction of the tars evolved during devolatilisation oxidised 
and an estimate of this is given, obtained from mass balance calcu- 
lations. In separate oxidation experiments, carried out in a 
commercially available pyrolyser - Pyroprobe, sulphur dioxide and 
NO, emissions were determined by gas chromatography and 
chemiluminescence respectively. In most of the coals examined for 
sulphur dioxide emissions, more sulphur dioxide was produced from 
volatile combustion than from char combustion. Also, coal-derived 
sulphur dioxide yields generally accounted for less than fifty percent 
of the coal sulphur content. The sulphur retained by the inorganic 
constituents of the various coal samples did not vary over the oxi- 
dation temperature range, 400-700°C. When the post-oxidation 
atmospheres were examined for NO,, it was found that conversion 
of the coal nitrogen to NO, did not exceed 20%. 


27828 (NERDDP-EG-86-591) Appendices 1-3 - the effects 
of combustion on ash and deposits from low rank coals. 
Ledger, R.C.; Ottrey, A.L.; Mackay, G.H. National Energy Research 
Development and Demonstration Council, Canberra (Australia). Dec 
1985. 86p. Available from Dept. of Resources and Energy, GPO 
Box 858, Canberra, ACT 2601 Australia. 

Thermomechanical analyses (TMA) of ashes derived from 
combustion of fourteen coal samples from Victorian and South Aus- 
tralian coalfields are presented in the results volumes of this report 
(Volume 2-4). This appendix describes the analytical equipment 
used, the modifications that were incorporated and the technique 
developed for analysis and interpretation of the data. To aid identifi- 
cation, limited numbers of analyses were performed on reference 
materials, the results of which are presented in this appendix. Anal- 
yses were performed on a modified Stanton Redcroft 790 series 
thermomechanical analyser. The aim was to identify components in 
the ashes and to gain an understanding of the sintering and fusion 
behaviour of the ashes up to temperatures encountered in large 
scale boilers. As part of the main project, ashes were also submitted 
to simultaneous Differential Thermal Analysis and Thermogravimetry 
(DTA-TG). For each coal burnt in this investigation the Test Bank 1 
and precipitator ashes produced at a flame temperature of 1200°C 
and 3% excess oxygen were examined by TMA, as were ashes 
from tests at other flame temperatures and at 3% excess oxygen for 
four of the coals. This was to investigate the effects of variation in 
combustion conditions on ash properties. The results are presented 
in Volume 2-4 of this report as tables, giving details of events and 
assignments and as a formalised TMA pattern for each ash tested. 


27829 _ ~—sErosivity of coal particles in coal-solvent slurries. 
Levy, A.V. (Lawrence Berkeley Lab., Berkeley, CA (US)); Jee, N.; 
Sorell, G. pp. 62-77 of Slurry erosion: Uses, applications, and test 
test methods. Miller, J.E.; Schmidt, F. ASTM, Philadelphia, PA 
(1987). (CONF-8406197—: ASTM international symposium on slurry 
erosion: uses, applications and test methods, Denver, CO, US, 
June 26, 1984). 

An investigation of the erosivity of particles of several different 
coals and respective vacuum bottoms from the Exxon Donor Solvent 
(EDS) coal liquefaction pilot plant of the Exxon Coal Liquefaction 
Process (ECLP) was carried out. Kerosene and tetrahydrofuran 
(THF) were used as the liquids in slurries containing 30 weight % 
particles. The particles were of several sizes, shapes, integrities 


(fracture strength), and ash contents. It was determined that the pri- 
mary factors having a direct effect on erosivity were particle size and 
ash content/composition. Particle shape and resistance to fracturing 
upon impact had important secondary effects. All of these factors 
are interrelated and can counter each other under certain condi- 
tions. Slurry pot testing proved valuable as a reproducible method 
for comparative erosion studies, but should not be relied upon to 
produce quantitative erosion data for equipment design purposes. 
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Refer also to citation(s) 27815, 27838, 27867, 27868, 28280, 
28292, 28293, 28295 


27830 (DOE/MC/23126-2662) Bench-scale testing of novel 
high-temperature desulfurization sorbents: Final report. Gang- 
wal, S.K.; Harkins, S.M.; Stogner, J.M.; Woods, M.C.; Rogers, T.N. 
Research Triangle Inst., Research Triangle Park, NC (USA). Dec 
1988. 203p. DOE Contract AC21-86MC2312€. Order Number 
DE89000935/JAW. Available from NTIS, PC A10/MF A01 - OSTI; 
GPO Dep. 

Extrudates of regenerable mixed-metal oxide sorbents including 
zine ferrite, copper-modified zinc ferrite, zinc titanate, copper alumi- 
nate, copper-iron aluminate, and copper manganate were prepared 
and tested for their potential to remove hydrogen sulfide (H2S) from 
coal gasifier gas in a high-temperature high-pressure (HTHP) fixed- 
bed reactor. The zinc containing sorbents were found to be more 
promising than those containing combinations of copper, aluminum, 
iron, and manganese. Reductions in H2S concentration were 
achieved depending on sorbent, reactor temperature, and steam 
concentration. The copper-modified zinc ferrite sorbent reduced the 
H2S concentration to less than 1 ppmv at up to 1100°F with 20 
volume % steam in the gas. The zinc ferrite sorbent showed no ap- 
parent loss in capacity over 15 sulfidation-regeneration cycles but 
underwent significant strength reduction in a coal-derived gas with 
15% or less steam due to soot formation. Zinc titanate exhibited ex- 
cellent strength and capacity retention at steam levels as low as 5% 
and temperatures as high as 1350°F. 13 refs., 64 figs., 75 tabs. 


27831 (DOE/PC/81008-T10-Vol.1) Direct sorbent injection 
for combined SO2/NO, removal: Final report, Volume 1: Text 
material. Dowdy, T.E.; Lee, JJ.; Henry, J.M.; Smith, J.R.; Qian, 
X.Q.; Schulz, R.J. Tennessee Univ., Tullahoma, TN (USA). Space 
Inst. Jan 1989. 191p. DOE Contract AC22-85PC81008. Order Num- 
ber DE89006923/JAW. Available from NTIS, PC AO9/MF A011 - 
OSTI; GPO Dep. 

A multi-task program has been completed which investigated SO2 
and NO, removal from flue gases by injecting lime slurry (and other 
sorbents) in the flue gas duct. The tasks in this program included: 
(1) SOz removal experiments conducted in a pilot scale facility. (2) 
Spray droplet velocity profile measurements with a laser velocime- 
ter. (3) Spray doublet size distribution measurements with a shadow 
spectrometer. (4) Mathematical modeling to support the experimen- 
tal work. Results are discussed. 36 figs., 42 tabs. 


27832 (DOE/PC/81008-T10-Vol.2) Direct sorbent injection 
for combined SO2/NO, removal: Final report, Volume 2: Sup- 
plementary material. Dowdy, T.E.; Lee, J.J.; Henry, J.M.; Smith, 
J.R.; Qian, X.Q.; Schulz, R.J. Tennessee Univ., Tullahoma, TN 
(USA). Space Inst. Jan 1989. 262p. DOE Contract AC22- 
85PC81008. Order Number DE89006924/JAW. Available from 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

Data is presented on the removal of SO2 and NOx through direct 
sorbent injection of hydrated dolomite and sodium bicarbonate. 
Subsystem specifications are discussed. 130 figs., 42 tabs. (CBS) 


27833 (DOE/PC/88866-T2) Flue gas conditioning for fabric 
filter performance improvement: Quarterly technical progress 
report, January-March 1989. Miller, S.J. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
1989. 29p. DOE Contract AC22-88PC88866. Order Number 
DE89011387/JAW. Availabie from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

The general objective of this project is to develop a particulate 
control technology that can reliably remove particulate matter, with 
particle diameters from 0.01 to 10 micrometers from a flue gas 
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stream with a removal efficiency of at least 99.9% for all particle 
sizes, independent of coal type. The method involves injection of 
conditioning agents into the flue gas upstream of a baghouse to in- 
crease particle collection efficiency and simultaneously reduce 
baghouse pressure drop. The conditioning agents, which have 
proven to be successful in achieving the goal of reduced fine partic- 
ulate emissions in preliminary tests, are ammonia (NH3) and sulfur 
trioxide (SO3). It is the goal of the proposed research to develop 
this technology to the point where it is ready for field testing at the 
pilot level or compartment level at a full-scale utility power plant. 3 
refs., 12 figs., 5 tabs. 


27834 (DOE/PC/88927-3) Mechanistic and kinetic studies of 
high-temperature coal gas desulfurization sorbents: Quarterly 
technical progress report, January-March 1989. Lew, S-.; 
Flytzani-Stephanopoulos, M.; Sarofim, A.F. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Dept. of Chemical Engineering. Apr 
1989. 35p. DOE Contract FG22-88PC88927;FC21-85MC22193. Or- 
der Number DE89011609/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

Bulk Zn-Ti-O binary oxides and ZnO were synthesized in macrop- 
orous and dispersed form by the amorphous citrate technique. The 
addition of TiOz into ZnO stabilized ZnO against reduction to 
volatile elemental zinc at 650°C in a simulated coal gas mixture of 
1%H2S-13%H2-19%H2C-67%N>. The intrinsic sulfidation kinetics of 
zinc titanates were similar to zinc oxide at 650°C. Cyclic sulfidation- 
regeneration experiments were performed in a _ packed-bed 
microreactor. The H2S removal efficiency of Zn-Ti-O materials was 
as high as that of ZnO removing H2S to less than 1-5 ppm until 
breakthrough. Although zinc titanates typically has low sulfidation 
conversion (50-60%), this problem could be eliminated by preparing 
the sorbents from a chloride-precursor. 16 refs., 10 figs., 3 tabs. 


27835 (NEI-SE-37) Reduction of sulfur dioxide and nitro- 
gen oxide by means of an injection device. Aabom, J. Chalmers 
Univ. of Tech., Goeteborg (Sweden). Dept. of Machinery Systems. 
1988. 74p. (In Swedish). Order Number DE89766893/JAW. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 

The tests have been performed in a coal fired 170 MW boiler in 
Vaesteraas. For the reduction of SO. dry injection of dolomite was 
used, rendering 42% reduction. Cyanouric acid and urea were used 
for NO, abatement. No exceptional layers were found on boiler 
tubes. (G.B.). 


27836 (NERDDP-EG-86-580) Laboratory drift velocity mea- 
surement for electrostatic precipitator performance. Baker, 
J.W.; Smith, P.D. National Energy Research Development and 
Demonstration Council, Canberra (Australia). Dec 1985. 7Op. 
Available from Dept. of Resources and Energy, GPO Box 858, Can- 
berra, ACT 2601 Australia. 

The electrostatic precipitability of a fly ash depends partly on 
properties of the bulk layer of fly ash on the precipitator plates, 
which determine the electric field sustainable and the degree of re- 
entrainment. The precipitability also depends on the individual 
properties of the fly ash particles in the gas stream which determine 
the drift velocity at which each particle will travel in that electric 
field. Two sets of apparatus to directly measure the effect of the 
drift velocity were developed. The first, using laminar gas flow to 
obtain a drift velocity distribution, was not successful within the 
funds and time available for the project. The second, using turbulent 
gas flow to obtain a measure of efficiency as a function of specific 
collecting area was successful. Conditions in the apparatus are 
such that the result depends mainly upon drift velocity. This is be- 
cause back corona is prevented by lowering the fly ash resistivity by 
using a low temperature of 100°C and a high moisture content. Pre- 
liminary testing indicates that the apparatus gives a repeatable 
result that correlates well with precipitator collection requirements. 


27837 Solubility of trace metals from fly ash from the com- 
bustion of lignite in an atmospheric fluidized bed combustor. 
Harris, W.R. (University of California, Davis (USA). Laboratory for 
Energy-Related Health Research); Silberman, D.; Sears, D.R. /nter- 
national Journal of Environmental Analytical Chemistry (UK), 34(3): 
239-252 (1988). 

Fly ash has been collected from the baghouse of an experimental 
atmospheric fluidized bed combustor (AFBC) burning Beulah, N.D., 


lignite. The bulk ash has been size-separated after collection, and 
chemical analyses have been performed on the largest fraction, 
which had a mass median diameter of 2.0 um. This lignite AFBC 
ash lacks the predominant aluminosilicate core characteristic of fly 
ash from the combustion of pulverised bituminous coal. Instead, it 
consists primarily of calcium carbonate. It appears that a large frac- 
tion of the ash is derived from the limestone bed material, rather 
than from the lignite fuel. The bulk concentrations of trace metals 
are within normal ranges, although the enrichment factors for Mn, 
Cr, Mg, Ni, K and Ca are exceptionally large. Although the concen- 
trations of trace elements in this ash are unremarkable, these 
elements are exceptionally soluble in acidic solution. There is 
greater than 90% solubility for Al, As, Ca, Cu, K, Mn, V and Zn. 
The solubilities of Fe, Ni, Pb, and Si are less than 90% but are 
significantly increased over those observed for fly ash from conven- 
tional combustion of pulverized coal. 37 refs., 5 tabs. 
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27838 (DOE/MC/21046-2682) Environmental engineering 
and analysis: Final report. Skinner, F.D. Radian Corp., Austin, TX 
(USA). Mar 1989. 34p. DOE Contract AC21-84MC21046. Order 
Number DE89000969/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

One of the primary missions of the Department of Energy's Mor- 
gantown Energy Technology Center (METC) is the development of 
an information and data base on the engineering and environmental 
aspects of advanced technologies for the conversion of relatively 
abundant energy sources, such as coal, to clean fuels. Such fuels 
may be suitable for a number of end uses, including substitute natu- 
ral gas, fuel gas for use in gas turbines, and others. METC has 
provided support for the development of a number of synfuels tech- 
nologies, including the Mountain Fuel Resources (MFR) and 
Kellogg-Rust/Westinghouse (KRW) gasification technologies, and 
several raw gas and aqueous waste cleanup technologies. The 
primary objective of this project was to obtain and evaluate environ- 
mental data for advanced synthetic fuel technologies of interest to 
the Department of Energy as well as associated pollution controls, 
such as gas cleanup and wastewater treatment technologies. 


0110 Reserves and Exploration 
Refer also to citation(s) 27797 


0120 Mining 
Refer also to citation(s) 27824 


27839 (EUR-11901-EN) Alignment and profile guidance of 
roadheaders. British Coal, Stanhope Bretby (UK). HQ Technical 
Dept. 1988. 75p. Available from British Coal, Stanhope Bretby 
(United Kingdom). Headquarters Technical Dept. 

This project is concerned with controlling the cutting elements of 
roadheading machines in order to automatically cut a true, aligned 
and accurate profile. The report contains the specification for the 
alignment and profile guidance device and also covers the work un- 
dertaken in conducting the surface and the underground trials. 
Complete systems were supplied by two different manufacturers 
and fitted to a Dosco Mk3 roadheading machine for the evaluation 
trials. The report sets out the objectives and expected benefits of an 
alignment and profile guidance device and includes a section for 
each manufacturer. These sections contain a brief description of 
each system and full descriptions of the surface and underground 
trials together with the general conclusions of each trial carried out. 
Full descriptions of the equipment supplied are to be found in the 
appendices to the main report. The report draws overall conclusions 
and recommendations and also suggests areas of future work. 


27840 (EUR-11960-FR) Improved selection methods for 
roadway supports. Revalor, R.; Baroudi, H. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1988. 97p. (in 
French). 
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Charbonnages de France have developed a decision-making aid 
for selecting roadway supports. After reviewing the different methods 
currently used for selecting supports, the decision-making tool was 
established using an ‘expert system’. This technique has been well 
adapted for defining the ‘Operating Rules’, which constitute the bulk 
of the know-how in this field. In its present form the tool contains 
over 300 rules, representing strata-bolting and arch-type supports, 
which have been drawn up using reference works, interviews with 
experts and analyses of true-life cases. It is also suitable for taking 
account of the results of numerical calculations, which can be initi- 
ated automatically during consultation. The system is currently being 
installed in the Lorraine coalfield for a period of on-site operation. 


27841 (NERDDP-EG-85-485) Methane drainage. Ivanovic, D.; 
Truong, D.; Williams, R.J. National Energy Research Development 
and Demonstration Council, Canberra (Australia). Aug 1985. 110p. 
Available from Dept. of Resources and Energy, GPO Box 858, Can- 
berra, ACT 2601, Australia. 

Long-hole drilling for methane drainage was undertaken at West 
Cliff and West Cliff Extended Collieries, using the down-hole motor 
method of drilling. A maximum borehole depth of 740 m and control 
of horizontal trajectory was achieved. Considerable problems were 
experienced in negotiating difficult ground conditions, primarily 
mylonite zones. The limitations of the current long-hole drilling tech- 
nology were identified and the requirements for future development 
defined. The greatest need is for a non, pump-down, drilling guid- 
ance tool that can continuously define seam roof and floor in 
addition to the orientation of the drill bit. Current capabilities particu- 
larly depend upon ground conditions. With minor geological 
disturbances and predictable seam uniformity, routine drilling of 
boreholes up to 600 m is possible for in-seam exploration and from 
300 m to 400 m for gas predrainage ahead of working faces. 


27842 (NERDDP-EG-86-559) Control of dust on longwall 
faces - a critical review. Lama, R.D.; Membrey, W.B. National En- 
ergy Research Development and Demonstration Council, Canberra 
(Australia). Dec 1985. 131p. Available from Dept. of Resources and 
Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

The aim of this project was to conduct a critical review of the 
technology of suppression of respirable dust in underground mining 
operations in Australia and overseas, with particular reference to 
the mining of the Bulli seam; and to identify the best means of 
advancing the science of dust suppression in this seam. Topics dis- 
cussed in this review cover the production of dust in mines, and 
contro! of dust. Dust control can be maximised by using a number 
of techniques including a combination of appropriate machine de- 
sign, fixed water sprays, pick flushing, water infusion, scrubbing, 
filtration and ventilation control. Areas requiring further study (in par- 
ticular to determine suitability for the Bulli Seam) include water 
infusion, water assisted cutting and the use of wetting agents. 


27843 (NERDDP-EG—86-604) Design of partial extraction 
systems for mining in NSW. Bhattacharyya, A.K.; Seneviratne, P. 
National Energy Research Development and Demonstration Council, 
Canberra (Australia). Apr 1986. 553p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601 Australia. 

This report describes a study of the design of ‘panel and pillar’ 
partial extraction layouts for controlling surface subsidence. The as- 
pects studied were: the stability of 30m and 15m wide pillars of a 
longwall panel by measurements, theoretical calculations and two- 
dimensional finite element modelling; the stability of a pillar of width 
0.15 x depth of cover, on a weak floor by finite element modelling; 
the subsidence and the bridging of strata above panels of widths 
between 0.25-0.35 x depth of cover, by a displacement discontinuity 
method of modelling; it was found that even pillars of widths be- 
tween 0.04-0.08 x depth of cover could be stable, except when high 
horizontal stress together with a weak floor led to floor heave. The 
specific relevance of the project was to the mining of coal in areas 
where surface subsidence must be restricted below appropriately 
safe limits, such as the water reservoirs, along with their catchment 
areas and dam structures, located in the South Coalfields of NSW. 


27844 (PB-89-159966/XAB) Spalling and the development 
of a hydraulic-fracturing strategy for coal. Semiannual report, 
February-July 1988. Beil, G.J.; Jones, A.H.; Morales, R.H. Terra 





Tek, Inc., Salt Lake City, UT (USA). Nov 1988. 142p. (TR—89-31). 
Available from NTIS, PC AO7/MF A01. 

See also PB—88-181946. 

Coal blocks previously recovered from a mine near Marion Cen- 
ter, Pennsylvania were hydraulically fractured under controlled 
laboratory conditions. Six tests were completed during the period, 
including three at low stress and three at high stress conditions. 
The laboratory-scale fracture treatments behaved similar to full- 
scale field treatments with regard to net treatment pressures and 
shut-in pressure profiles. Low-stress conditions, where the coal was 
predicted to be mechanically stable, resulted in low net pressures 
(less than 100 psi) and shut-in pressures quickly declined towards 
the closure stress. On the other hand, high stress conditions, where 
the coal was predicted to mechanically fail and spall at the wellbore 
and near the advancing fracture tip, resulted in very high net treat- 
ment pressures ( > 500 psi) and shut-in pressures remained well 
above the closure pressure and showed little decline. 


0130 Transport and Handling 
Refer also to citation(s) 27793, 27829 


27845 (DOE/PC/88947-T2) Development and utilization of 
new diagnostics for dense-phase pneumatic transport: Quar- 
terly progress report, 1 January 1989-31 March 1989. Louge, 
M.Y.; Jenkins, J.T. Cornell Univ., Ithaca, NY (USA). [1989]. 8p. 
DOE Contract AC22-88PC88947. Order Number DE89011381/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The main objective of this work is to develop probes for local 
measurements of solid velocity and holdup in dense gas-solid flows. 
In this context, capacitance probes are designed to measure local, 
time-dependent particle concentrations. In addition, a new optical 
fiber probe based on laser-induced-phosphorescence is developed 
to measure particle velocities. The principles for the capacitance 
and optical diagnostics were given in our first quarterly report. In 
this period, we have extended our experimental study of the effec- 
tive dielectric constant of particle-fluid mixtures to consider porous 
particles. For these particles, we have found that the effective 
dielectric constant follows a model due to Béttcher with good accu- 
racy. in the development of the fiber-optic probe, we have focused 
on the preparation of copper-doped zinc sulfide, which we have im- 
pregnated into silica gel particles. 3 refs., 5 figs. 


27846 (NERDDP-EG—86-569) Dense phase pneumatic con- 
veying of pulverised coal and fly ash. Arnold, P.C. (and others). 
National Energy Research Development and Demonstration Council, 
Canberra (Australia). Jun 1986. 221p. Available frem Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

The main aim of this project was to provide industry with some of 
the technology that is needed for dense phase pneumatic transport 
of pulverised coal and fly ash. A convenient method for presenting 
the variation of major pneumatic conveying parameters is needed 
for efficient design, system evaluation and optimisation. One sug- 
gested technique has been established, and a standardised-test 
procedure has been developed to efficiently generate the data for 
this purpose. Relevant scale-up procedures for industrial applica- 
tions also have been determined and improved. Flow transient 
responses obtained on pulverised coal from a well-instrumented test 
rig have indicated the importance of particular conveying modes for 
the purposes of achieving a more efficient means of dense phase 
pneumatic transportation and solids flow rate control. Additional re- 
sults from the fly ash test program have shown the importance of 
considering material properties when selecting an appropriate blow 
tank configuration and method of air injection. Two powder classifi- 
cation techniques based on physical properties have been found 
useful in explaining and predicting fluidisation and minimum trans- 
port behaviour. A data base for fly ash also has been established 
from which a sample may be evaluated for the purpose of dense 
phase or long distance transportation. Five existing pipeline theories 
have been investigated and reviewed. One has been found useful 
for predicting the dense phase conveying parameters of fine pow- 
ders, and a worked example has been presented. 








ERA Vol. 14, No. 14 


01 COAL AND COAL PRODUCTS 
0140 Combustion 





0140 Combustion 


Refer also to citation(s) 27793, 27827, 27828, 27837, 28778, 
29140, 29319, 29373 


27847 (ANL/FE-88-4) Measurement of alkali metal vapors 
and their removal from a pressuriz ed fluidized-bed combustor 
process stream: Annual report, October 1986-September 1987. 
Lee, S.H.D.; Carls, E.L. Argonne National Lab., IL (USA). Mar 
1989. 47p. DOE Contract W-31109-ENG-38. Order Number 
DE89010561/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The alkali vapor in the hot process steam from a pressurized flu- 
idized bed combustor (PFBC) could cause corrosion problems with 
the turbine blades. A series of experiments with a laboratory-scale 
PFBC/alkali sorber is underway: (1) to measure the alkali vapor (Na 
and K) concentration in a PFBC process stream on a real-time, on- 
line basis and (2) to demonstrate the granular-bed sorber concept 
for the removal of alkali vapors from the hot PFBC process stream. 
In the PFBC/alkali sorber unit, an Ames alkali analyzer is used as a 
real-time, on-line monitor of alkali vapors. A batch-type alkali and 
particulate sampling train (APST) is installed as a backup for the 
analysis of alkali vapors and it also measures the particulate load- 
ing in the gas stream. The secondary and tertiary cyclones in the 
PFBC/alkali sorber unit were replaced with SiC candle filters for im- 
proved particulate cleaning of the PFBC process system. The 
modified PFBC/alkali sorber unit achieved >99% particulate- 
removal efficiency. With this achievement, the sampling of the 
PFBC process stream for alkali-vapor measurement should be more 
reliable, without complications caused by the presence of particu- 
lates in the process stream. 


27848 (CONF-8904198-2) A clean coal combustion 
technology-slagging combustors. Chang, S.L.; Berry, G/F. 
Argonne National Lab., IL (USA). Mar 1989. 11p. DOE Contract W- 
31109-ENG-38. From 5. mid-America conference on advanced 
science and technology; Chicago, IL, US; April 1, 1989. Order Num- 
ber DE89010693/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Slagging combustion is an advanced clean coal technology 
technique characterized by low NOx and SOx emission, high com- 
bustion efficiency, high ash removal, simple design and compact 
size. The design of slagging combustors has operational flexibility 
for a wide range of applications, including retrofitting boilers, mag- 
netohydrodynamic combustors, coal-fired gas turbines, gasifiers and 
hazardous waste incinerators. In recent years, developers of slag- 
ging combustors have achieved encouraging progress toward the 
commercialization of this technology. Although there is a diversity of 
technical approaches among the developers, they all aim for a com- 
pact design of pulverized coal combustion with high heat release 
and sub-stoichiometric combustion regimes of operation to suppress 
NOx formation, and most aim to capture sulfur by using sorbent 
injection in the combustor. If the present pace toward commercial- 
ization continues, retrofitting boilers of sizes ranging from 20 to 250 
MMBtuw/hr (5.9 to 73 MWt) may be available for commercial use in 
the 1990's. 18 refs., 2 figs. 


27849 (DOE/MC/21094-2670) Testing and evaluation of 
electrostatic precipitator at New York University: Final report. 
Kumar, K.S.; Marx, J.A.; Feldman, P.L. Cottrell Environmental Sci- 
ences, Somerville, NJ (USA). Aug 1988. 109p. DOE Contract 
AC21-84MC21094. Order Number DE89000947/JAW. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Cottrell Environmental Sciences designed and furnished a hori- 
zontal flow, plate type electrostatic precipitator for testing at the 
government furnished Pressurized Fluidized Bed Combustor (PFBC) 
located at New York University’s (NYU) facility in Westbury, Long Is- 
land. The overall purpose was to gather applications data on a 
sub-pilot scale to evaluate factors such as capital and operating 
costs. A test program was developed with this purpose and the ma- 
jor parameters to be evaluated where (a) collecting surface area of 
precipitator, (b) precipitator operating power, and (c) the gas veloc- 
ity through the precipitator. 9 refs., 28 figs., 3 tabs. 


27850 (DOE/PC/79915-T4) Mechanisms of coal-water mix- 
ture combustion in fluidized beds: Technical progress report, 


December 15, 1988—March 14, 1989. Brown, R.C. lowa State 
Univ. of Science and Technology, Ames, IA (USA). 1989. 11p. DOE 
Contract FG22-87PC79915. Order Number DE89011385/JAW. 


Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The second quarter of FY 1989 has been used to improve data 
acquisition software, reinterpret dry coal attrition data reported in the 
previous quarterly report, and evaluate the effect of coal properties 
on fragmentation of char-sand agglomerates. 2 refs., 4 figs., 1 tab. 


27851 (DOE/PC/80529-T12) Effects of coal structure on 
pulverized coal combustion processes: Quarterly technical 
progress report, January 1, 1989-March 31, 1989. Wells, W-F.; 
Smoot, L.D. Brigham Young Univ., Provo, UT (USA). Dept. of 
Chemical Engineering. 15 Apr 1989. 16p. DOE Contract FG22- 
85PC80529. Order Number DE89010720/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The general objective of this study is to define and quantify the 
relationships between coal composition and structure and associ- 
ated combustion and conversion behavior for three very different 
domestic coals of interest. To accomplish this objective, two tasks 
have been identified. The first is to characterize the virgin coal and 
the process chars. This will give the necessary information to deter- 
mine if the char preparation process yields or rates are dependent 
on coal chemical or physical characteristics. In the past, insufficient 
information about the char physical and chemical structure has been 
a hindrance to the determination of their influence on reaction rate. 
The characterization tests outlined will give a detailed knowledge of 
the coals and chars. The second task is to measure the high tem- 
perature reaction rates of the virgin coals and their derived chars, 
and to interpret results in light of Task 1. 11 refs., 5 figs., 1 tab. 


27852 (DOE/PC/80529-T13) Detailed model for practical 
pulverized coal furnaces and gasifiers: Quarterly progress re- 
port No. 12, 1 November 1988-31 January 1989. Smith, P.J.; 
Smoot, L.D. Brigham Young Univ., Provo, UT (USA). Dept. of 
Chemical Engineering. 28 Feb 1989. 37p. DOE Contract FG22- 
85PC80529. Order Number DE89010721/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This work is aimed at extending the comprehensive modeling re- 
search of the past ten years at the Combustion Laboratory to 
practical, industrial applications. Past efforts deliberately focused on 
development of a two-dimensional, axi-symmetric model that pro- 
vided for physical and chemical effects that occurred in still more 
complex configurations while minimizing computer costs for devel- 
opment and evaluation. This 2-D code has been developed, 
evaluated through extensive comparison with measurements, and 
applied to selected problems. Extensive comparisons with measure- 
ments from coal gasification and combustion reactors have been 
encouraging, considering the complexity of these reaction pro- 
cesses. Based on the demonstrated utility of the 2-D work, the 
current contract is aimed at further improvement and extension of 
this technology to large-scale and three-dimensiona! pulverized coal 
furnaces and gasifiers. The general objective of this study is to im- 
prove and extend the generalized, two-dimensional, pulverized coal 
combustion and gasification code for application to large-scale, 
practical configurations, and to evaluate and implement the resulting 
code on an industrial scale. 15 refs., 6 figs. 


27853 (DOE/PC/88859-T3) Formation and destruction of ni- 
trogen oxides in coal combustion: Fifth quarterly report, 1 
January 1989-31 March 1989. Chen, Wei-Yin; Lester, T.W.; Bab- 
cock, L.M.; Burch, T.E.; Tillman, F.R. Louisiana State Univ., Baton 
Rouge, LA (USA). Apr 1989. 21p. DOE Contract AC22-88PC88859. 
Order Number DE89011389/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

This program addresses the mechanism of NO reduction in pul- 
verized coal flames using reburning. Using both thermodynamic and 
kinetic simulation combined with both pilot and bench scale experi- 
mental work, we propose to better define the conditions that lead to 
the destruction of NO, without the concomitant increase in other ni- 
trogenous pollutants. Specifically, the interactions between NO and 
hydrocarbon constituents in the fuel, and the fate of fuel nitrogen 
are the focal points of this research. Three different experimental 
apparatus are being used to acquire data under different ranges of 
operation conditions. A shock tube and a bench scale flow reactor 
are used to investigate the interaction between NO and various gas, 
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liquid and solid fuels. The shock tube operates at high temperatures 
(1000 to 2500°K) and short reaction times (1 to 2.5 ms), while the 
flow reactor is designed for the investigation of long reaction times 
(about 1 sec) and relatively low temperatures (up to 1100°C). 3 
refs., 3 figs., 6 tabs. 


27854 (DOE/PC/88937-T3) Experimental studies on group 
ignition of a cloud of coal particles: Quarterly progress report 
No. 2, November 16, 1988—-February 15, 1989. Annamalai, K. 
Texas A and M Univ., College Station, TX (USA). Dept. of 
Mechanical Engineering. 26 Mar 1989. 13p. DOE Contract FG22- 
88PC88937. Order Number DE89011657/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In studies of the ignition and combustion of clouds of particles the 
feeder system is an important component of the experimental appa- 
ratus. The accuracy of the data obtained from the reactor depends 
greatly on the feeder system's capacity to provide a wide range of 
stable mass flow rates for a variety of particle sizes. The combus- 
tion and ignition of coalV/chars is being investigated. Design and 
modifications to the fuel feeding system of the experimental appara- 
tus is discussed. 7 figs., (CBS) 


27855 (NERDDP-EG-86-567) Ignitability and flame stability 
of low rank and low volatile coals. Wall, T.F. (and others). Na- 
tional Energy Research Development and Demonstration Council, 
Canberra (Australia). Dec 1985. 69p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601, Australia. 

A drop-tube furnace was used to investigate the ignition and com- 
bustibility of clouds of Australian brown coals and US lignites and 
compared with NSW sub-bituminous coals using NO, O2 and CO2 
as tracers under simulated p.c. combustion conditions. The tracer 
results are compared with visual observations of ignition flashes. 
The results showed the two stage ignition involving homogeneous 
combustion of volatiles at gas temperature ranging from 600-700 K 
and heterogeneous ocmbustion of char at 800-1100 K. Coal and 
char reactivities were also estimated from the gas temperature and 
oxygen potential for heterogeneous ignition. The ignition tempera- 
tures increased and reactivities decreased with rank with the three 
South Australian coals of particular interest exhibiting reactivities 
between Victorian brown coals and the NSW coals. 


27856 (NERDDP-EG—86-570) Ash formation and the labora- 
tory simulation of fouling during combustion. National Energy 
Research Development and Demonstration Council, Canberra (Aus- 
tralia). Dec 1985. 77p. Available from Dept. of Resources and 
Energy, GPO Box 858, Canberra, ACT 2601 Australia. 

Laboratory combustion and flyash sintering tests have been per- 
formed to investigate the effects of coal properties, preparation and 
combustion conditions on the character of flyash and on the rate of 
deposit consolidation. The combustion experiments show that for 
most coals, the particle size distribution of flyash is determined by 
the size distribution of the p.f, the swelling behaviour of the p.f dur- 
ing devolatilisation, the proportion of inherent mineral matter, and, 
by the size distribution of the extraneous minerals. Of the eight 
coals studied, only ash from the Eraring coal was significantly af- 
fected by combustion temperature, with the amount of fine ash 
increasing 2-3 fold between 1400 and 1580°C. The different behav- 
iour of the Eraring coal in the present tests is in close agreement 
with that observed in practice. The laboratory flyash sintering test 
has shown that the rate of sintering of flyash pellets at 600°C corre- 
sponds to the observed fouling tendency in pilot scale combustion 
tests by the Electricity Trust of South Australia. The main practical 
significance of the results is that both flyash character and fouling 
tendency can be predicted using laboratory combustion and sinter- 
ing tests, and that more detailed analysis of p.f size, the mode of 
occurrence of mineral matter in the p.f, and, the swelling behaviour 
of the p.f. during devolatilisation is required to fully characterise 
coals in terms of flyash formation. 


27857 (NERDDP-EG-86-572) The modelling of ignition in 
swirl burners for pulverised coal. National Energy Research De- 
velopment and Demonstration Council, Canberra (Australia). Dec 
1985. 144p. Available from Dept. of Resources and Energy, GPO 
Box 858, Canberra, ACT 2601 Australia. 

A theoretical and experimental study of flow and combustion in 
pulverized-coal flames produced by swirl burners is described. The 


aerodynamic characteristics of free, swirling, coaxial jets issuing 
from an air model of a typical burner for pulverized bituminous coal 
are studied. Detailed measurements of mean velocity and static 
pressure are obtained in the region near the nozzle exit. The influ- 
ence of velocity ratio, swirl and burner geometry on the type of flow 
and strength of recirculation is quantified. The recirculation flowrate 
is predominantly influenced by secondary swirl. A theoretical model 
of turbulent flow and mixing is evaluated by comparison with the 
measurements. The devolatilization weight loss from bituminous 
coals heated at rates typically encountered in pulverized-coal 
flames is measured. Heating rate is found to have a significant and 
independent role in enhancing the yield of volatiles. Devolatilization 
models are evaluated. A comprehensive theoretical model for flow, 
combustion and heat transfer in pulverized-coal flames is described 
and applied to investigate the interaction between flow and combus- 
tion in the near-burner (ignition) zone of bituminous-coal flames. 
The near-burner temperature field and local stoichiometry for 
volatile combustion are shown to be influenced significantly by pri- 
mary swirl. The quality of the model predictions is assessed by 
comparison with detailed measurements of flow pattern, gas tem- 
perature and gas composition in a pilot-scale flame. 


27858 (NERDDP-EG--86-573) Fuel-nitrogen ratio as an NO, 
characteriser of steam coal. Phong-Anant, D. (and others). Na- 
tional Energy Research Development and Demonstration Council, 
Canberra (Australia). Dec 1985. 40p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601 Australia. 

A range of typical Australian and American p.f. coals were stud- 
ied under simulated p.f. combustion conditions in a drop-tube 
furnace to characterise the potential formation of NO, during staged 
and unstaged combustion. It was shown that the potential NO, for- 
mation can be related to simple coal properties as well as heating 
conditions. Under unstaged combustion about 30 - 70 % of coal ni- 
trogen can be potentially converted to NO,. The maximum 
conversion of coal nitrogen to NO, was correlated with the coal ni- 
trogen, ASTM volatile matter, fuel ratio and fuel nitrogen ratio. The 
formation of volatile nitrogen (NH3 and HCN) was dependent on the 
heating conditions and related to fuel and fuel nitrogen ratios, 
ASTM volatile matter and total coal nitrogen released with volatiles. 
For staged combustion the NO, formation was related to the con- 
version of char nitrogen. The coal nitrogen retained in char was a 
function of the temperature in the first stage of combustion. The 
BHPCRL's static test for characterising the NO, potential was not 
considered to be relevant to the p.f. combustion situation due to its 
different heating and mixing conditions. 


27859 (NERDDP-EG-86-590) The effects of combustion 
conditions on ash and deposits from low rank coals. National 
Energy Research Development and Demonstration Council, Can- 
berra (Australia). Dec 1985. 67p. Available from Dept. of Resources 
and Energy, GPO Box 858, Canberra, ACT 2601 Australia. 

A 35 kg/h experimental furnace at the Herman Research Labora- 
tory of the State Electricity Commission of Victoria was used to 
carry out a series of combustion tests on Latrobe Valley and South 
Australian coals. The combustion variables used were flame tem- 
perature (1100, 1200 and 1300°) and excess oxygen (3% and 6%). 
A full factorial experiment of six tests was carried out on each sam- 
ple for which there was sufficient coal. Where there was insufficient 
coal, the highest flame temperature and 6% excess oxygen tests 
were abandoned first. Ash deposits were collected on a furnace de- 
position probe, three sets of test banks and in an electrostatic 
precipitator. These samples were subjected to a number of analyti- 
cal tests. The results of this study indicate that combustion 
conditions and, in particular, flame temperature, affect fouling from 
a wide range of low rank coals. Ash deposition increases with 
increased flame temperature, gas temperature at the point of depo- 
sition and to some extent with excess oxygen in the flame. The 
differences between coals, however, remain greater than the differ- 
ences produced by changes in combustion conditions. 


27860 (NERDDP-EG-86-602) Replacement of oil by coal 
injection at the blast furnaces. McCarthy, M.J. (and others). Na- 
tional Energy Research Development and Demonstration Council, 
Canberra (Australia). Sep 1986. 137p. Available from Dept. of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601 Australia. 
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The suitability of Australian coals as replacements for oil injection 
in the ironmaking blast furnace has been investigated. This has in- 
volved four separate study areas including the status of overseas 
BF pulverised coal injection (PCI) and coal combustion research, 
characteristics of blast furnace raceways under Australian condi- 
tions, combustion characteristics of pulverised Australian coals and 
the effect of PCI on full scale blast furnace operations. 


27861 Combustor with multistage internal vortices. Shang, 
Jer Yu; Harrington, R.E. To Dept. of Energy. USA Patent Application 
7-044,697. 1 May 1987. 24p. Order Number DE89011780/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A fluidized bed combustor is provided with a multistage arrange- 
ment of vortex generators in the freeboard area. The vortex 
generators are provided by nozzle means which extend into the 
interior of the freeboard for forming vortices within the freeboard ar- 
eas to enhance the combustion of particulate material entrained in 
product gases ascending into the freeboard from the fluidized bed. 
Each of the nozzles are radially inwardly spaced from the combus- 
tor walls defining the freeboard to provide for the formation of an 
essentially vortex-free, vertically extending annulus about the vor- 
tices whereby the particulate material centrifuged from the vortices 
against the inner walls of the combustor is returned through the an- 
nulus to the fluidized bed. By adjusting the vortex pattern within the 
freeboard, a significant portion of the full cross-sectional area of the 
freeboard except for the peripheral annulus can be contacted with 
the turbulent vortical flow for removing the particulate material from 
the gaseous products and also for enhancing the combustion 
thereof within the freeboard. 2 figs. 


27862 Cyclone reactor with internal separation and axial re- 
circulation. Becker, F.E.; Smolensky, L.A. To Dept. of Energy. USA 
Patent Application 7-224,413. 19 Jul 1988. 30p. DOE Contract 
AC22-87PC79650. Order Number DE89011444/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A cyclone combustor apparatus contains a circular partition plate 
containing a central circular aperture is described. The partition 
plate divides the apparatus into a cylindrical precombustor chamber 
and a combustor chamber. A coal-water slurry is passed axially into 
the inlet end of the precombustor chamber, and primary air is 
passed tangentially into said chamber to establish a cyclonic air 
flow. Combustion products pass through the partition plate aperture 
and into the combustor chamber. Secondary air may also be 
passed tangentially into the combustor chamber adjacent the parti- 
tion plate to maintain the cyclonic flow. Flue gas is passed axially 
out of the combustor chamber at the outlet end and ash is with- 
drawn tangentially from the combustor chamber at the outlet end. A 
first mixture of flue gas and ash may be tangentially withdrawn from 
the combustor chamber at the outlet end and recirculated to the ax- 
ial inlet of the precombustor chamber with the coal-water slurry. A 
second mixture may be tangentially withdrawn from the outlet end 
and passed to a heat exchanger for cooling. Cooled second mixture 
is then recirculated to the axial inlet of the precombustor chamber. 
In another embodiment a single cyclone combustor chamber is pro- 
vided with both the recirculation streams of the first mixture and the 
second mixture. 10 figs. 


27863 (VTT-SYMP-83, pp. 9-36) Power and heat generating 
PFBC combi processes and their potential market in Finland. 
Jahkola, A. (Helsinki Univ. of Technology, Otaniemi (Finland). Inst. 
of Energy Engineering); Hulkkonen, S.; Saviharju, K. Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). 1988. (CONF-8711302-: 
Seminar on pressurized fluidized bed combustion and gasification 
power systems, Espoo, Fl, November 23, 1987). In Pressurized 
fiudized bed combustion and gasification systems. Order Number 
DE89766970/JAW. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

Pressurized fluidized bed combustior/gasification makes it possi- 
ble to construct gas turbine power plants based on solid fuels. By 
connecting, after the gas turbine, a steam-generator and a back- 
pressure turbine we obtain a combined process, which has a good 
thermal efficiency and a two-threefold power to heat ratio compared 
with conventional back-pressure power plants utilizing solid fuels. 
The ratio, however, decisively depends on the allowable inlet tem- 
perature of the gas turbine. Low calorific value fuels are also 
suitable for such a power plant. The PFBC combined processes are 


of specil interest from the Finnish point of view, as the growth of 
heat load is saturating i indusry and in cities while the demand of 
electric power is growing further rapidly. In the paper alternative 
combined PFBC-cogeneration power processes are compared. The 
best power to heat ratio can be obtained by means of a partial gasi- 
fication process equipped with an after-burning combustor. In case 
of a cogeneration power process the power to heat ratio is 1.0-1.3 
whilst it is only 0.5 for conventional cogeneration power plants. Ac- 
cording to the results of a market study summarized in the report 
nearly 3000 megawatts of PFBC combined cogenration power plant 
capacity can be built in industrial or municipal power plants, of 
which 1400 megawatts are the increase in the capacity of conven- 
tional back-pressure power plants. According to preliminary 
profitability calculations the economic competitiveness of the PFBC- 
cogeneration processes also seems to be fairly good compared to 
that of the conventional power plants. 


27864 (VTT-SYMP-83, pp. 99-119) Present status and fur- 
ther development of PFBC combined-cycle plant. Pillai, K. 
(ASEA PFBC Ab, Finspong (Sweden)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1988. (CONF-8711302—: Semi- 
nar on pressurized fluidized bed combustion and gasification power 
systems, Espoo, Fl, 23-24 Nov 1987). In Pressurized fluidized 
bed combustion and gasification systems. Order Number 
DE89766970/JAW. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

PFBC plants are under construction in Sweden, Spain and US. 
This paper summarises these projects and describes the technology 
they are based upon. The PFBC concept is described together with 
the advances which have brought this technology into the start of its 
commercial phase. The role of the Component Test Facility (CTF) in 
the development of pressurised fluidised bed combustion (PFBC) 
technology is described together with an update of the further de- 
velopment in progress. An important feature of PFBC technology is 
not only that current Clean Coalrequirements can be met effectively 
but also that clear development parths can be identified for the fu- 
ture. The 10-15% saving on fuel consumption available today can 
be reduced by a further 15-25% over the next 25 years. The poten- 
tial availale for the improvement of emissions performance means 
that current regulations can be met and continue to be met as more 
and more stringent requirements are planced on power generation 
systems. Whereas efficiency and environmental requirements deter- 
mine the entry of a new technology into the market and also 
provide the driving force for development efforts, plant availability 
and investment costs are the criteria which will determine its accep- 
tance. In retrofit applications, the combined cycle provided by the 
PFBC leads to significant efficiency improvements together with an 
uprating of power production. This is combined with the ability to 
use high-sulphur or low-grade coals in an environmentally accept- 
able manner. The low footprint area required for this pressurised 
process also makes constrained sites feasible. 


27865  Pyrolytic behavior of a coal particle. Misra, M.K. (Ohio 
State Univ., Columbus, OH (US)); Essenhigh, R.H. pp. 87-100 of 
Combustion fundamentals and applications. Combustion Institute, 
Pittsburgh, PA (1987). (CONF-870541-: Combustion fundamentals 
and applications: spring technical meeting of the Central States Sec- 
tion of the Combustion Institute, Argonne, IL, US, May 11, 1987). 

Calculations were carried out to examine the effect of unsteady 
state heating of coal particles, focusing particularly on the effect of 
temperature gradients within particles on the overall reaction rates 
and, on the variation of the magnitudes of these temperature 
gradients with particle size and heating rates. High temperature gra- 
dients predicted by calculations on inert particles supported the 
expected possible effect of temperature gradients on reaction rates, 
but, the magnitudes of the temperature gradients were reduced for 
a particle undergoing pyrolysis. However, the temperature differ- 
ences were high enough to have significant effect on reaction rates. 
Calculations on captive coal particles, pyrolyzing in a thermal radia- 
tion field, showed that the temperatures were uniform in particles 
smaller than 500 microns, and that particles smaller than 100 mi- 
crons pyrolyzed at constant temperatures. Variation in total pyrolysis 
time with particle size was predicted and compared with values re- 
ported in the literature. 
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27866 Effects of in-situ heat treatment on coal char reactiv- 
ity. Basak, A.K. (Ohio State Univ., Columbus, OH (US)); Essenhigh, 
R.H. pp. 57-70 of Combustion fundamentals and applications. 
Combustion Institute, Pittsburgh, PA (1987). (CONF-870541—: Com- 
bustion fundamentals and applications: spring technical meeting of 
the Central States Section of the Combustion Institute, Argonne, IL, 
US, May 11, 1987). 

A vertical downfired furnace was used to burn coal to determine 
the effects of in-situ heat treatment on char reactivity. The coal was 
injected with primary air in a high intensity mixing section under fuel 
rich conditions (0=1.6) resulting in pyrolysis and combustion of the 
evolved volatiles. The char formed was subjected to in-situ heat 
treatment in a plug flow region at the same equivalence ratio for 
about 100 msec. At the end of this region, secondary air was in- 
jected to allow the char to burn out under stoichiometric (0 =1.00) 
conditions in a plug flow region which extended from the secondary 
air injection level to the outlet of the furnace. The rate of burn-out in 
this region was obtained experimentally by measuring the combus- 
tion efficiency profile and comparing with the calculated efficiencies 
from an extended resistance rate equation. The coefficients of the 
rate equation were changed to match the experimental profile. The 
calculated line for the limit of diffusional control overpredicted the 
burnout, with substantial over prediction in the early stages. To ob- 
tain a reasonable fit to the experimental results a substantial kinetic 
component was required in the rate equation, thus supporting the 
view that the reactivity was reduced as a result of the heat treat- 
ment due to the delayed injection of secondary air. 


27867 Research advances toward achieving the combustion 
of coal in CO2/O2 atmosphere. Berry, G.F. (Argonne National 
Lab., Argonne, IL (US)); Wolsky, A.M. pp. 107-116 of Combustion 
fundamentals and applications. Combustion Institute, Pittsburgh, PA 
(1987). (CONF-870541—: Combustion fundamentals and applica- 
tions: spring technical meeting of the Central States Section of the 
Combustion Institute, Argonne, IL, US, May 11, 1987). 

Argonne National Laboratory (ANL), with the sponsorship of the 
U.S. Department of Energy, is investigating a new approach to re- 
covering carbon dioxide (COz2) from stationary combustors. The 
approach also effects the simultaneous recovery of other gaseous 
combustion products, e.g., sulfur oxides (SOx) and nitrogen oxides 
(NO,). All the gaseous products exit the plant in a single stream. 
That stream, principally CO2, could be disposed of underground 
(e.g., salt caverns or depleted oil wells) or under ocean (e.g., below 
500 m). 


27868  Cofiring of pelletized refuse-derived fuel with coal to 
achieve sulfur dioxide emissions requirements. Ohisson, 0.0. 
(Argonne National Lab., Argonne, IL (US)); Pearson, C.V.; Lazar, J. 
pp. 219-220 of Combustion fundamentals and applications. 
Combustion Institute, Pittsburgh, PA (1987). (CONF-870541-: Com- 
bustion fundamentals and applications: spring technical meeting of 
the Central States Section of the Combustion Institute, Argonne, IL, 
US, May 11, 1987). 

Recent success in the processing of municipal solid waste with 
lime additives to produce a high quality, storable, fuel-pellet have 
given impetous to cofiring these pellets with Illinois or Kentucky 
coals in order to reduce sulfur dioxide emissions. Based on earlier 
studies on the efficacious effect of lime addition to coal and analysis 
of cofiring lime-rich RDF pellets with coal to achieve the same re- 
sults, a series of burn-tests are in progress at the Argonne National 
Laboratory to verify the rate and conditions for optimum sulfur cap- 
ture. RDF-pellets with lime additions of 4 to 10 weight percent have 
been fired with coal at ratios of 10, 20 and 30 percent RDF by heat 
input are being tested. This paper presents the results to date. 


27869 Transient group combustion. Ramalingam, S.C. (Texas 
A and M Univ., College Station, TX (US)); Annamalai, K. pp. 492- 
499 of Combustion fundamentals and applications. Combustion 
Institute, Pittsburgh, PA (1987). (CONF-870541—: Combustion fun- 
damentals and applications: spring technical meeting of the Central 
States Section of the Combustion Institute, Argonne, IL, US, May 
11, 1987). 

While most of the experiments are performed with a cloud of par- 
ticles, the theoretical modelling used to compare and interpret the 
experimental data based on the modelling of combustion of individ- 
ual coal particles. As opposed to individual particle modelling, a 


group theory is proposed for the combustion modelling of char/ 
carbon particles. To gain a basic understanding of the group behav- 
ior, a simple model such as the analysis of a spherically symmetric 
cloud of char/carbon particles burning in quiescent air, is presented 
here. Each particle within the cloud produces CO due to both the 
oxidation of C to CO and the reduction of COz to CO which subse- 
quently oxidizes to COz in the homogeneous gas phase. Using a 
computer code developed for the study of transient group combus- 
tion, steady state was simulated. Firstly, the simulated steady state 
results were then compared with the explicit results generated in 
the previous work. The results presented here are for the frozen 
case where the gas phase CO oxidation reaction and the COp2 re- 
duction reaction at the char surface are suppressed. This task was 
undertaken to prove the reliability of the computer model to gener- 
ate transient results, as there exists no literature on transient group 
combustion. Secondly, the transient results for G = 100 and G = 10 
are also included to show the comparison with the steady state re- 
sults for the same conditions. 


27870 Kinetics and mechanism of the reaction of nitric oxide 
with bound carbon at flame temperatures. Kirsch, MJ. 
(Louisiana State Univ., Baton Rouge, LA (US)); Cheng, M.T.; 
Lester, T.W. pp. 400-405 of Combustion fundamentals and applica- 
tions. Combustion Institute, Pittsburgh, PA (1987). (CONF-870541—: 
Combustion fundamentals and applications: spring technical meet- 
ing of the Central States Section of the Combustion Institute, 
Argonne, IL, US, May 11, 1987). 

The present study is being conducted to evaluate the global rates 
of the reaction of NO with carbon black particulates at flame temper- 
atures. Carbon black suspensions are heated behind the reflected 
shock wave in a single-pulse shock tube. Experiments are tailored 
such that reflected shock pressures are approximately two atmo- 
spheres while reflected shock temperatures are varied over 1500 - 
2000 K. A method was developed for aspirating the carbon black 
into the test section of the shock tube. Post-shock gas samples are 
analyzed by gas chromatography using a method developed in this 
study. The rate of NO consumption, -d[NOJdt, is used to define an 
intrinsic rate constant x, which is based on the B.E.T. surface area 
of the carbon black. Based on the ratio of CO/COz in the products, a 
mechanism for the reaction of NO with bound carbon is postulated. 


0160 Health and Safety 
Refer also to citation(s) 27842 


27871 (PB—89-152961/XAB) Effect of mineral exposure on 
macrophage function. Final report. Lantz, R.C. Arizona Univ., 
Tucson, AZ (USA). Coll. of Medicine. 2 Dec 1988. 32p. Available 
from NTIS, PC A03/MF A01. 

The effects of in-vitro and in-vivo (inhalation) exposure to miner- 
als found in association with coal-mine dust on function of individual 
rat alveolar macrophages was studied. An electro-optical technique 
was developed and used to measure, in individual cells, production 
of superoxide anion, an antibacterial agent. In addition, electrophys- 
iological voltage clamp (whole cell patch clamp) was used to 
measure membrane electrical activity in stimulated and unstimulated 
cells. Differential effects between in-vitro and in-vivo exposure to sil- 
ica were seen in terms of superoxide production. In vitro exposure 
led to decreases in both the rate and maximum production of super- 
oxide by the cells. Conversely, in-vivo exposure led a population of 
cells that produced significantly increased quantities of superoxide 
at 3 and 10 days following a four-week exposure. These responses 
were different from those seen when the cells were exposed to a 
synthetic coal-mine dust. In-vitro exposure to coal-mine dust led to 
significant increases in the amount of superoxide produced. 


02 PETROLEUM 


27872 (DOE/BC/14304-T2) The Texas Railroad Commission, 
Oil and Gas Division underground injection control program: A 
peer review. Underground Injection Practices Council, Oklahoma 
City, OK (USA). 1989. 199p. DOE Contract FG22-89BC14304. Or- 
der Number DE89012488/JAW. Available from NTIS, PC A09 - 
OSTI. 
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The reports included herein and any reports added subsequently 
are the result of an effort to evaluate the effectiveness of state pro- 
grams to protect Underground Sources of Drinking Water (USDW) 
from potential contamination resulting from the operation of injection 
wells related to the production of oil and gas (Class II injection 
wells). The programs examined in this study cover wells which are 
used for the injection of fluids into oil reservoirs for the purpose of 
stimulating or furthering their production when natural production 
mechanisms decline or cease (enhanced recovery wells) and for 
the disposal of waters produced in conjunction with the production 
of oil and gas (disposal wells). The programs examined are those 
where primary enforcement authority has been delegated to the 
states by the US Environmental Protection Agency (EPA) under pro- 
visions of the Safe Drinking Water Act and EPA regulations (see 
following UIC Development Section of this report). The study was 
conducted under the auspices of the Underground Injection Prac- 
tices Council (UIPC). 


0201 Reserves 
Refer also to citation(s) 27878 


27873 (DOE/EH-0078) Technical safety appraisal of the 
Naval Petroleum Reserve No. 1, Elk Hills, California. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (USA). Apr 1989. 181p. Order Number DE89011331/JAW. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

The existing Elk Hills facilities for fluid production consist of tank 
settings, gas and oil/water gathering pipelines, gas plants, compres- 
sor facilities, lease automatic custody transfer units which meter the 
crude oil going to sales, and natural gas sales meters and pipelines, 
water injection and source wells, and gas injection pipelines and 
wells. The principal safety concerns presented by operations at Elk 
Hills are fire, occupational safety and industrial hygiene considera- 
tions. Transportation and motor vehicle accidents are also of great 
concern because of the large amount of miles driven on more than 
900 miles of roads. Typical operations involve hazardous materials 
and processing equipment such as vessels, compressors, boilers, 
piping and valves. The aging facilities, specifically the 35R Gas 
Plant (constructed in 1952) and many of the pipelines, introduce an 
additional element of hazard to the operations. 


27874 (SAND-88-2710) Modified Local Similarity for natural 
convection along a nonisothermal vertical flat plate including 
stratification. Webb, S.W. Sandia National Labs., Albuquerque, NM 
(USA). Nov 1988. 78p. DOE Contract AC04-76DP00789. Order 
Number DE89011350/JAW. Available from NTIS, PC AOS/MF A01 - 
OSTI; GPO Dep. 

Natural convection along vertical surfaces occurs in the oil filled 
caverns in the Strategic Petroleum Reserve (SPR). These caverns 
are located in large salt domes where the geothermal temperature 
difference over the cavern height of up to 2000 feet can be 30°F 
with the hotter salt at the bottom of the cavern. Due to the coupling 
of the heat transfer between the salt and the fluids in the cavern, 
heat transfer to the oil and the resulting natural convection can occur 
during the entire anticipated storage period of up to 30 years. The 
wall and fluid conditions are spatially nonuniform due to the geother- 
mal temperature difference and fluid temperature stratification. The 
Modified Local Similarity (MLS) method has been developed and 
applied to natural convection along a vertical flat plate with variable 
surface conditions and temperature stratification for application to 
natural convection in SPR caverns. The MLS method explicitly con- 
serves energy along the plate. The boundary layer velocity and 
temperature profiles are evaluated by the local similarity method 
with appropriate values of the similarity parameters. The MLS 
method is a significant improvement to the local similarity approach 
and is a useful approximate tool for analyzing natural convection on 
vertical surfaces for nonsimilar conditions. 22 refs., 33 figs. 


0202 Geology and Exploration 


27875 Down hole periodic seismic generator. Hardee, H.C.; 
Hills, R.G.; Striker, R.P. To Dept. of Energy, Washington, DC. USA 


Patent 4,805,727. 21 Feb 1989. Filed date 28 Oct 1982. vp. Avail- 
able from Patent and Trademark Office, Box 9, Washington, DC 
20232. 

A down hole periodic seismic generator system is described for 
transmitting variable frequency, predominantly shear-wave vibration 
into earth strata surrounding a borehole. The system comprises a 
unitary housing operably connected to a well head by support and 
electrical cabling and contains clamping apparatus for selectively 
clamping the housing to the walls of the borehole. The system 
further comprises a variable speed pneumatic oscillator and a self- 
contained pneumatic reservoir for producing a frequency-swept 
seismic output over a discrete frequency range. 


0203 Drilling and Production 


27876 (DOE/BC-88/2) Contracts for field projects and sup- 
porting research on enhanced oil recovery: Progress review 
No. 54, quarter ending March 31, 1988. USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC (USA). Office of Oil, Gas 
and Shale Technology; USDOE Bartlesville Project Office, OK 
(USA). Mar 1989. 118p. Order Number DE88001254/JAW. Available 
from NTIS, PC AO6/MF AO1 - OSTI; GPO Dep. 

Research programs of DOE in enhanced recovery are briefly de- 
scribed. A publications list from the Bartlesville Project Office and 
an index of the companies and institutions performing the research 
are included in the report. (C.B.S.) 


27877 (DOE/EIA-0035(89/02)) Monthly Energy Review, 
February 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Energy Markets and End Use. 24 May 
1989. 135p. Sponsored by DOE Management & Administration. Or- 
der Number DE89013669/JAW. Available from NTIS, PC A0O7/MF 
A01 - GPO - OSTI; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data on 
international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


27878 (DOE/EIA-0520(89/05)) International petroleum statis- 
tics report, May 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 26 
May 1989. 43p. Sponsored by DOE Management & Administration. 
Order Number DE89013270/JAW. Available from NTIS, PC A03/MF 
A01 - GPO - OSTI; GPO Dep. 

The international Petroleum Statistics Report is a monthly publi- 
cation that provides current international oil data. This report is 
published for the use of Members of Congress, Federal agencies, 
State agencies, industry, and the general public. The International 
Petroleum Statistics Report presents data on international oil pro- 
duction, consumption, imports, exports, and stocks. The report has 
three sections. Section 1 contains time series on world oil produc- 
tion, and on oil consumption and stocks in the Organization for 
Economic Cooperation and Development (OECD). This section con- 
tains annual data beginning in 1973, and monthly data for the most 
recent two years. Section 2 presents an oil supply/consumption bal- 
ance for the market economies (i.e., non-communist countries). This 
balance is presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
This section contains annual data beginning in 1982, and quarterly 
data for the most recent two years. 23 tabs. 


27879 (IKU-R-08.2601.00/01/87) Non-Newtonian rheology. 
Final report. Toemmervik, T. Institutt for Kontinentalundersoekelser 
og Petroleumsteknologi A/S, Trondheim (Norway). Feb, 1987. 138p. 
(In Norwegian). Order Number DE89766880/JAW. Available from 
NTIS (US Sales Only), PC A07/MF A01. 

This is the final report of a research project with the above men- 
tioned title. The project has lasted for five years, and has comprised 
several sub-activities. These can be grouped into: Pressure drop in 
the annular flow; pipe viscosimetry; laminar/turbulent transition. The 
activities have mainly been documented as reports, working notes, 
and progress reports. Therefore, the present report is a summary of 
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these documents, which, in addition, partly have been included as 
annexes. 12 refs., 4 figs. 


27880 (NIPER-374) Development of an_ engineering 
methodology for applying foam technology. Chung, F.T.H.; Hud- 
gins, D.A. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA). May 1989. 58p. DOE Contract FC22- 
83FE60149. Order Number DE89000740/JAW. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

This research project investigated foam generation and propaga- 
tion in porous media over greater distances than most previous 
investigations had studied. The effects of surfactant concentration, 
oil saturation, and injection modes on foam generation and propa- 
gation in porous media were studied. A 30-ft-long slim tube packed 
with sand was used for foam flow experiments. Accompanying the 
foam flow tests, experiments were conducted to study foam behav- 
ior in micromodels. The micromodels were designed to simulate the 
structure of porous media. Theoretical studies were also performed 
in parallel with the laboratory studies to develop a method to predict 
the propagation of surfactant in porous media and to investigate the 
effects of dispersion, dead-end pore capacitance, and adsorption 
and desorption on surfactant transport in porous media. 54 refs., 29 
figs., 3 tabs. 


27881 (NIPER-416) National Institute for Petroleum and En- 
ergy Research: Quarterly technical report, January 1—March 31, 
1989: Volume 2, Energy production research. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). 8 May 
1989. 97p. DOE Contract FC22-83FE60149. Order Number 
DE89011452/JAW. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

The following projects from NIPER are briefly described: reservoir 
assessment and characterization; TORIS research support; devel- 
opment of improved microbial flooding methods; development of 
improved surfactant flooding systems; development of improved al- 
kaline flooding methods; development of improved mobility control 
methods; gas-miscible displacement; development of improved im- 
miscible gas displacement methodology; three-phase relative 
permeability; thermal processes for light oil recovery; thermal pro- 
cesses for heavy oil recovery; static pore structure analysis of 
reservoir rocks; effects of pore structure on oi/contaminants ganglia 
distribution; evaluation of petroleum technology and its environmen- 
tal impacts; underground storage tank economic analysis; 
microbial-enhanced waterflooding field project; identification of envi- 
ronmental RD and D needs; and technical analysis for underground 
injection control. 


27882 Viscous fingering in heterogeneous porous media. 
Araktingi, U.G. (Stanford Univ. (US)); Orr, F.M. Jr. v.v of Proceed- 
ings of the 1988 SPE 63rd annual technical conference and 
exhibition. Society of Petroleum Engineers, Richardson, TX (1988). 
(CONF-881012-: 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering, Houston, 
TX, US, 2-5 Oct 1988). 

Formulation of a random-walk model for calculation of unstable 
flow in heterogeneous porous media is described. Model calcula- 
tions are compared with laboratory-scale displacement experiments 
with and without the effects of gravity present, and excellent agree- 
ment is demonstrated. Finger wavelengths obtained in the 
simulations are also compared with predictions of linear stability 
theory, again with reasonable agreement. Simulations of unstable 
displacements in heterogeneous porous media are also described. 
They indicate that if the permeability field is uncorrelated, or if the 
variance of the permeability field is small, then finger patterns are 
similar to those observed for homogeneous porous media. When 
the permeability is sufficiently variable and the correlation length is 
a significant fraction of the flow length, however, the permeability 
distribution dominates the formation of fingers, and the fingers fol- 
low the same path regardless of the mobility ratio. A heterogeneity 
index, defined as the product of variance and dimensionless corre- 
lation length, is used to characterize the transition from flow 
dominated by viscous fingering to flow dominated by permeability 
variation. 








27883 Beckingham 36 horizontal well. Hardman, P. (BP 
Petroleum Development (ID)). SPE (Society of Petroleum Engi- 
neers) Drilling Engineering (USA), 4(1): 17-23 (Mar 1989). 

BP Petroleum Development Ltd. successfully drilled and com- 
pleted the first horizontal well in the United Kingdom as part of its 
1985 R and D program. The well, Beckingham 36 (BK 36), was 
drilled on an existing land field near Gainsborough, U.K. This paper 
discusses the detailed planning for and the execution of the drilling 
operation. Conclusions and recommendations are presented for fu- 
ture wells. 


27884 Incentives, technology, and EOR. Brashear, J.P. (ICF- 
Lewin Energy, Fairfax, VA (US)); Becker, A.; Biglarbigi, K.; Ray, 
R.M. Journal of Petroleum Technology (USA), 41(2): 164-170 (Feb 
1989). 

Tax incentives, price supports, and technology advances can all 
stimulate reserve additions from EOR. This paper estimates incre- 
mental EOR reserves and their direct impacts on the treasuries of 
the incentive-granting government and on the public sector in gen- 
eral as a function of these three policy variables. New Mexico, 
Oklahoma, and the U.S. as a whole are examined by detailed 
reservoir-by-reservoir technological and economic analyses. The 
evaluations rely on methods developed by the Natl. Petroleum 
Council (NPC) and are conducted for a large, representative sample 
of the reservoirs in the U.S. The major findings include the follow- 
ing; (1) at oil prices below $28/bbl, tax incentives result in significant 
incremental EOR reserves and at lower prices are necessary to 
make EOR viable; (2) if properly designed, incentives can stimulate 
enough new projects to yield a net profit to both the public sector 
and the incentive-granting government; (3) incentives granted by 
one level of government benefit the other level at no cost; (4) incen- 
tives to the point of project payback are always more cost-effective 
than incentives for the project life; (5) technology advances resulting 
from focused public and private R and D synergistically amplify tax- 
incentive effects, making both highly cost-effective; and (6) the 
combination of tax incentives and technology advances can add 
significantly to the U.S. oil reserves by effectively reducing the oil 
price required to support many future EOR projects. 


27885 Double diameter boring tool. Ashbaugh, F.N.; Murry, 
K.R. To Dept. of Energy, Washington, DC. USA Patent 4,793,745. 
27 Dec 1988. Filed date 10 Feb 1986. B23B 51/00. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 
A method of boring two concentric holes of different depths is 
described utilizing an elongated boring tool having a tool axis of ro- 
tation, a longitudinally disposed tool centerline axis, and first and 
second transverse cutting edges at one end thereof extending 
across the boring tool, the second cutting edge being longitudinally 
rearwardly recessed with respect to the first cutting edge. The 
method consists of inserting the boring tool into an adjustable bor- 
ing head, adjusting a distance B between the tool centerline axis 
and the tool axis of rotation such that the tool axis of rotation inter- 
sects a first boring area of the first cutting edge; and boring the 
concentric holes having respectively larger and smaller diameters. 


0204 Processing 
Refer also to citation(s) 27798, 27912 


27886 (DOE/PC/88935-T2) Inhibition of retrogressive reac- 
tions in coal/petroleum co-processing: Quarterly technical 
progress report, 1 December 1988-28 February 1989. Schobert, 
H.H.; Tomic, J. Pennsylvania State Univ., University Park, PA 
(USA). Coll. of Earth and Mineral Sciences. Mar 1989. 17p. DOE 
Contract FG22-88PC88935. Order Number DE89011661/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall objective of this project is to develop a fundamental 
understanding of the reactions occurring at the onset of coke forma- 
tion during the co-processing of coals with petroleum residua. The 
specific objectives include the examination of chemical components, 
or groups of components, in coals and petroleum feedstocks to 
quantify and rank the effects of these components on retardation or 
enhancement of coke formation. The work involves bench scale re- 
actions in microautoclaves, supplemented by optical microscopy of 
carbonaceous residues and instrumental analyses such as FTIR 
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and ‘SC NMR. During this reporting period the objectives of the 
work were to obtain baseline FTIR and SC NMR spectra of the 
coals to be used in the project, and to obtain samples of petroleum 
residua for use in the project. It was also intended to begin separa- 
tion of the petroleum residua by sequential elution by solvents 
chromatography (SESC). 


27887 Fundamental hydrodenitrogenation studies of poly- 
cyclic N-containing compounds found in heavy oils. 1. 
5,6-benzoquinoline. Shabtai, J. (Dept. of Fuels Engineering, Univ. 
of Utah, Salt Lake City, UT (US)); Yeh, G.J.C.; Russell, C.; Oblad, 
A.G. Industrial and Engineering Chemistry Research (USA), 28(2): 
139-145 (Feb 1989). 

The hydrodenitrogenation reactions of 5,6-benzoquinoline (1), a 
component of heavy oils, were systematically investigated as a 
function of reaction time, temperature, sulfided catalyst type, and 
CS, (H2S) concentration in the reactant solution. Kinetic rate con- 
stants and activation energies were determined for each step of a 
complex reaction network, which comprises fast hydrogenation of 
the pyridine ring in 1 (x) to yield 1,2,3,4-tetrahydro-5,6- 
benzoquinoline (2), followed by two competing reactions, i.e., slow 
C-N hydrogenolysis (x2) versus fast ring hydrogenation (x3) of 2 to 
yield 1-propyinaphthalene (5) and 1,2,3,4,7,8,9,10-octahydro-5,6- 
benzoquinoline (3a), respectively. The intermediate compound 3a 
likewise undergoes competing C-N hydrogenolysis (x5) versus 
further ring hydrogenation (xg) to yield 1-propyl-1,2,3,4- 
tetrahydronaphthalene (4a) and perhydro-5,6-benzoquinole (6), 
respectively. Under the experimental conditions (temperature, 79- 
330°C; Hz pressure, 2500 psig; sulfided CoMo and NiMo catalysts), 
3 >> Ke, While «5 > «g, indicating that (aromatic) C-N bond hy- 
drogenolysis is much slower, whereas (aliphatic) C-N bond 
hydrogenolysis is faster, as compared with competing ring hydro- 
genation. Activation energies (kilocalories/mole) determined were 
12.4 for hydrogenation of a conjugated pyridine ring, 12.7 for a con- 
jugated benzene ring, and 39.4 for a nonconjugated (single) 
benzene ring; 24.4 for (aliphatic) C-N bond hydrogenolysis, and 
49.4 for (aromatic) C-N bond hydrogenolysis. The high Hz con- 
sumption in the overall HDN process underlines the need for 
improved sulfided catalysts, possessing augmented C-N hy- 
drogenolysis versus ring hydrogenation selectivity. 


0205 Products and By-products 
Refer also to citation(s) 28713, 28726, 28994 


0206 Health and Safety 
Refer also to citation(s) 27873 


0207 Marketing and Economics 
Refer also to citation(s) 27877, 27878, 27884 


27888 (DOE/EI/20466-T1) Fuel oil price and inventory 
survey, 1987-1988 heating season: Final technical report. Min- 
nesota Dept. of Public Service, St. Paul, MN (USA). 1988. 8p. DOE 
Contract FC01-87E120466. Order Number DE89012445/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This report summarizes the results of weekly/biweekly surveys of 
fuel oil prices and inventories conducted by the Minnesota Depart- 
ment of Public Service (DPS) during the 1987-1988 heating 
season. The surveys were completed under contract with the US 
Department of Energy (DOE) in cooperation with 13 other midwest- 
ern and northeastern states. The primary purpose of the fuel oil 
survey program was to provide current information on residential 
and wholesale fuel oil prices, as well as primary distillate invento- 
ries. Reliance on phone surveys, use of the DIALCOM electronic 
mail network, and adherence to short timelines by DOE and partici- 
pating states permitted the survey results to be released in a very 
timely manner. 5 figs., 1 tab. 


27889 (DOE/EV/20475-T1) Rhode Island Governor’s Office of 
Energy assistance report on winter distillate survey 1987-1988. 
Rhode Island State Government, Providence, RI (USA). 1988. 8p. 


DOE Contract FC01-87E120475. Order Number DE89011658/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The State of Rhode Island, under DOE Grant DE-FC01-87EI- 
20475 implemented a program to monitor prices and inventory 
levels of No. 2 heating oil during the period October 5, 1987 to May 
2, 1988. The residential and wholesale prices were collected from 
the same list of companies used in the 1986-87 heating season 
with the addition of one company for wholesale prices. Retail prices 
only were obtained from thirteen dealers. Four dealers provided 
both retail and wholesale prices. Wholesale prices only were ob- 
tained from eight sources. Thus twenty-five contacts were made 
each week or bi-weekly, according to the schedule established by 
DOE, to provide the price information from the state. Distillate 
stocks within the state were ascertained as per the required sched- 
ule from nine sources, representing the majority of stocks. In one 
case, two terminals are involved and amounts added. 


27890 (DOE/EIA—-0109(89/02)) Petroleum supply monthly, 
February 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 27 Apr 1989. 136p. Order 
Number DE89010860/JAW. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other two publications are 
the Weekly Petroleum Status Report (WPSR) and the Petroleum 
Supply Annual (PSA). Data presented in the PSM describe the sup- 
ply and disposition of petroleum products in the United States and 
major US geographic regions. The data series describe production, 
imports and exports, inter-Petroleum Administration for Defense 
(PAD) District movements, and inventories by the primary suppliers 
of petroleum products in the United States (50 States and the Dis- 
trict of Columbia). The reporting universe includes those petroleum 
sectors in “Primary Supply.” Included are: petroleum refiners, motor 
gasoline blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inventory 
holders of petroleum products and crude oil. When aggregated, the 
data reported by these sectors approximately represent the con- 
sumption of petroleum products in the United States. 


27891 (DOE/EIA-0380(89/02)) Petroleum marketing monthly, 
February 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 2 May 1989. 171p. 
Sponsored by DOE Management & Administration. Order Number 
DE89011778/JAW. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by in- 
dustry, government, private sector analysts, educational institutions, 
and consumers. Data on crude oil include the domestic first pur- 
chase price, the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor gaso- 
line, distillates, residuals, aviation fuels, kerosene, and propane are 
presented. 12 figs., 53 tabs. 


0209 Environmental Aspects 
Refer also to citation(s) 29416, 29417, 29554 


27892 (PB-89-158851/XAB) Sea otter oil-spill mitigation 
study. Davis, R.W.; Thomas, J.; Williams, T.M.; Kastelein, R.; Cor- 
nell, L. Hubbs Marine Research Inst., San Diego, CA (USA). May 
1986. 245p. (OCS/MMS—86/0009). Available from NTIS, PC 
A11/MF A01. 

The objective of the study was to analyze the effectiveness of ex- 
isting capture, transport, cleaning, and rehabilitation methods and 
develop new methods to reduce the impact of an accidental oil spill 
to California sea otters, resulting from the present conditions or from 
future Outer Continental Shelf (OCS) oil and gas development in 
State or Federal waters. In addition, the study investigated whether 
or not a systematic difference in thermal conductivity existed be- 
tween the pelts of Alaska and California Sea otters. This was done 
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to assure that conclusions drawn from the oiling experiments carried 
out at Hubbs Marine Research Institute, Tetra Tech, Inc. contributed 
to the overall study by preparing a literature review and report on 
the fate and effects of oil dispersants and chemically dispersed oil. 


27893 (PB-89-159453/XAB) COZOIL: coastal zone oil spill 
model (for microcomputers). Software. Roy, J. Minerals Manage- 
ment Service, Anchorage, AK (USA). Alaska Outer Continental 
Shelf Region. 1988. vp. Available from NTIS CP D01. 

The software is contained on 5 1/4-inch diskette, double density 
(360K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. 

COZOIL, developed and tested for use by the Department of the 
Interior Minerals Management Service, was developed as a generic, 
computer-based model for the simulation of oil spills entering the 
surf zone, impacting a shoreline, and transforming through time as 
a result of physical and chemical processes. COZOIL builds on pre- 
vious oil-spill trajectory and fates models, which typically end with 
contact at the coastline. It also includes explicit representation of as 
many known, active processes as possible, partitioning oil quantities 
among air, water surface, water column, and the substrate/ 
groundwater systems in or near the surf zone. Eight shoreline types 
with varying oil holding capacities and seven oil types encompass- 
ing a range of viscosities can be simulated. Software Description: 
The model is written in the FORTRAN 77 programming language 
for implementation on an IBM PC or compatible microcomputer 
using the MS-DOS or PC-DOS operating system. An 8087 math co- 
processor, a hard disk and 640K RAM are required. 


0230 Properties 
Refer also to citation(s) 27918 


27894 (DOE/PC/88800-8) Stable carbon isotope analysis of 
coprocessing materials: Quarterly technical progress report, 
October 1—December 31, 1988. Burke, F.P.; Winschel, R.A.; 
Lancet, M.S. Consolidation Coal Co., Library, PA (USA). Research 
and Development Dept. Mar 1989. 29p. DOE Contract AC22- 
88PC88800. Order Number DE89010851/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Consol R and D will develop and demonstrate stable carbon iso- 
tope analysis as a method to quantitatively distinguish coal-derived 
and petroleum-derived carbon in products from coal/petroleum co- 
processing. The approach taken will be to develop the method, then 
demonstrate its application on authentic continuous-unit products. 
The significance of selective isotopic fractionation will be deter- 
mined and, if necessary, corrections will be applied to account for it. 
Precision, accuracy and range of applicability will be defined. The 
value of accessory analytical techniques will also be assessed. Re- 
sults achieved this quarter include: feed and product fractions from 
hydroprocessing bench unit runs at the Kentucky Center for Applied 
Energy Research (CAER) were received, and samples from a Ken- 
tucky tar sand bitumen-only run were analyzed for carbon isotope 
ratios. Repeat carbon isotope analyses of seven samples from HRI 
Coprocessing Run 227-53 resulted in improved carbon balances for 
one run period. Athabasca ASB, Cold Lake ASB and Maya ASB 
were fractionated by distillation and solubility fractionation to deter- 
mine the homogeneity of each petroleum with respect to carbon 
isotope ratios. 9 figs., 2 tabs. 


27895 (NIPER-416) National Institute for Petroleum and En- 
ergy Research quarterly technical report, January 1—March 31, 
1989: Volume 1, Fuels research. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA). 28 Apr 1989. 26p. DOE 
Contract FC22-83FE60149. Order Number DE89011514/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Progress is reported in the following areas of fuels research: (1) 
Development of Analytical Methodology for Analysis of Heavy 
Crudes; (2) Thermochemistry and Thermophysical Properties of Or- 
ganic Nitrogen-, and Diheteroatom-containing Compounds; and (3) 
In Situ Hydrogenation. In (1), decomplexation of Ni and V com- 
plexes is being studied. Hydrodenitrogenation of indole and 
thermophysical properties of trans-decahydroquinoline and benzimi- 
dazole are being investigated in (2) and in-situ conditions of heavy 








oil reservoirs via hydrogenation, are being simulated in (3). 7 refs., 
7 figs., 6 tabs. (CBS) 


27896 Hydrocarbon group-type analyzer system. Hayes, P.C. 
Jr.; Anderson, S.D. To Secretary of the Air Force, Washington, DC. 
USA Patent 4,802,986. 7 Feb 1989. Filed date 12 Feb 1988. BO1D 
15/08. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A method is described of analysis by high performance liquid 
chromatography of a ample of hydrocarbon compounds contained 
in solution into the following three components: saturates, alky! ben- 
zenes, and polynuclear aromatics, which comprises the steps of: 
(a) introducing the sample into a first column packed with a porous 
silica type packing material having a polar amino-cyano bonded 
phase; (b) thereafter introducing into the first column an organic 
chiorine-containing eluent; (c) introducing the eluate from the first 
column into a second column packed with a tetranitrofluoroenimino 
packing material; (d) passing the eluate from the second column 
into a dielectric constant detector to detect the eluate quantitatively 
for saturates, alkyl benzenes, and polynuclear aromatics, the three 
components having been chromatographically separated by steps 
(a), (6) and (c). 


0240 Storage 
Refer also to citation(s) 27878, 27881 
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27897 _Bipropellant combustion theory and application in liq- 
uid rocket engine. Chiu, H.H. (The Univ. of Illinois, Chicago, IL 
(US)); Jiang, T.L.; Berry, G.F.; Croke, E.J. pp. 51-56 of Combustion 
fundamentals and applications. Combustion Institute, Pittsburgh, PA 
(1987). (CONF-870541-: Combustion fundamentals and applica- 
tions: spring technical meeting of the Central States Section of the 
Combustion Institute, Argonne, IL, US, May 11, 1987). 

The theory of conjugate and group combustion, termed structure 
combustion, in bipropellant is reviewed. Short range and long range 
collective interaction mechanisms are adopted as the base of the 
theory of clusters; reacting and non-reacting, and for the determina- 
tions of droplet rate processes. Dynamic explosive characteristics of 
bipropellant clusters are explained on the basis of transient excita- 
tion of various cluster interior and exterior combustion modes 
caused by the relative motion of fuel and oxidizer droplets. Applica- 
tion of the structure combustion reveals two remarkable combustion 
characteristics, i.e., N-shaped performance curve of bipropellant 
combustors and excitation of various combustion modes. The maxi- 
mum combustion efficiency of a fixed mixture ratio and a toial fuel 
flow rate occurs at the optimum selected group combustion number 
of oxidizer and fuel spray. The optimum group combustion number 
spray provides a generic method for the design of high efficiency, 
compact combustion chamber for liquid rockets. 


27898 A theoretical study of the rate constant for the addi- 
tion of atomic hydrogen to acetylene. Duchovic, R.J. (Argonne 
National Lab., Argonne, IL (US)); Wagner, A.F.; Garner, D.M.; 
Flemming, D.G. pp. 153-156 of Combustion fundamentals and 
applications. Combustion Institute, Pittsburgh, PA (1987). (CONF- 
870541-—: Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
Institute, Argonne, IL, US, May 11, 1987). 

The effort to understand the mechanism of combustion and high 
temperature pyrolysis has been and continues to be a major focus 
of both experimental and theoretical chemical kinetics. In particular, 
the study of hydrocarbon combustion reactions has played a key 
role in these efforts. It is well-known that atomic hydrogen is a 
crucial intermediate in the chemistry of all hydrocarbon flames. con- 
sequently, a thorough understanding of reactions which either 
consume of produce atomic hydrogen is critically important to the 
success of these investigations. Those chemical processes which 
involve the addition of atomic hydrogen to unsaturated hydrocar- 
bons constitute one important class of such reactions. Over the past 
forty years, a number of theoretical and experimental studies have 
investigated the addition of atomic hydrogen to both acetylene and 
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ethylene. These studies have identified a serious disagreement be- 
tween the experimental data and the theoretical interpretation of 
those data. 


03 NATURAL GAS 


0302 Geology and Exploration 
Refer also to citation(s) 27901 


27899 (SAND-—88-3284) Multiwell Experiment final report: 3. 
The coastal interval of the Mesaverde formation. Sandia Na- 
tional Labs., Albuquerque, NM (USA); CER Corp., Las Vegas, NV 
(USA). Jan 1989. 500p. DOE Contract AC04-76DP00789. Order 
Number DE89011324/JAW. Available from NTIS, PC E16/MF A01 - 
OSTI; GPO Dep. 

Includes 7 sheets of 48x reduction microfiche. 

The Department of Energy's Multiwell Experiment (MWX) is a 
field laboratory in the Piceance Basin of Colorado which has two 
overall objectives: to characterize the low permeability gas reser- 
voirs in the Mesaverde Formation and to develop technology for 
their production. Different depositional environments have created 
distinctly different reservoirs in the Mesaverde, and MWX has 
addressed each of these in turn. This report presents a comprehen 
sive summary of results from the coastal interval which lies between 
6000 ft and 6600 ft at the MWX site. The interval is a complex, up- 
per delta plain, depositional environment consisting of interbedded 
sandstone channels, and carbonaceous siltstones and mudstones. 
Separate sections of this report are background and summary site 
descriptions and operations; geology; well testing, stimulation, anal- 
ysis, and reservoir evaluation of a pair of distinct sandstones; 
supporting laboratory studies; hydraulic fracture diagnostics; and a 
bibliography. Additional detailed data, results, analyses, and data 
file references are given on microfiche in several appendices. Over- 
all, the results show that the coastal contains very low permeability 
reservoirs of limited extent and productivity. Nevertheless, the re- 
sults provide additional insight into the geology and gas production 
from Mesaverde reservoirs. 131 refs., 217 figs., 41 tabs. 


27900 (SAND-89-0710) Core analysis in a low permeability 
sandstone reservoir: Results from the Multiwell Experiment. 
Sattler, A.R. Sandia National Labs., Albuquerque, NM (USA). Apr 
1989. 66p. DOE Contract AC04-76DP00789. Order Number 
DE89011320/JAW. Available from NTIS, PC AO4/MF A0O1 - OSTI; 
GPO Dep. 

Over 4100 ft (1100 ft oriented) of Mesaverde core was taken dur- 
ing the drilling of the three Multiweil Experiment (MWX) wells, for 
study in a comprehensive core analysis program. This core tra- 
versed five separate depositional environments (shoreline/marine, 
coastal, paludal, fluvial, and paralic), and almost every major sand 
in the Mesaverde at the site was sampled. This paper summarizes 
MWX core analysis and describes the petrophysical properties at 
the MWX site; reservoir parameters, including permeabilities of nat- 
urally fractured core; and mechanical rock properties including 
stress-related measurements. Some correlations are made between 
reservoir properties and mineralogy/petrology data. Comparisons 
are made between the properties of lenticular and blanket sand- 
stone morphologies existing at the site. This paper provides an 
overview of a complete core analysis in a low-permeability sand- 
stone reservoir. 66 refs., 17 figs. , 9 tabs. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 27885 


27901 Differences in fracture characteristics and related pro- 
duction. Lorenz, J.C. (Sandia National Labs. (US)); Finley, S.J. 
SPE (Society of Petroleum Engineers) Formation Evaluation (USA), 
4(1): 11-16 (Mar 1989). 

Reservoirs in the Mesaverde formation in the Piceance Creek 
basin, northwestern Colorado, consist of naturally fractured, low- 
permeability sandstones. Permeability along the natural fractures is 
the primary mechanism of gas production. However, the character- 
istics of the natural fractures change within the formation at 


boundaries roughly coincident with changes in depositional environ- 
ment, as seen in 4,200 ft [1280 m] of core from the U.S. DOE’s 
Multiwell Experiment (MWX) wells. Depositional environment 
controlled the characteristics of the matrix rock and reservoir het- 
erogeneity as well as the fracture permeability system. Therefore, 
natural gas production rates from the different zones in the forma- 
tion can be correlated with the natural fracture characteristics from 
that zone. The fracture systems consist of unidirectional regional 
fractures that provide highly anisotropic reservoir permeability 
trends. Locally, secondary fractures were superimposed on the re- 
gional system, and higher production rates resulted. Production 
rates are low elsewhere, and little well-to-well communication 
across the fracture trend occurs. Moreover, stimulations of these 
reservoirs have often been unsuccessful because the hydraulic frac- 
tures propagate parallel to the natural fractures. 


0306 Marketing and Economics 


27902 (GRI-9012491) The long-term trends in US gas sup- 
ply and prices: The 1988 GRI baseline projection of US energy 
supply and demand to 2010: Gas Research Insights. Woods, 
T.J. Gas Research Inst., Chicago, IL (USA). Dec 1988. 68p. Avail- 
able from OSTI - Gas Research Institute, 8600 West Bryn Mawr 
Avenue, Chicago, IL 60631. 

This report summarizes the gas supply outlook in the 1988 GRI 
Baseline Projection of US Energy Supply and Demand, which has 
been adopted as a major input to the planning cycle leading to the 
development of Gas Research Institute’s (GRI) 1990 research and 
development program. The baseline projection presents the GRI 
planning outlook for the economic and the energy supply and 
demand situation to the year 2010. The 1988 projection was devel- 
oped independently by GRI using publicly available data and a 
framework of commercially available models that GRI has modified 
over several years. It is not derived from the views of GRI member 
companies. The 1988 GRI Baseline Projection indicates that US gas 
consumption grows steadily throughout the projection period, reach- 
ing almost 20 quads by 2010. The principal sources of this growth 
are increased gas consumption in the commercial and electric utility 
sectors. Therefore, gas industry supply planning should be aimed at 
providing a steady growth in US gas supplies at competitive prices 
over the next 25 years. This steady growth in US gas supplies will 
come about principally because of increased US gas production 
using advanced technologies of the type GRI is developing and in- 
creased gas imports. US gas production will decline from 93 percent 
of US gas supply in 1987 to 85 percent in 2010. The import share 
will grown from 6 percent to 13 percent over the same period. Sup- 
plemental gas sources will provide the remaining, modest levels of 
US gas supply. While the average real gas acquisition price grows 
steadily through the projection period from its 1987 level, gas re- 
mains competitively priced with other fuels. 7 refs., 7 figs., 28 tabs. 


27903 (NEB-88-8806) Long term licence and orders. 
National Energy Board, Ottawa, Ontario (Canada). 1988. 4p. (CE— 
02050). Available from Ontario Energy Board, 14 Carlton St., 9th 
Floor, Toronto, ON, Canada M5B 1J2; $N/C. 

Statistical data are presented monthly for exports and imports of 
Canadian propane, ethane, ethylene, and butane. Information is 
given on exporting or importing company, license number, period 
covered by license, authorized volume, and quantity and revenue of 
import or export. 4 tabs. 


0308 Environmental Aspects 


27904 (NILU/OR-5/88) Gas fired power plant in Orkanger. 
Evaluation of air pollution. Sivertsen, B. Norsk Inst. for Luftforskn- 
ing, Lillestroem (Norway). Jan 1988. 49p. (in Norwegian). Order 
Number DE89766871/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

A.R. Reinertsen advisory engineering firm has asked the Norwe- 
gian Institute for Air Research (NILU) to evaluate air pollution from 
a planned gas fueled heat power plant in Orkanger. The investiga- 
tion is carried out in a short time, and is based on excisting data on 
discharges, meteorology and air/precipitation quality. It has been 
impossible to investigate in great detail, and a program for further 
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investigations is proposed in order to form a basis for a final conce- 
quence analysis on air discharges. The conclusion suggests that 
short-interval high NO2 concentrations may occur within a few kilo- 
meters from the power plant due to special topographical and 
meteorological conditions. This should be studied closer. The effect 
of the nitrate increase is likely to be small. Final model calculations 
are not carried out. In the Trondheim area there is likely to be slight 
increase in NO, concentrations in areas where the NO» level al- 
ready is relatively high due to automobile traffic. 14 drawings, 11 
tabs. 






0309 Artificial Stimulation 


Refer also to citation(s) 27899 


27905 (PB—89-161392/XAB) Development and evaluation of 
technology for methane production from a deep coal seam in 
the Piceance Basin. Final report, April 15, 1983-December 31, 
1987. Jeu, S.J.; Logan, T.L.; Decker, A.D.; Counsil, J. Resource 
Enterprises, Inc., Salt Lake City, UT (USA). Sep 1988. 76p. Avail- 
able from NTIS, PC AOS/MF A01. 

See also PB—87-121034. 

Deeply buried coals in the Piceance Basin contain more than 
one-fourth of the in-place coalbed methane resource of the United 
States. The Gas Research Institute (GRI) developed the Deep Coal 
Seam Project, a field oriented research and development project. 
The project objectives are to develop, improve, evaluate and com- 
municate the technology required to commercially produce gas from 
deeply buried coal seams. The project has conducted research at 
two sites in the Piceance Basin. At the first project site, the Red 
Mountain Unit, considerable insight was gained regarding drilling, 
reservoir testing, core analysis, logging and stimulation of low per- 
meability coal reservoirs. However, reservoir testing at the site 
indicated that the coal reservoir did not have sufficient permeability 
to achieve commercial rates. Production testing at the second 
project site, East Divide Creek Unit, indicated adequate permeability 
and overpressured conditions. Reservoir modeling suggests that 
this area could produce at commercial rates, however, it was not 
possible to fully quantify the productive potential of this area due to 
the lack of coal core information. 


0320 Transport, Pipelines, and Handling 


27906 (AD-A-203696/0/XAB) Unfrozen water contents of 
undisturbed and remolded Alaskan silt as determined by nu- 
clear magnetic resonance. Tice, A.R.; Black, P.B.; Berg, R.L. 
Army Cold Regions Research and Engineering Lab., Hanover, NH 
(USA). Nov 1988. 23p. (CRREL-88-19). Available from NTIS, PC 
A03/MF A01. 

Unfrozen water content as a function of temperature was mea- 
sured in the laboratory using nuclear magnetic resonance (NMR) for 
16 undisturbed frozen cores acquired from the Northwest Alaska 
Pipeline Company Chilled Gas Test Facility. The cores were then 
remolded and brought to their original densities and water contents, 
and unfrozen water content as a function of temperature was again 
measured over three warming and cooling cycles. It was found that 
differences in unfrozen water contents between the undisturbed 
warming and cooling curves depended upon relative degree of satu- 
ration and its effect on soil structure. Only slight changes occurred 
during the three warming curves of the remolded soil, indicating mi- 
nor freezing and thawing consequences on the soil structure. 


27907 (AGA-9011368) Nonconventional means for monitor- 
ing pipelines in areas of subsidence or soil movement. Kiefner, 
J.F.; Olson, R.J.; Gideon, D.N. Battelle Columbus Div., OH (USA). 
Jun 1988. 70p. (NG—18/166). Available from American Gas Assoc., 
1515 Wilson RD, Arlington, VA 22209. 

As part of a broad program on pipeline monitoring being carried 
out by the Pipeline Research Committee of the American Gas As- 
sociation, this study of nonconventional monitoring methods was 
undertaken by Battelle. Two companion studies “Guidelines for 
Pipeline Strain Monitoring by Conventional Means” (Ref. 1) and “A 
Proposed Model for the Intervention Decision Making process in 
Pipeline Movement Situations” (Ref. 2) have already been com- 
pleted, and an effort to determine appropriate failure criteria for 









pipelines in areas of soil instability is currently underway. The objec- 
tive of this study is to describe methods of pipeline monitoring 
which are, for the most part, still in the conceptual and/or develop- 
ment phases. It is very likely that the techniques described herein 
will require extensive validation efforts and significant financial sup- 
port before they will become reliable tools for routine use. 28 refs. 


0340 Combustion 
Refer also to citation(s) 28968 





27908 (PB—89-161384/XAB) Radiation enhancement of natu- 
ral gas flames using plasmas. Phase 2. Annual report, October 
1987-October 1988. Hilliard, J.C. Combustion and Fuel Research, 
Inc., Ann Arbor, MI (USA). Dec 1988. 52p. Available from NTIS, PC 
AO4/MF A01. 

See also PB—89-151872. 

Following successful demonstration of the concept of plasma- 
generated particle enhancement of luminous radiant output of a 
natural gas flame, the report describes the first twelve months of 
work in the scale-up of this concept towards a practically useful de- 
vice. A Fulton steam-generating boiler, rated at 20HP, was installed 
at CFR and is fully instrumented and interfaced with a computer 
data-acquisition system. The boiler was coupled to a unit heater 
rated at 710,000 Btu/hr (2psi, 60 F); using this system, long-term, 
steady-state operation can quantify the thermodynamic, economic 
and emission ramifications of a PPGD (Plasma Particle Generating 
Device) retrofit, as well as demonstrate the amenability of the con- 
cept to industrial utilization. Phase | was limited to a natural gas 
firing rate of 110,000 Btu/hr; Phase II will increase the firing rate 
from 400,000 Btu/hr, initially, then up to 850,000 Btu/hr. 


27909 (PB—89-161400/XAB) Synthesis and properties of a 
novel catalyst for the combustion of methane. Annual report, 
July 1987-September 1988. Hicks, R.F.; Young, M.L. California 
Univ., Los Angeles, CA (USA). Dept. of Chemical Engineering. Oct 
1988. 54p. Available from NTIS, PC A04/MF A01. 

See also PB—88-112776. 

The objective of this research, funded by the Physicai Sciences 
Department of the Gas Research Institute, was to develop criteria 
for the design of precious-metal catalysts for the complete oxidation 
of methane. It was found that palladium on high-surface-area 
gamma alumina is stable in oxidizing environments up to 700 C. 
Platinum, on the other hand, will agglomerate and volatilize at tem- 
peratures in excess of 500 C. The activity of the catalyst for 
methane oxidation depends both on the composition and structure 
of the metal crystallites. Palladium is 15 to 60 times more active 
than platinum. For a given metal, the turnover rates can vary by 
more than one hundred. Crystallites exposing smooth planes ap- 
pear to be much more active than those exposing low coordination 
sites, such as step, edge, corner and defect atoms. The very high- 
est turnover rates for methane oxidation are obtained on large, 
smooth crystallites of palladium on alumina. 


04 OIL SHALES AND TAR SANDS 


0402 Site Geology and Hydrology 


27910 Geology of the Gladys McCall geopressured- 
geothermal prospect, Cameron Parish, Louisiana. John, C.J. 
(Louisiana Geological Survey, Louisiana State Univ., Baton Rouge, 
LA (US)). Journal of Energy Resources Technology (USA), 110(4): 
255-261 (Dec 1988). 

The Gladys McCall prospect lies at the western edge of the 
Rockefeller Wildlife Refuge about 88 km (55 mi) southeast of Lake 
Charles in Cameron Parish, Louisiana. The test well is 4825 m 
(15,831 ft) deep and was drilled in 1981 under the U.S. Department 
of Energy geopressured-geothermal research program. The well 
was shut in at the end of October 1987 after it had produced over 
27 million barrels of brine and 676 MMscf gas, without any signifi- 
cant pressure decline. The stratigraphic section seen in this test 
well consists of alternating sandstones and shales with about 350 m 
(1150 ft) of net sand between 4393 m (14,412 ft) and 4974 m 
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(16,320 ft). The producing reservoir is bounded on the north and 
south by faults. The east-west dimension is poorly defined due to 
lack of deep well control. Eleven prospective production zones have 
been identified. The pressure maintenance and the continuous high 
brine yield from the reservoir may be due to laterally overlapping 
and connected sandstones, communication between overlying and/ 
or underlying reservoirs, growth faults acting as passageways for 
brine, shale dewatering, or possible communication of zones behind 
the casing. 


0403 Drilling, Fracturing, and Mining 


27911 (SAND-88-3428C) Application of computer blast 
modeling to oil shale mining. Hommert, P.J.; Preece, D.S.; 
Thorne, B.J. Sandia National Labs., Albuquerque, NM (USA). 1989. 
23p. DOE Contract AC04-76DP00789. (CONF-8904193—1: 22. an- 
nual oil shale symposium, Golden, CO, US, April 19, 1989). Order 
Number DE89010796/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

In this study, we explore how computer codes can be used to 
model the blasting geometry encountered in room and pillar mining 
operations. A typical round in an underground might involve as 
many as 20-30 individual blastwells with hundreds of milliseconds of 
delay between the first and last detonation. While the ultimate goal 
of the model development effort is to be able to completely treat a 
blast as complex as this, it is currently beyond the capabilities of 
the models. However, if the geometry is simplified by reducing the 
number of blastwells down to a basic unit of four, the ability of the 
models to lend insight into blasting can still be demonstrated. The 
basic four-hole geometry selected for simulation looks at the V- 
holes typically used to initiate a round at the center of the face. A 
series of calculations examining this geometry are discussed. The 
simulations examine the effect of varying the angle of the V-hole 
from 0° (no angle) to 15° and 30° relative to the normal of the 
face. The simulation of the angled holes takes advantage of the ca- 
pability, developed in the past year, to do fully three dimensional 
fracturing calculations. 9 refs., 13 figs., 2 tabs. 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 27920, 28528, 28529 


27912 (ACR/OSTF-8712) Alternatives for processing Cana- 
dian heavy oil. Alberta Chamber of Resources, Edmonton, AB 
(Canada). Oil Sands Task Force. 1987. 30p. (MICROLOG-88- 
06008). Available from Alberta Chamber of Resources, 10235 - 101 
St., Ste. 1410, Edmonton, AB, Canada T5J 3G1; $N/C; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The concept of a regional upgrader has been proposed as a 
means of promoting oil sands development in Alberta. To date, 
small scale production of bitumen has been sold without upgrading; 
but soon the bitumen market will be saturated and the production of 
Alberta's heavy hydrocarbons will be constrained by the lack of 
upgrading facilities. The emphasis is on the need for upgrading ca- 
pacity in the region to avoid this constraint. The concept could 
provide an upgrading service for a number of these small produc- 
ers. The studies to date have produced competitive social supply 
costs for bitumen produced by the satellite production facilities and 
processed at a regional upgrader. There are other alternatives, 
however, to a grass roots upgrader for processing Alberta's heavy 
hydrocarbons. This paper reviews these options including upgrading 
capacity additions to the existing oil sands plants and refineries. 
The review points out the synergism that may exist in establishing 
additional capacities at these plants. Further, it shows that the op- 
tion of partial upgrading in various producing fields and then 
hydrotreating at a central plant is encouraging. However, the deter- 
mination of true economics for these alternatives require site 
specific evaluations. 7 refs., 1 tab. 


27913 (DOE/MC/11076-2659) Asphalt Ridge Tar Sand Re- 
covery using the ROPE process: Topical report. Cha, C.Y.; 
Fahy, L.J.; Guffey, F.D. USDOE Morgantown Energy Technology 


Center, WV (USA). Sep 1988. 27p. DOE Contract FC21- 
86MC11076. Order Number DE89000934/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Western research Institute (WRI) is developing the Recycle Oil 
Pyrolysis and Extraction (ROP) process. Results to data indicate 
this process will assist existing surface and in situ recovery process 
economics by producing a diluent to decrease the pour point of pro- 
duced bitumen for pipeline transportation and by producing a 
solvent for solvent extraction processes. The ROPE process also 
produces feedstocks from tar sand for the production of unleaded 
gasoline and advanced aviation turbine fuel. The main objectives of 
this research were to determine the operability and efficiency of the 
ROPE process at steady-state conditions and to confirm previous 
experimental results by conducting tests in the 2-inch process de- 
velopment unit (PDU) and the 6-inch bench scale unit (BSU). A 48- 
hour test was performed in the 2-inch PDU using Asphalt Ridge tar 
sand and product oil produced from the 6-inch BSU in an earlier 
shakedown test. The test was designed to produce oil at steady- 
state conditions. A similar, five-day test was also conducted in the 
6-inch BSU to measure the operating time required to reach steady- 
state conditions with respect to product compositions. 1 ref., 6 figs., 
9 tabs. 


27914 A high liquid yield process for retorting various or- 
ganic materials including oil shale. Coburn, T.T. To Dept. of 
Energy. USA Patent Application 7-224,414. 26 Jul 1988. 25p. DOE 
Contract W-7405-ENG-48. Order Number DE89011445/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This invention is a continuous retorting process for various high 
molecular weight organic materials, including oil shale, that yields 
an enhanced output of liquid product. The organic material, mineral 
matter, and an acidic catalyst, that appreciably adsorbs alkenes on 
surface sites at prescribed temperatures, are mixed and introduced 
into a pyrolyzer. A circulating stream of olefin enriched pyrolysis gas 
is continuously swept through the organic material and catalyst, 
whereupon, as the result of pyrolysis, the enhanced liquid product 
output is provided. Mixed spent organic material, mineral matter, 
and cool catalyst are continuously withdrawn from the pyrolyzer. 
Combustion of the spent organic material and mineral matter serves 
to reheat the catalyst. Olefin depleted pyrolysis gas, from the py- 
rolyzer, is enriched in olefins and recycled into the pyrolyzer. The 
reheated acidic catalyst is separated from the mineral matter and 
again mixed with fresh organic material, to maintain the continu- 
ously cyclic process. 2 figs. 


27915 (UCRL-100766) Oil shale loss from a laboratory 
fluidized bed. Taylor, R.W.; Beavers, P.L. Lawrence Livermore Na- 
tional Lab., CA (USA). Mar 1989. 11p. Sponsored by DOE Fossil 
Energy. DOE Contract W-7405-ENG-48. (CONF-8904193-2: 22. 
annual oil shale symposium, Golden, CO, US, 19-20 Apr 1989). Or- 
der Number DE89010246/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The rate of loss of dust from a laboratory scale fluidized bed of 
Green River oil shale has been measured. The rate of loss of dust 
from raw shale in the bed was approximately 1%/min for the first 
few minutes, and then decreased. The loss rate for retorted or burnt 
shale was 5 to 10 times higher. The rate for retorted and burned 
shale were nearly the same. The time required for a 10 wt% loss of 
mass was approximately 3 min for processed shale and 1 hour for 
raw shale. Particles left in the bed during fluidization lost sharp cor- 
ners, but kept the original elongation. Dust lost by the bed has a 
very wide range of sizes, and demonstrated a strong bimodal distri- 
bution of sizes. The bimodal distribution of particles is interpreted as 
resulting from two mechanisms of dust generation: fracture and 
wear. Fracture of large particles sometimes produced fragments 
which were small enough to be blown out of the bed. These frag- 
ments were much larger than the individual mineral grains in the 
shale. The fracture mechanism was dominant in the case of raw 
shale. Dust in the smaller particle-size range was generated by 
wear. Wear was the dominant mechanisms in the case of burned 
shale, whereas, for retorted shale, nearly equal amounts of dust 
were generated by each mechanism. 13 refs., 8 figs., 6 tabs. 


27916 (UCRL—-101002) Isothermal pyrolysis and combus- 
tion of oil shale in steam. Coburn, T.T.; Taylor, R.W.; Morris, C.J. 





ERA Vol. 14, No. 14 19 





04 OIL SHALES AND TAR SANDS 
0404 Oil Production, Recovery, and Refining 





Lawrence Livermore National Lab., CA (USA). Apr 1989. 9p. Spon- 
sored by DOE Fossil Energy. DOE Contract W-7405-ENG-48. 
(CONF-8904193-3: 22. annual oil shale symposium, Golden, CO, 
US, 19-20 Apr 1989). Order Number DE89011894/JAW. Available 
from NTIS, PC A03/MF AO1 - OSTI; GPO Dep. 

In a solid-recycle retort, the burnt shale that serves as a heat car- 
rier promotes coke formation. Steam inhibits coking reactions and 
has long been used for this purpose in hydrocarbon crackers. As 
part of a search for practical methods to minimize oil loss due to 
coking, we studied steam-moderated flash pyrolysis of Green river 
and Devonian oil shales. Volatile hydrocarbon production from a 
laboratory fluidized bed was monitored by using a high-temperature 
method that largely eliminated extraneous effects due to adsorption/ 
desorption of oil vapors. Kinetics of oil shale flash pyrolysis in steam 
and in argon were comparable. The effects of steam on fluidize-bed 
experiments was compared with the effect on moving-bed, solid- 
recycle (pilot-scale) experiments and on temperature-programmed 
batch pyrolyses. Deuterium-exchange, carried out in the pilot retort, 
demonstrated the reactivity of hydrocarbons C-H bonds with high- 
temperature D2O. We also investigated the effect of steam on spent 
shale combustion. 28 refs., 7 figs., 5 tabs. 


27917 Results of mathematical modeling of an oil shale re- 
tort having a fluidized-bed pyrolyzer and a lift-pipe combustor. 
Camp, D.W. (Lawrence Livermore National Laboratory, CA (USA)); 
Braun, R.L.; Diaz, J.C. Fue/ Processing Technology (Netherlands), 
21(2): 135-163 (Feb 1989). 

A commercial-size, hot-solids recycle retorting process, consisting 
of a staged fluidized-bed pyrolyzer and a lift-pipe combustor, was 
simulated using a previously developed mathematical model. The 
focus of this work at Lawrence Livermore National Laboratory 
(LLNL) is to show the effects of varying key process parameters. A 
design study shows the effects of certain design variables (such as 
pyrolyzer temperature, combustor pressure, etc.) on items that 
would affect the capital or operating costs of the plant (such as re- 
actor sizes, utility requirements, yield, etc.). An operation study, in 
which the reactor dimensions were fixed, shows how the plant 
would respond to changes imposed on it. An evaluation was made 
of the plant’s sensitivity to some unavoidable changes and to the ef- 
fectiveness of several strategies for controlling process conditions. 
Tabulated and graphical results from 22 individual parameter stud- 
ies are presented. Conclusions drawn from these results include the 
following. Costs can be shifted from the combustor side of the pro- 
cess to the pyrolyzer side by decreasing pyrolysis temperature and/ 
or increasing recycle ratio. Higher combustor pressure or oxyger/air 
enrichment would reduce the number and height of lift-pipes at the 
expense of large blower capacity or oxygen costs. Very large 
changes in shaie grade or rate would not significantly upset plant op- 
eration. Plant operation would be extremely sensitive to the fraction 
of fines in the raw shale unless the fines are pyrolyzed completely 
before being fed to the combustor. Ranked from best to worst, the 
control options considered are: manipulation of the solids recycle 
ratio, oxygen/air fraction, lift-pipe pressure, raw-shale preheat tem- 
perature, and extent of fines pyrolysis. 13 refs., 8 figs., 4 tabs. 


27918 Characteristics of pyrobitumen and oil obtained from 
Green River oil shale pyrolysis. Chong, S.L. (Western Research 
Institute, University Station, Laramie, WY (US)); Miknis, F.P.; 
Turner, T.F.; Wu, R.-Y. Fuel Science and Technology International 
(USA), 7(4): 347-376 (1989). 

Pyrobitumens and oils generated from the isothermal pyrolysis of 
Green River oil shale at 400°, 425°, and 440°C for different times 
were characterized. Elemental contents, average molecular weights, 
and hydrocarbon contents were determined for the pyrobitumens 
and oils. The pyrobitumens, a major initial pyrolysis product, had an 
average molecular weight exceeding 1200 and contained about 
85% polars. The atomic hydrogen-to-carbon ratio, nitrogen content, 
and average molecular weight of the pyrobitumens changed with 
pyrolysis temperatures and times. The variable composition of the 
pyrobitumens suggests that pyrobitumen should not be considered 
as a single intermediate for kerogen decomposition. In contrast, oils 
contained 60% hydrocarbons and had a constant atomic hydrogen- 
to-carbon ratio and average molecular weight of about 250. 
However, the nitrogen content of the oils increased with increasing 


reaction time. The ratios of normal heptadecane/pristane and nor- 
mal octadecane/phytane, and odd-even predominance of oils were 
sensitive to pyrolysis temperatures and times. The rate constants, 
frequency factors, and activation energies of the formations of the 
total hydrocarbons, aliphatic hydrocarbons, and aromatic hydrocar- 
bons of the oils were calculated. 


0405 Properties and Composition 
Refer also to citation(s) 27910, 27918 


27919 (DOE/MC/11076-2676) Characterization of DOE refer- 
ence oil shaie: Tipton member, Green River formation oil shale 
from Wyoming. Miknis, F.P. Western Research Inst., Laramie, WY 
(USA). Aug 1988. 31p. DOE Contract FC21-86MC11076. Order 
Number DE89000958/JAW. Available from NTIS, PC A03/MF A014 - 
OSTI; GPO Dep. 

Measurements have been made of the chemical and physical 
properties of a Tipton Member Green River Formation oil shale from 
Wyoming. This shale has been designated as a western reference 
shale by the Department of Energy. Material balance Fischer as- 
says, carbon aromaticities, thermal properties, and bulk mineralogic 
properties have been determined for the oil shale. Kerogen concen- 
trates were also prepared. Most of the measured properties of the 
Tipton shale are comparable to results from previous studies of sim- 
ilar shales. 22 refs., 4 figs., 12 tabs. 


27920 (DOE/MC/1 1076-2681) Western Research Institute: 
Annual technical progress report, October 1987—September 
1988. Western Research Inst., Laramie, WY (USA). Dec 1988. 
231p. Sponsored by DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE89000951/JAW. Available from 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 

This report describes the technical progress made by the Western 
Research Institute of the University of Wyoming Research Institute 
of the University of Wyoming Research Corporation on work per- 
formed for the period October 1, 1987 through September 30, 1988. 
This research involves five resource areas: oil shale, tar sand, un- 
derground coal gasification, advanced process technology, and 
advanced fuels research. Under the terms of the cooperative agree- 
ment, an annual project plan has been approved by DOE. The work 
reported herein reflects the implementation of the research in the 
plan and follows the structure used therein. 49 refs., 32 figs., 87 
tabs. 


0409 Waste Research and Management 
Refer also to citation(s) 27920 


0410 Environmental Aspects 
Refer also to citation(s) 27838, 27920 


05 NUCLEAR FUELS 


27921 (BARC—1436) Fuel Chemistry Division: progress re- 
port for 1985. Bhabha Atomic Research Centre, Bombay (india). 
1988. 274p. Order Number DE89613217/JAW. Available from NTIS 
(US Sales Only), PC A12/MF A01 - OSTI; INIS. 

Fuel Chemistry Division was formed in May 1985 to give a larger 
emphasis on the research and development in chemistry of the nu- 
clear fuel cycle. The areas of research in Fuel Chemistry Division 
are fuel development and its chemical quality control, understanding 
of the fuel behaviour and post irradiation examinations, chemistry of 
reprocessing and waste management processes as also the basic 
aspects of actinide and relevant fission product elements. This re- 
port summarises the work by the staff of the Division during 1985 
and also some work from the previous periods which was not re- 
ported in the progress reports of the Radiochemistry Division. The 
work related to the FBTR fuel was one of the highlights during this 
period. In the area of process chemistry useful work has been car- 
ried out for processing of plutonium bearing solutions. In the area of 
mass spectrometry, the determination of trace constituents by spark 
source mass spectrometry has been a major area of research. 
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Significant progress has also been made in the use of alpha spec- 
tromet ry techniques for the determination of plutonium in dissolver 
solution and other samples. The technology of plutonium utilisation 
is quite complex and the Division would continue to look into the 
chemical aspects of this technology and provide the necessary 
base for future developments in this area. 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 28141, 28964 


0504 Feed Processing 
Refer also to citation(s) 28964 


27922 (ENEA-RT-COMB—88-9) Sara. A simulation computer 
code for NRTMA performance study at EUREX pilot reprocess- 
ing plant. Aparo, M.; Dionisi, M.; Vicini, C.; Zeppa, P.; Frazzoli, 
F.V.; Remetti, R.; Portale, C. ENEA, Rome (Italy). 1989. 36p. Order 
Number DE89613220/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Nuclear Material Accountability, supported by Containment and 
Surveillance measures, is a foundamenta! means for an effective In- 
ternational Safeguard implemention in nuclear plants. Accountability 
is based on the verification that difference between a material quan- 
tity entering a given material balance and the quantity leaving that 
area in a given period of time, correspond and the amount of mate- 
rial actually present at the moment of the inspection. In the recent 
years International Safeguards appealing to the needs of timeliness 
in detecting diversion and concealing activities, devoted ReD efforts 
on a new Dynamic Accountability procedures (NRTMA) with particu- 
lar concern with reprocessing plants. The present paper, which is 
the result of a research activity carried out in the frame of the Italian 
Support Programme to IAEA for Safeguards implementation, deals 
with a feasibility study of a NRTMA system to be applied to the 
EUREX pilot reprocessing plant. Such a feasibility study was per- 
formed by developing a computer program based on simulated 
plant generated data. 


27923 (INIS-BR-1479) Effect of some column flotation pa- 
rameters on the fine concentration of phosphate from Itataia, 
Brazil. Reis Junior, J.B. Minas Gerais Univ., Belo Horizonte (Brazil). 
Escola de Engenharia. 1987. 186p. (in Portuguese). Order Number 
DE89613221/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

The present investigation aims, at a higher detail level, to identify, 
from systematic studies, the most important variables of the column 
flotation and also to check continuous flotation circuits ntegrating 
columns and mechanical cells to process the -10um + 3um fraction 
from the lItataia ore. The results obtained with the use of only one 
column as the rougher stage of direct flotation demonstrated a good 
selectivity, leading to P2Os5 and R2O3 (Fe2O3 + AlgO3) grade of 
24.2 % and 2.79 %, respectively, with p2Os recovery of 68.5 %. 
The results of this investigation indicate that the combination of the 
column concentrate with that of the conventional flotation circuit 
increases the overall recovery of PpOs an U3O0¢ in 5%, in the physi- 
cal concentration, without impairing the utilization of the final 
concentrate. 


27924 (INIS-BR-1493) Uranium tetrafluoride production via 
dioxide by wet process. Aquino, A.R. de. Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, SP (Brazil). 1988. 93p. (in 
Portuguese). Order Number DE89613222/JAW. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

The study for the wet way obtention of uranium tetrafluoride by 
the reaction of hydrofluoric acid and powder uranium dioxide, is pre- 
sented. From the results obtained at laboratory scale a pilot plant 
was planned and erected. It is presently in operation for experimen- 
tal data aquisition. Time of reaction, temperature, excess of 
reagents and the hydrofluoric acid /uranium dioxide ratio were the 
main parameters studied to obtain a product with the following char- 
acteristics: - density greater than 1 g/cm°, conversion rate greater 
than 96%, and water content equal to 0,2% that allows its applica- 
tion to heaxafluoride convertion or to magnesiothermic process. 


27925 (NUCLEBRAS-CDTN-604) Recovery of fluoride ion 
selective electrode. Monteiro, R.P.G. Centro de Desenvolvimento 
da Tecnologia Nuclear, Belo Horizonte, MG (Brazil). 1988. 13p. (in 
Portuguese). Order Number DE89613224/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A recovery procedure of fluoride ion selective electrode based 
upon the body radiography of inactive electrode and introduction of 
suitable internal regeneration solution, is developed. The recovered 
electrode was tested in standard solutions of fluoride ions (10 sup5) 
to 10-™ showing as good performance as the new one. The fluor 
determination by potentiometric measurements with selective elec- 
trode is used in nuclear fuel cycle for quality control of thorium and 
uranium mixed oxide pellets and pellets of uranium dioxides. 


0505 Uranium Enrichment 


27926 (K/ITP—269/P2) Fundamentals of uranium enrich- 
ment: Part 2, Methods: Gaseous diffusion and gas centrifuge: 
Nuclear fuel cycle training course. Oak Ridge National Lab., TN 
(USA). May 1989. 235p. Sponsored by DOE Nuclear Energy. DOE 
Contract ACO05-840T21400. Order Number DE89011789/JAW. 
Available from NTIS, PC AO8&/MF A01 - OSTI; GPO Dep. 

This 5-day training course (i.e., 18 classroom hours and additional 
hours of out-of-class preparation) on uranium isotope separation has 
been developed as part of Martin Marietta Energy Systems, Inc., 
support to the Nuclear Plant Program (NPP). Its purpose is to intro- 
duce theoretical and practical aspects of uranium isotope separation 
with emphasis on methods for cascade analysis; current and histori- 
cal isotope separation processes are included. An improved mutual 
appreciation for techniques of data analysis will benefit the mission 
of the NPP. Training course objectives are (1) to provide and to il- 
lustrate the use of mathematical tools for cascade analysis, (2) to 
provide details of gaseous diffusion and centrifuge methods, and (3) 
to review worldwide processes for uranium isotope separation. 


0507 Fuels Production and Properties 
Refer also to citation(s) 28315, 28396, 29157, 29359 


27927 = Structure of some tris(methylcyclopentadienyl) ura- 
nium(IIl) coordination complexes. Zalkin, A. (Lawrence Berkeley 
Lab., Berkeley, CA (US)); Brennan, J. v.v of Proceedings of the 
American Crystallographic Association. American Crystallographic 
Association, New York, NY (1986). (CONF-850877-: American 
Crystallographic Association meeting, Stanford, CA, US, 18-23 Aug 
1985). 

Tris(methyicyclopentadienyl)uranium(lil) (CH3CsH4)3U, forms co- 
ordination complexes with N(CH2CHz2)3C (I), OP(CgHs)z3 (Il), SCaHs 
(Ill) and P(CH3)3 (IV), and their structures were determined by sin- 
gle crystal X-ray crystallography. In each structure the uranium 
atom is x bonded to three cyclopentadienyl rings and coordinated 
to one atom of the ligand. The distance of the U to cyicopentadiene 
planes ranges from 2.52 to 2.57 A, the average U-C distance is 
2.81 + 0.05 A, and the U-N, U-O, U-P and U-S distances are 
2.764(4), 2.389(6), 2.972(6) and 2.987(1) A respectively. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 28119, 28396, 28951 


27928 (CEA-CONF-9710) Examples of CEA managements 
of spent fuels from a prototype power reactor (PHENIX) and 
from commercial power reactors after post irradiation examina- 
tions. Guay, P. CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI). 1988. 18p. 
(CONF-8811204—: IAEA Technical committee on management of 
spent fuel from research reactors, prototype power reactors and 
commercial power reactors after post irradiation examination, Vi- 
enne, AU, 28 Nov - 1 dec 1988). Order Number DE89770501/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

CEA gained a good experience in the management of spent fuels 
from its research or power prototype reactors and of the fuel sam- 
ples for post irradiation examinations. The solution for these 
products is the reprocessing. The delay to apply that solution is 





ERA Vol. 14, No. 14 21 









05 NUCLEAR FUELS 
0508 Spent Fuels Reprocessing 








bound to the disponibility of the reprocessing facilities, and in sev- 
eral cases induce a delayed reprocessing. Only particular and 
limited fuels are planned to be sent in a definitive storage. The 
definitive storage is choosen only for a few fuels essentially requir- 
ing important modifications of the dissolution process. The 
treatments and operations on the spent fuels must be carried out 
following the French safety rules. Long and detailed flowsheet stud- 
ies are therefore necessary before the setting up of the operations. 
Generally the cost of the management of limited quantities of fuels, 
as it is the case here, is high. The flowsheets are established in 
taking into account, as far as possible, the use of existing facilities, 
procedures, transport casks. 


27929 (CNIC—00137) Investigation on neptunium behavior 
in electrolytic partitioning process of uranium and plutonium. 
Zhang Qingxuan; Zhang Jiajun; Tian Baosheng; Jiang Dongliang; Li 
Zhaoyi; He Jianyu. China Nuclear Information Centre, Beijing, BJ 
(China). Jan 1988. 12p. (In Chinese). (IAE-—0035). Order Number 
DE89613228/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The electrolytic oxidation-raduction of Np(V, VI) in HNOg solution 
was studied. Experimental results showed that the electrode process 
of Np(V)-Np(VI) couple is reversible, and the half reaction time of 
the process mentioned above is about 1.5 minutes under given con- 
ditions. The overpotential of reduction of Np(V) is high, which makes 
it difficult to reduce Np(V) into Np(IV) directly at cathode. Owing to a 
large quantity of U(IV) produced through electrolysis, it is presaged 
that neptunium will be mainly in tetravalent state in the electrolytic 
M-S battery. A new type of electrolytic M-S battery was developed, 
in which anodes were installed in each settling chamber without any 
specific anode chamber in the battery. Owing to using of the me- 
chanical stirrer driven by a wheel gear, stage efficiency is high. 
Demonstration campaign was carried out. It follows from the results 
that the yield of Pu is 99.90 ~ 99.99%. Separation factor of U from 
Pu is 3900 ~ 33000. Material balance of U and Pu is satisfactory. 
Heavy accumulation of Np in the battery was observed. Np in the 
battery is mainly in the tetravalent state. It is believed that it is diffi- 
cult to recover Np quantitatively from single fluent (e.g. 1BP or 1BU) 
under normal conditions of partitioning step of the PUREX process. 


27930 (CONF-860905-Vol.2, pp. 1938-1948) Back-end op- 
tions: industry and economy. A French view. Lenail, B.; Guais, 
J.C. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Management of the back-end of the fuel cycle has never been a 
controversial matter in France, where reprocessing is analyzed as 
the right answer to the problem. The results achieved so far have 
fully confirmed their views. Mastering a technological innovation 
from fundamentals to full-scale industrial deployment needs much 
time and money. The French have spent this time and money both 
in CEA and in COGEMA on reprocessing activities to be in a posi- 
tion to confirm that, like enrichment or fuel fabrication, reprocessing 
and the associated back-end operations are now a commercially 
demonstrated industry in France. Moreover, closing the fuel cycle is 
now completed through industrial recycling of fissile materials, both 
uranium and Plutonium. The paper introduces the present status of 
the back-end activities in France, including spent fuel transportation, 
pool storage, reprocessing, wastes treatment and fissile materials 
recycling. The authors show that the corresponding industry is fully 
mastered in terms of a smooth production, cost control, product 
quality, safety and protection of the personnel and the environment. 
In particular, recycling uranium and plutonium needs specific indus- 
trial developments whose progress is described. The last part is 
devoted to an economic assessment of the back-end options. The 
comparative economics of the back-end options have confirmed the 
assessment that for countries poor in natural energy resources, with 
a mature industry and a large scale nuclear program, like France 
and others, the reprocessing/recycling route is the rational solution 
for a safe, secure and economically sound management of the nu- 
clear fuel cycle. 









27931 (CONF-860905-Vol.2, pp. 2080-2088) Advances in re- 
mote maintenance in the Tokai reprocessing plant. Yamanouchi, 
T. (Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)); Takeda, H.; Ishibashi, Y.; Ohtani, Y. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum '86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The Tokai Reprocessing Plant adopted the remote systems for 
the fuel unloading process, the mechanical head-end process, and 
the contact maintenance method in the chemical process. Through 
the plant operation, several remote maintenance techniques have 
been developed to deal with equipment failures and to meet re- 
quirements of strict inspection on nuclear facilities. This paper 
describes the outline of the development of these new remote main- 
tenance techniques, including the remote repair devices for the 
dissolvers, the decontamination robot and the in-cell remote inspec- 
tion equipment. These remote techniques have been contributing 
much to the operation and safety of the Tokai Reprocessing Plant. 


27932 (CONF-860905-Vol.2, pp. 2089-2100) Remote opera- 
tion and maintenance demonstration facility at the Oak Ridge 
National Laboratory. Burgess, T.W. (Oak Ridge National Lab., TN 
(USA)). American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. DOE Contract ACO5-840R21400. From 
International meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum '86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

The Remote Operation and Maintenance Demonstration (ROMD) 
Facility at the Oak Ridge National Laboratory (ORNL) has been de- 
veloped by the Consolidated Fuel Reprocessing Program (CFRP) to 
demonstrate remote handling concepts on advanced nuclear fuel 
reprocessing equipment and for other programs of national interest. 
The ROMD facility is a large-volume high-bay area that encloses a 
complete, technologically advanced remote maintenance system 
and full-scale development reprocessing equipment. The mainte- 
nance system consists of a full complement of teleoperated 
manipulators, manipulator transport systems, and overhead hoists 
that provide the capability of performing a large variety of remote 
handling tasks. This system has been used to demonstrate remote 
manipulation techniques for the US Department of Energy (DOE), 
the Power Reactor and Nuclear Fuels Development Corporation 
(PNC) of Japan, the US Navy, and the National Aeronautics and 
Space Administration (NASA). Extensive tests of manipulative sys- 
tems and remote maintainability of process equipment have been 
performed. This paper describes the ROMD facility and key remote 
maintenance equipment and presents a summary of major experi- 
mental activities. 


27933 (DP-1775) Process agitator operating problems and 
equipment failures, F-Canyon Reprocessing Facility. Durant, 
W.S.; Starks, J.B.; Low, J.M.; Galloway, W.D. Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab. Sep 1988. 
35p. Sponsored by DOE Defense Programs. DOE Contract ACO9- 
76SR00001. Order Number DE89011274/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Savannah River Laboratory (SRL) maintains a compilation of 
operating problems and equipment failures that have occurred in 
the fuel reprocessing areas of the Savannah River Plant (SRP). At 
present, the data bank contains more than 200,000 entries ranging 
from minor equipment malfunctions to incidents with the potential 
for injury or contamination of personnel, or for economic loss. The 
data bank has been used extensively for a wide variety of pur- 
poses, such as failure analyses, trend analyses, and preparation of 
safety analyses. Typical of the data are problems associated with 
the F-Canyon process agitators. This report contains a compilation 
of the agitator operating problems and equipment failures primarily 
as an aid to organizations with related equipment. Publication of 
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these data was prompted by a number of requests for this informa- 
tion by other Department of Energy (DOE) sites. 4 figs., 4 tabs. 


27934 (WSRC-RP-89-26) Aqueous recovery of actinides 
from aluminum alloys. Gray, J.H.; Chostner, D.F.; Gray, L.W. 
Westinghouse Savannah River Co., Aiken, SC (USA). 1989. 15p. 
DOE Contract ACO9-89SR18035. (CONF-8905122-2: 13. actinide 
separations conference, Idaho Falls, ID, US, May, 1989). Order 
Number DE89012522/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Early in the 1980's, a joint Rocky Flats/Savannah River program 
was established to recover actinides from scraps and residues 
generated during Rocky Flats purification operations. The initial pro- 
gram involved pyrochemical treatment of Molten Salt Extraction 
(MSE) chloride salts and Electrorefining (ER) anode heel metal to 
form aluminum alloys suitable for aqueous processing at Savannah 
River. Recently Rocky Flats has expressed interest in expanding 
the aluminum alloy program to include treatment of chloride salt 
residues from a modified Molten Salt Extraction process and from 
the Electrorefining purification operations. Samples of the current 
aluminum alloy buttons were prepared at Rocky Flats and sent to 
Savannah River Laboratory for flowsheet development and charac- 
terization of the alloys. A summary of the scrub alloy-anode heel 
alloy program will be presented along with recent results from aque- 
ous dissolution studies of the new aluminum alloys. 2 figs., 4 tabs. 


0509 Transport and Storage 
Fefer also to citation(s) 30209 
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27935 Current perspective of the uranium enrichment mar- 
ket. Laughon, K.O. (Office of Uranium Enrichment and Assessment, 
U.S. Dept. of Energy (US)). v.v of Proceedings of the world nuclear 
fuel market twelfth annual meeting. Nuclear Assurance Coprp., 
Norcross, GA (1986). (CONF-851013—: 12. annual meeting and in- 
ternational conference on nuclear energy, Boston, MA, US, 20-23 
Oct 1985). 

Over the past several years, developments in the uranium enrich- 
ment market have required the Department of Energy (DOE) to 
make a number of changes in the U.S. enrichment enterprise. 
These changes have been made to allow DOE to conduct our en- 
richment business so as to be more responsive to changing market 
forces. Needless to say, some of these changes have been difficult, 
but they have been necessary if they are to conduct a healthy and 
competitive uranium enrichment business in the United States. This 
paper discusses several topics, including: The Uranium Enrichment 
Market, Utility Services (US) Contracts, Reduced Prices, Incentive 
Pricing, Better Customer Services, and Advanced Technology. In 
addition to these topics, information is provided on the recent court 
action regarding the US Contracts and the viability finding on the 
uranium mining industry. 


0520 Waste Management 


Refer also to citation(s) 27934, 28142, 28145, 28149, 28150, 
28151, 28152, 28153, 28154, 28337, 28383, 28385, 28396, 28407, 
28408, 28409, 28410, 28411, 28412, 28413, 28416, 28418, 28421, 
28425, 29047, 29068, 29828, 30072, 30114, 30123, 30209 


27936 (CEA-CONF-9762) Use of liquid membranes for 
treatment of nuclear wastes. Dozol, J.F. CEA Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
1988. 19p. (CONF-881260-: Conference on future industrial 
prospects of membrane processes, Bruxelles, BE, December 6, 
1988). Order Number DE89763997/JAW. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

The reprocessing operations produce liquid wastes in which the 
main components are nitric acid and sodium nitrate. The goal of the 
experiments is to separate trace amounts of radioactive elements 
from these acidic and high sodium nitrate content solutions. CMPO, 
a neutral bifunctional organophosphorus compound, and crown 
compounds (DC18 C6 - B21 C7) are able to extract respectively ac- 
tinides, strontium and cesium from these high salinity solutions. The 


supported liquid membrane (SLM) render the use of expensive 
tailor-made extractant molecules like CMPO or crown ethers possi- 
ble. The results obtained for the extraction of actinides and 
strontium are promising, but research must now be oriented to- 
wards improving the stability of the membrane. 


27937 (CNIC—00152) Treatment of uranium turning with the 
controllable oxidizing process. Shen Bingyi; Zhang Yonggang; 
Zhen Huikuan. China Nuclear Information Centre, Beijing, BJ 
(China). Feb 1989. 6p. (In Chinese). (SINRE-0010). Order Number 
DE89614651/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A011 - OSTI; INIS. 

The concept, procedure and safety measures of the controllable 
oxidizing for uranium turning is described. The feasibility study on 
technological process has been made. The process provided 
several advantages such as: simplicity of operation, no pollution en- 
vironment, safety, high efficiency and low energy consumption. The 
process can yield nuclear pure uranium dioxide under making no 
use of a great number of chemical reagent. It may supply raw mate- 
rial for fluoration and provide a simply method of treatment for safe 
store of uranium turning. 


27938 (CNIC—00173) Study for removal of metal dust from 
gases using column with ’breath balls’ and through-flow sieve- 
plate. Qiu Xianfen and others. China Nuclear Information Centre, 
Beijing, BJ (China). Feb 1988. 14p. (in Chinese). (BINE—0008). Or- 
der Number DE89614652/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The gases given off during shearing of fuel elements of the power 
reactor in the head end section are treated to remove the metal 
dust from gases. In the studies for column with ‘breath balls’ and 
through-flow sieve-plate the fine iron dust was used as the metal 
impurity in gases via water rinsing. The experimental results and 
the effects of various factors, such as the concentration of the dust, 
the density of water rinsing and the liquid-gas ratio, on the dust re- 
moval efficiency were also presented in detail. The construction of 
the two kinds of colunms and the optimal dust removal process 
conditions was determined. The dust removal efficiency of 99.9% 
was obtained in the two kinds of column. 


27939 (CONF-860905-Vol.1, pp. 1-11) Belgium’s radioactive 
waste management policy. Detilleux, E.; Decamps, F. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

Belgium has set up an important nuclear energy program in 
which the waste problems have continuously received special atten- 
tion and care. The paper describes the institutional and technical 
aspects of the policy implemented to manage safely and economi- 
cally the radioactive waste and gives a brief status of the results 
achieved so far. 


27940 (CONF-860905—Vol.1, pp. 12-19) Progress in indus- 
trial scale radioactive waste management in the United 
Kingdom. Feates, F. (Dept. of the Environment (England)). Ameri- 
can Nuclear Society (USA). Fuel Cycle and Waste Management 
Div.; American Nuclear Society (USA). Niagara-Finger Lakes Sec- 
tion. Jul 1987. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 1. Order Number DE88015081/JAW. 
Available from NTIS, PC A99/MF A01. 

Recent years have seen a number of successes in implementa- 
tion of the policy for radioactive waste management set down by 
the Government 10 years ago. This paper reviews progress 
achieved in reducing radioactive effluent releases from nuclear 
power stations and from reprocessing of nuclear fuel, progress to- 
wards operation of a vitrification plant for high-level wastes, and 
progress towards operation of plants for the treatment and packag- 
ing of intermediate level wastes. Early disposal of low and 
intermediate-level wastes is an objective of current Government 
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policy. To this end, UK NIREX Ltd has been set up as a legally con- 
stituted body to take direct responsibility for development and 
operation of disposal facilities. The Department of the Environment 
has conducted an assessment of the best practicable environmental 
option for storage and disposal of all types of low and intermediate- 
level solid wastes. Near-surface disposal in suitable engineered 
trenches is seen as the best option for over 80% by volume of 
these wastes and four sites are now being investigated by NIREX in 
the perspective of operation of a near-surface waste repository by 
1992. These developments are described and the schedule for fur- 
ther successful implementation of policy is discussed. 


27941 (CONF-860905-Vol.1, pp. 20-28) Radioactive waste 
management policy in Japan. Uematsu, K. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

The present paper describes the basic concept and present sta- 
tus of the treatment, storage and disposal of radioactive wastes in 
Japan. In the field of the development of HLLW vitrification tech- 
niques, Japan is planning to start the construction of a vitrification 
plant based on several new ideas in 1987 and the operation in 
1990. In the field of TRU waste treatment techniques, Japan is 
planning to establish the techniques for volume reduction and stabi- 
lization focusing on the demonstration tests at PWTF and WDF. In 
geological isolation program, various R & D studies for the selection 
of the disposal site and geological isolation system in the second 
stage of the basic program are being performed. In order to store 
vitrified HLW wastes and immobilized LLW wastes and develop geo- 
logical isolation techniques at deep geological test sites, Japan is 
planning to establish a radioactive waste storage engineering center 
in Hokkaido. Regulations are under preparation for the implementa- 
tion of the disposal of radioactive wastes. 


27942 (CONF-860905-—Vol.1, pp. 29-34) Radwaste manage- 
ment in the Netherlands: a Dutch approach. Vrijen, J. (COVRA, 
Petten (Netherlands)). American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum '86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

In the Netherlands the particular circumstances of the past led to 
the situation that one might observe right now. In order to be able 
to understand the logic in some of the choices that have been 
made, it is necessary to go back in history. From that approach the 
present and future functioning of COVRA, the Netherlands Central 
Organization for Radioactive Waste is outlined. 


27943 (CONF-860905—Vol.1, pp. 35-44) Nuclear waste man- 
agement in France. Lefevre, J. (Commissariat a_ |l'Energie 
Atomique, Paris (France)); Baudin, G. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 


Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 


Volume 1. Order Number DE88015081/JAW. Available from NTIS, 
PC A99/MF A01. 

The experience acquired over 40 years through an extensive 
nuclear power program has enabled France to develop a corre- 
sponding comprehensive waste management policy. This covers 
rules and regulations, health and safety aspects for both the short 
and the long term, technologies from the design of installations to 
their decommissioning and the conditioning, transport and disposal 
of the entailed wastes. An intensive on-going R & D program aims 
at providing support to all the technologies involved and the re- 
quired experience and information to demonstrate the long term 
safety of the adopted options. 


27944 (CONF-860905-Vol.1, pp. 45-54) Waste management 
at WAK. Kuhn, K.D. (Wiederaufarbeitungsanlage Karlsruhe Be- 
tyriebsgesellschaft mbH (West Germany)); Willax, H.O. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings:, Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

After a short description of the WAK plant and its reprocessing 
and intervention activities, types and sources of WAK wastes are 
described. Roughly haif of the waste volume is generated during re- 
processing, the other half during intervention periods. Most of the 
waste is transported to KfK for conditioning. Only waste from the 
head end cell is cementated on the spot. HLLW is stored in stain- 
less steel tanks. Some results from analyzing this waste are given. 
The corrosion behavior is acceptable for medium term storage. 


27945 (CONF-860905—Vol.1, pp. 55-76) Grout formulation for 
the immobilization of mixed organic-containing wastes. 
Mrochek, J.E. (Oak Ridge National Lab., TN (USA)); Gilliam, T.M.; 
McDaniel, E.W. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. DOE Contract ACO5- 
840R21400. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 1. Order Number DE88015081/JAW. 
Available from NTIS, PC A99/MF A01. 

The Waste Immobilization Technology Group in the Chemical 
Technology Division at Oak Ridge National Laboratory (ORNL) is 
formulating grout mixtures to immobilize a mixed, organic- and 
inorganic-containing, biodenitrified waste. This development effort is 
primarily concerned with the fixation of organic components in the 
waste since it was felt that the metallic contaminants could be read- 
ily immobilized using conventional techniques. Grout formulations 
incorporated Type | Portland cement as a binder, ASTM Class F fly 
ash as a cement extender, bentonite clay as a suspending agent, 
and calcium chloride as a set accelerator. Additives to encapsulate 
or sorb the organics included sodium silicate (dry salt and liquid) 
and Microcel E, a calcium silicate product. Grout monoliths devel- 
oped unconfined compressive strengths ranging from 500 to 2000 
psi after curing for 28 d at 100% relative humidity. Static leaching 
tests with distilled water at ambient temperature indicated that more 
than 91% of the total organic carbon (TOC) was retained within the 
grout for all blends; however, the inclusion of silicates improved this 
to > 99% (10 wt% liquid sodium silicate at a mix ratio of 8 lb/gal). 
Microcel E (5 wt%) proved to be nearly as effective as the best of 
the sodium silicate-containing blends and avoided a_ surface- 
cracking problem which the latter encountered upon short exposure 
to ambient air drying. The retention of total phenols was sharply im- 
proved by silicate addition. Blends without silicate leached up to 
100% of their total pheno! content within 28 d (6 lb/gal mix ratio), 
whereas the best of the silicate-containing blends only lost 6% over 
the same period (8 Ib/gal mix ratio). 


27946 (CONF-860905-Vol.1, pp. 77-97) Immobilization of 
Hanford Facility decontamination waste in a cement-based 
grout. Gilliam, T.M. (Oak Ridge National Lab., TN (USA)); 
McDaniel, E.W.; Sams, T.L.; Tallent, O.K.; Dole, L.R. American Nu- 
clear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

This paper discusses the preliminary grout formula recommended 
for solidifying Hanford Facility Waste in the Rockwell-Hanford Oper- 
ations Transportable Grout Facility and presents support data 
illustrating that this formula meets all performance criteria. Perfor- 
mance criteria include processibility, compressive strength, 
drainable water content, and leachability. 11 references, 12 tables. 
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27947 (CONF-860905-Vol.1, pp. 98-111) Evaluation of ce- 
ment composites for tritiated water fixation. Amano, H. (Nagoya 
Univ (Japan)); Sakuma, Y.; Okamoto, T.; Utsunomiya, T.; Moriya, 
T.; Shimbo, T.; Higuchi, M. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum '86: Proceedings: Volume 1. Or- 
der Number DE88015081/JAW. Available from NTIS, PC A99/MF 
A01. 

The leach rate of tritium from a solidified object is directly con- 
nected with safety assessment. Experiments consisted of three 
stages. In the first-stage experiment, types of cement and mix 
proportions were selected on the bases of weight reduction, micro- 
structure, compressive strength, ignition loss, and chemical 
analysis. Two mix proportions each, for normal portland cement and 
special cement, were chosen for further retesting. In the second 
stage, the leach rate of deuterium was studied by measuring densi- 
ties of immersion liquid. The examinations of the relations between 
the leach rates and the beforementioned properties clearly showed 
that lower leach rate was achieved with lower water-cement ratio 
which represented the higher density of the cement form. In the 
third-stage experiment, the above test results were confirmed by 
carrying out leach tests for tritium. 


27948 (CONF-860905—Vol.1, pp. 112-124) Development of a 
cement encapsulation process for spent powdered ion 
exchange materials. Lee, D.J. (United Kingdom Atomic Energy Au- 
thority, Dorchester (England)); Howard, C.G.; Price, M.S.T. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

The development of a cementation process for immobilizing spent 


powdex resins is reviewed in this paper. Methods of sampling and 
characterizing the active sludge in situ are described. Analysis of 
these active samples has led to the development of a simulant which 
has been used for laboratory and full-scale encapsulation studies. A 
fully active homogenization experiment is described together with a 
brief description of the proposed encapsulation process. 


27949 (CONF-860905-Vol.1, pp. 125-133) Concreting power 
reactor waste: the mobile unit solution. Jaouen, C. (Societe 
Generale pour les Techniques Nouvelles, Saint-Quentin-en-Yvelines 
(France)); Tchemitcheff, E. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 1. Or- 
der Number DE88015081/JAW. Available from NTIS, PC A99/MF 
A01. 

This paper gives with some detail a presentation of a mobile con- 
creting unit that SGN studied for Electricite de France (EDF), with a 
view to apply this solution to the new PWR plants planned in 
France. The design of this unit installed on two truck trailers was 
mainly related to long term development work in the field of power 
reactor waste concreting and leading to use of a new, but very effi- 
cient, mixing technology: the GUEDU mixer. 


27950 (CONF-860905-Vol.1, pp. 134-143) Saline liquid 
wastes-solidification by cementation. de Pahissa, M.H. (Comi- 
sion Nacional de Energia Atomica (Argentina)); Gabarain, R.V.A.; 
Campa, J.P.; Ramallo, T.; Gabarain, F.A.; Tramontini, L.C.; Aubert, 
M.; Brunatti, C.A. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 


A program is presented for studying the immobilization of saline 
liquid wastes arising from an experimental reprocessing plant, des- 
tined to obtain mixed oxides for a demonstration program of Pu 
recycle in natural uranium reactors (Atucha |). The object of this 
plan is to turn the liquid wastes of medium activity into a solid form 
which must be chemical, thermal and radiologically stable. The se- 
lection of an optimum solid waste is based in considerations that 
include processing confidence, safety and economy. In the initial 
stage, the improvement of a cement matrix properties (mechanical 
properties, leaching resistance, etc.) by the incorporation of a poly- 
mer (PIC), different aggregates or special treatments is tried. 


27951 (CONF-860905-Vol.1, pp. 144-156) Conditioning of tri- 
tiated wastes from a tritium removal facility. Krasznai, J.P. 
(Ontario Hydro Research Div., Toronto (Canada)). American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ‘86: Pro- 
ceedings: Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

Ontario Hydro is constructing a facility to remove tritium from 
heavy water used in the CANDU reactor system. This facility will 
generate tritiated liquid and solid waste that must be conditioned 
prior to storage or disposal in order to minimize the release of tri- 
tium to the environment. The types of wastes and their packaging to 
meet storage/disposal criteria are described. 


27952 (CONF-860905-Vol.1, pp. 157-169) Waste salt dis- 
posal at the Savannah River Plant. Wilhite, E.L. (E. |. du Pont de 
Nemours and Co., Aiken, SC (USA)). American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 1. Order Number DE88015081/JAW. Available from NTIS, 
PC A99/MF A01. 

High-level nuclear wastes will be processed at the Savannah 
River Plant (SRP) to separate the high-level fraction from the low- 
level fraction. The separation will be accomplished in existing waste 
tanks by a process combining precipitation, adsorption, and filtra- 
tion. The high-level fraction will be vitrified into borosilicate glass in 
the Defense Waste Processing Facility (DWPF) for disposal in a 
Federal repository. The low-level fraction, called decontaminated 
salt solution, will be mixed with a cement-fly ash blend. The 
resulting product, called saltstone, will be disposed onsite in an en- 
gineered disposal area. Laboratory testing of saltstone has shown 
the predominant mechanism for release of contaminants to the en- 
vironment to be diffusion. The diffusion coefficient for nitrate has 
been determined to be 1.04 +/- 0.09 x 10-8 cm/sec. Field-testing 
of three 30-ton blocks of saltstone has been underway since Jan- 
uary 1984. Mathematical models, both analytical and numerical, 
have been applied to predict the impact of saltstone disposal on 
groundwater quality. Based on model predictions, the saltstone dis- 
posal area is designed to meet or exceed groundwater standards 
for all potential contaminants. Results of laboratory and field-testing 
and model results are discussed. 


27953 (CONF-860905—Vol.1, pp. 170-178) Sludge process- 
ing/filtration facility for the Eighties. Brown, EJ. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 1. Order Number DE88015081/JAW. Available 
from NTIS, PC A99/MF A01. 

In order to provide for maximum public protection, solar ponds 
containing hazardous waste sludge must be emptied and the 
contaminated products properly processed for disposal. ATCOR En- 
gineered Systems, Inc. has designed and placed in operation one 
such system for Rockwell International at their Rocky Flats, Col- 
orado Plant. The Sludge Processing and Fixation system provided 
is designed to remove settled sludge from a 130,000 square foot 
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solar pond and immobilize the waste with cement. The criteria used 
in the development of this system was to meet or exceed the de- 
sired process rates while making the system simple, safe to operate 
and inexpensive from a material investment point of view. 


27954 (CONF-860905—Vol.1, pp. 992-1001) Method for quali- 
fying canisters of vitrified high-level waste for disposal. Kuhn, 
W.L. (Pacific Northwest Lab., Richland, WA (USA)); Reimus, P.W.; 
Peters, R.D.; Pulsipher, B.A. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 1. Or- 
der Number DE88015081/JAW. Available from NTIS, PC A99/MF 
A01. 

A method for controlling and predicting the composition of high- 
level nuclear waste borosilicate glass produced in a liquid-fed 
ceramic melter process has been investigated by simulating 
process operations. A control algorithm was developed in which up- 
stream sampling of the waste was used to determine the amounts 
of glass-forming compounds to add to the waste to adjust the decay 
heat loading and boron loading in the glass to desired levels. In the 
simulation, the predicted glass composition was based on samples 
taken of the melter feed (the combined glass former and waste mix- 
ture). The error found between the predicted and true (e.g., 
resulting from the simulation) compositions of various glass compo- 
nents was 2% to 8%, depending on the feed sampling strategy 
used and on estimated standard deviations of stochastic process 
parameters. Such errors are estimated to increase the error in the 
predicted long-term durability of the glass by 7% to 64%. 


27955 (CONF-860905—Vol.1, pp. 1002-1012) Development of 
an HLLW melter to large scale industrial application. Grue- 
newald, W. (Karlsruhe Nuclear Research Centre (West Germany)); 
Koschorke, H.; Roth, G. American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

After the successful active demonstration of the liquid-fed ceramic 
melter process in the PAMELA plant (former EUROCHEMIC site at 
Mol/Belgium), this HLLW-vitrification technique is considered for 
industrial application in a waste treatment facility of the future Ger- 
many commercial reprocessing plant, WA Wackersdorf (WAW). The 
adoption of this concept requires a scale-up of the PAMELA pro- 
cess, including the design of a large-scale ceramic melter. The 
development of the melter technology at the Institut fuer Nukleare 
Entsorgungstechnik (INE) of the Karlsruhe Nuclear Research Centre 
(KfK), started in 1976 and achieving now to industrial-scale applica- 
tion, is described and main stages of progress are outlined. 


27956 (CONF-860905-Vol.1, pp. 1013-1027) Off-gas system 
for the Savannah River Plant Defense Waste Processing Facil- 
ity. Randall, C.T. (E. |. du Pont de Nemours and Co., Aiken, SC 
(USA)); Sabatino, D.M. American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ‘86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

High-level radioactive waste will be immobilized in borosilicate 
glass in the Defense Waste Processing Facility DWPF) being con- 
structed at the Savannah River Plant (SRP) near Aiken, SC. In the 
DWPF the liquid waste is combined with borosilicate glass frit and 
fed to a continuous Joule-heated ceramic melter where the slurry 
water is evaporated and the waste components are dissolved and 
chemically bonded in the glass matrix. An off-gas system vents 
steam and reaction gases from the melter, controls melter pressure 
and glass pouring, and treats the gases before release to the at- 
mosphere. A 30% pilot scale off-gas system has been tested with 
nonradioactive waste and shown to meet DWPF design require- 
ments. 





27957 (CONF-860905—Vol.1, pp. 1028-1037) Development of 
HLLW vitrification off-gas treatment process in Japan. Kitamura, 
M. (lshikawajima-Harima Heavy Industries Co., Ltd., - Tokyo, 
(Japan)); Hatta, M.; Tatsugae, R.; Takeda, T.; Hagiwara, M.; Sasaki, 
N.; Kashihara, H.; Yamamoto, M. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum '86: Proceedings: Volume 1. Or- 
der Number DE88015081/JAW. Available from NTIS, PC A99/MF 
A01. 

The Power Reactor and Nuclear Fuel Development Corporation 
(PNC) is currently carrying out development of an off-gas treatment 
process in preparation for construction of the HLLW vitrification 
plant. Laboratory-scale tests were started in 1978, using the RI 
tracer, for investigating the behavior of the FP elements in the off- 
gas treatment process. On the other hand, a full-scale cold mock-up 
test facility (MTF) was constructed and the development of off-gas 
treating equipments and systems have been performed since 1982. 
The results of these RI tracer tests and mock-up tests will be shown 
herein and a description will be made regarding the off-gas treat- 
ment process currently being considered from these results. A 
further description will be made in regard to the development of the 
alternative equipment. 


27958 (CONF-860905—Vol.1, pp. 1038-1047) Dynamic simula- 
tion aids DWPF off-gas and ventilation design. Asuncion, O.T. 
(Bechtel National, Inc., San Francisco, CA (USA)); Chiu, K.C.; 
Pobanz, N.E.; Vaughn, V.G. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 1. Or- 
der Number DE88015081/JAW. Available from NTIS, PC A99/MF 
A01. 

The off-gas simulation model was used to evaluate the system 
design and the system behavior when it is switched from normal to 
backup system operation. The results of the simulation determined 
the selection of the appropriate control parameters and operating 
conditions to ensure that overpressurization of the melter and the 
off-gas system did not occur. The simulation model was also used 
to evaluate and select the quencher and to determine the sequence 
needed for the switchover from normal to the backup off-gas train. 
Use of the simulation mode! for the vitrification building ventilation 
system where variables such as pressure, flow and temperature 
were computed, enabled the design to be modified to satisfy all de- 
sign parameters. The model also determined which fans required 
emergency power and established the startup sequence necessary 
to prevent backflow of air from contaminated to clean areas. 


27959 (CONF-860905—Vol.1, pp. 1048-1057) Design and op- 
eration of a submerged bed scrubber for off-gas scrubbing. 
Scott, P.A. (Pacific Northwest Lab., Richland, WA (USA)); Ruecker, 
C.M. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. DOE Contract ACO6-76RL01830. From In- 
ternational meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 1. Order Number DE88015081/JAW. Available from NTIS, 
PC A99/MF A01. 

Experiments were conducted on a submerged bed scrubber to 
determine the relationships between operating variables and the 
collection efficiency for submicron aerosols. Of the design variables 
studied, the bed diameter was the most significant. Tests showed 
that collection efficiency for soluble aerosols is controlled by re- 
entrainment losses. A seven-fold reduction in re-entrainment was 
demonstrated using a surfactant in the scrubbing solution. Insoluble 
aerosol collection is improved by low gas flow rates, high humidity 
in the inlet gas, and larger packing diameter. The correlations de- 
veloped are adequate to design a submerged bed scrubber for 
melter off-gas applications. 
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27960 (CONF-860905-Vol.1, pp. 1058-1067) Studies on ra- 
dioelement volatilization in the course of HLLW vitrification. 
Halaszovich, S. (Kernforschungsanlage Juelich (West Germany)); 
Dix, S.; Merz, E.R. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

Vitrification processes for high-level liquid waste streams require 
drying, calcination and melting operations which give rise to the for- 
mation of oxidized compounds and thus lead to a more or less 
strong volatilization of certain elements. Of particular importance are 
the elements technetium and ruthenium with their volatile oxides 
TezO7 and RuO,. Other semivolatiles observed in the off-gas 
stream are molybdenum, cesium, selenium and tellurium. Various 
methods are available for limiting this volatilization, and for trapping 
the volatilized species in the off-gas filtering systems, respectively. 
A series of experiments has been performed with the FIPS (Fission 
Product Solidification) hot cell vitrification facility in order to gain 
more insight into the vaporization behavior and to explain the un- 
derlying reaction mechanisms. 


27961 (CONF-860905—Vol.1, pp. 1068-1084) LFCM emission 
and off-gas system performance for feed component cesium. 
Goles, R.W. (Pacific Northwest Lab., Richland, WA (USA)); Ander- 
sen, C.M. American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

Except for volatile off-gas effluents, overall adequacy of the liquid- 
fed ceramic melter (LFCM) system depends most upon its 
effectiveness in dealing with cesium. However, the mechanism re- 
sponsible for melter cesium losses has proved insensitive to many 
LFCM operating and processing conditions. As a result, variations 
in inleakage, plenum temperature, feeding rate and waste loading 
do not significantly influence melter cesium performance. Feed 
composition, specifically halogen content, is the only processing 
variable that has had a significant effect. Due to the submicron na- 
ture of LFCM-generated aerosols, melter disengagement design 
features are not expected to be particularly effective in reducing ce- 
sium emission rates. For the same reason, the cesium performance 
of conventional quench scrubbers is quite low, being dependent 
only upon the magnitude of melter entrainment losses. Although a 
deep bed washable filter has been effective in removing submicron 
aerosols from the process exhaust, high performance has only been 
achieved under dry operating conditions. The melter's idling state 
does not appear to place additional demands upon the off-gas treat- 
ment system. 


27962 (CONF-860905—Vol.1, pp. 1085-1095) Process selec- 
tion study for the decontamination of liquid HLW produced by 
Eurex pilot plant. Pietrelli, L. (ENEA, Rome (ltaly)); Grossi, G.; 
Torri, G.; Donato, A. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum 86: Proceedings: Volume 1. Order Number 
DE88015081/JAW. Available from NTIS, PC A99/MF A01. 

The selective separation of long-lived radioactive fission products 
and transuranium actinides from the aged liquid HLW coming from 
the MTR fuel reprocessing, which contain high amounts of aluminum 
nitrate and other salts, may simplify very much their management, 
especially in terms of overall production of active glass canisters. 
Taking into account the chemical and radiochemical composition of 
these liquid wastes (1AW-MTR) produced at the Italian pilot plant 
Eurex, some conceptual flowsheets, based on the separation of ce- 
sium, strontium and actinides by selective precipitation and/or ion 
exchanger, both in acidic and alkaline media, are discussed. The 


results until now obtained at laboratory scale, using traced simu- 
lated solutions, for the selective separation of Cesium and strontium 
by means of Sodium Tetraphenylborate (NaTPB), Phosphotungstic 
Acid (PTA) and Polyantimonic Acid (PAA) are also presented. 


27963 (CONF-860905—Vol.2, pp. 1096-1106) Development 
and demonstration of the DWPF canister decontamination pro- 
cess using frit slurry blasting. Harris, A.H. (Savannah River Lab., 
Aiken, SC (USA)); Ward, C.R. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. DOE Contract 
AC09-76SR00001. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Stainless steel canisters will be filled with high-level radioactive 
waste glass in the Defense Waste Processing Facility (DWPF) at 
the Savannah River Plant. The canister surface must be decontami- 
nated to an acceptable level before welding the permanent closure 
and transferring the canister to temporary storage. This will be ac- 
complished by blasting with an air-injected glass frit slurry which will 
remove the contaminated brown oxide layer that is produced during 
glass pouring. The contaminated slurry from the decon process be- 
comes feed for the melter, thereby producing no secondary waste. 
Development of the equipment design, blasting sequence, and pro- 
cess parameters was achieved by testing a full-scale Experimental 
Canister Frit Blaster. The design improvements were incorporated in 
the fabrication of the remotely operated DWPF Canister Decontami- 
nation Chambers. Demonstration of these improvements and the 
additional equipment in the first CDC will be accomplished through 
operability testing at the Equipment Test Facility. 


27964 (CONF-860905-Vol.2, pp. 1107-1125) Selection of a 
glass/feed composition for the West Valley demonstration 
project slurry-fed melter. Brouns, R.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Perez, J.M. Jr.; Wise, B.M. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ‘86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

West Valley Nuclear Services Company, will construct and oper- 
ate facilities to vitrify two tanks of liquid radioactive waste stored at 
West Valley, New York, under the West Valley Demonstration 
Project. Pacific Northwest Laboratory’s support for this project in- 
cluded developing the borosilicate waste glass composition and 
vitrification process flowsheet. The initial flowsheet work with West 
Valley waste uncovered several unique processing problems, includ- 
ing difficulties mixing and pumping the feed slurry, formation of a 
stable foam glass layer in the melter, and separation of secondary 
phases during melting. The large quantities of zeolite ion exchanger 
used to decontaminate the supernatant phase in one of the tanks 
added to the complexity of this waste. Investigation of slurry pro- 
cessing characteristics led to the development of laboratory 
techniques for evaluating phase separation and glass melt foaming 
behavior. The addition of organic reductants to the feed effectively 
controlled foaming by altering the glass redox state. Under reduced 
conditions, however, an immiscible secondary phase (scum) formed 
in the melt and impaired processing. This phase, identified as cal- 
cium and rare-earth phosphates, was controlled by minimizing 
calcium and rare-earth levels in the glass composition, increasing 
the alkali content of the glass, and decreasing the reductants. The 
zeolite ion exchanger used in decontaminating the PUREX super- 
natant was successfully incorporated in the glass at a 10-wt% level 
with minimal impacts on processing. Limited test results suggested 
that zeolites at levels as high as 20 wt% in the glass could be in- 
corporated with a feed high in sodium sulfate. Slurry rheological 
problems were solved by adjusting the pH of the waste feed and 
grinding the zeolite. 


27965 (CONF-860905—Vol.2, pp. 1126-1136) Sixteen years of 
cesium recovery processing at Hanford’s B Plant. Barton, W.B.; 
Gale, L.A.; Johnson, M.E. American Nuclear Society (USA). Fuel 
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Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

Cesium was recovered from high-level radioactive wastes be- 
tween December 27, 1967, and 1979; purification of the recovered 
cesium continued until 1984. The recovery and purification pro- 
cesses took place at the B Plant facility, located at the 200 East 
Area of the Hanford Site. During the 11-yr period, three cation- 
exchange mediums were employed. The first ion-exchange medium 
used was the zeolite Linde AW-500. However, this proved chemi- 
cally unstable for long-term processing of alkaline wastes. 
Zeolon-900, another zeolite, was used briefly, but also proved 
chemically unstable and quickly broke down. The most successful 
cation-exchange medium was the organic resin Duolite ARC-359, 
which was used during most of the processing period. Approxi- 
mately 95% cesium recovery, 4.29 x 10'* MBq (116 MCi), was 
achieved with the ion-exchange process. 


27966 (CONF-860905-Vol.2, pp. 1137-1147) Fabrication and 
performance of SYNROC. Levins, D.M. (Australian Atomic Energy 
Commission); Reeve, K.D.; Buykx, W.J.; Ryan, R.K.; Seatonberry, 
B.W.; Woolfrey, J.L.; Hart, K.P. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

A systematic study has been made of the effect of fabrication 
conditions on the chemical durability of SYNROC. The most impor- 
tant factors are the type of precursor used, redox control and 
hot-pressing conditions. Hot pressing at 1150-1200°C for 2 hours at 
a pressure of 14-21 MPa is sufficient to produce SYNROC of near 
theoretical density. Transuranic elements and fission products have 
been incorporated into SYNROC in separate glove-box and hot cell 
fabrication facilities. The most leachable fission products are ce- 
sium, technetium and barium but their leach rates decrease rapidly 
with time. The transuranic elements, rare earths, zirconium and 
ruthenium have very low leach rates. 


27967 (CONF-860905-Vol.2, pp. 1148-1155) Interim storage 
facility for vitrified high level waste. Demonie, M.; Claes, J.; De 
Coninck, A.; Sperlich, J. American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC AQ9/MF A01. 

During the operation of the EUROCHEMIC reprocessing plant 
from July 1966 until December 1974, the reprocessing of various ir- 
radiated fuels resulted in the production of about 825 m® of high 
level liquid waste (HLLW). They were stored under liquid form in an 
appropriate above ground tank farm, equipped with cooling loops 
and vessel ventilation. The construction of a demonstration plant for 
the vitrification of the HLLW from low enriched fuel with the German 
PAMELA process started in 1981. In parallel, a facility for the in- 
terim storage of the vitrified HLLW, awaiting their final disposal, was 
designed and also built on the EUROCHEMIC site. This facility has 
been commissioned in September 1985, when the active operation 
of the PAMELA vitrification plant started. The present paper gives a 
general description of this storage facility, including its mean techni- 
cal characteristics, operational and safety aspects and practical 
experience. The facility is not operated by BELGOPROCESS, who 
is the new operator of the former EUROCHEMIC site as from Jan- 
uary 1, 1985. 


27968 (CONF-860905—Vol.2, pp. 1156-1165) High-level waste 
volume reduction using the modified Zirflex fuel dissolution 
process. Chipman, N.A. (Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls (USA)); Carleson, T.E. American Nuclear Society 






(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. DOE 
Contract AC07-841D12435. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

A potential process being evaluated to minimize generation of 
Idaho Chemical Processing Plant high-level waste is a Modified Zir- 
flex Fuel Dissolution Process in which fuel is dissolved in a solution 
of ammonium fluoride and ammonium nitrate plus hydrofluoric acid. 
Insoluble hydroxides (hydrous oxides) of metals are precipitated by 
addition of ammonia gas or ammonium hydroxide to the dissolver 
product. In the conceptual flowsheet about 80% of the ammonium 
fluoride is recycled. The precipitate is dissolved in nitric acid prior to 
solvent extraction of uranium. A potential reduction in high-level 
waste volume of 30% is predicted. 


27969 (CONF-860905-Vol.2, pp. 1166-1173) Process chem- 
istry of HLLW-vitrification in a liquid-fed ceramic melter (LFCM). 
Pentinghaus, H. (institut fuer Nuklear Entsorgungstechnik, Karlsruhe 
(West Germany)). American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

For the first time a comprehensively simulated HLLW having the 
full content of the noble metals Pd and Ru has been vitrified by 
means of a LFCM on a technical scale yielding a glass product ho- 
mogeneous with respect to the glass matrix and the dispersion of 
the insoluble noble metal compounds RuOz and Pd-tellurides. The 
vitrification of 5.5 m* of the waste simulate led to about 2.5 tons of 
glass product. However, considerable agglomerations of RuO2 and 
liquid Pd-tellurides occurred in the bottom region of the LFCM sys- 
tem which could be remobilized by bubbling an inert gas through 
the melt during its drain. Minor amounts of complex salts, being 
relics of the vitrification process, could be traced in some parts of 
the glass product. Analyses performed reveal the basic processes 
involved which are leading to the agglomerations and indicate their 
avoidance. 


27970 (CONF-860905—Vol.2, pp. 1244-1252) Treatment of 
plutonium contaminated waste at MOX fuel fabrication facility. 
Ouchi, M. (Power Reactor and Nuclear Fue! Development Corp., 
Ibaraki (Japan)); Ochiai, K.; Suzuki, M.; Yamamoto, M. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

Most of the plutonium contaminated wastes (PCW) originated from 
the mixed oxide (MOX) fuel facilities and the spent fuel reprocessing 
plant at Tokai Works in Power Reactor and Nuclear Fuel Corpora- 
tion (PNC). The solid PCW are classified into three categories: 
combustible, non-combustible (containing HEPA filter), and chlori- 
nated organic materials. PNC has developed the waste treatment 
processes with the view of reducing waste volume, that are inciner- 
ator for combustible waste, acid digestion process and cyclone 
incinerator for chlorinated organic materials, electroslag remelter for 
metallic waste and microwave melter for ashes. Plutonium- 
contaminated Waste Treatment Facility (PWTF) was designed on a 
basis of the research and development of PCW treatment technol- 
ogy. PWTF is now under construction and will be operated in 1987. 


27971 (CONF-860905-Vol.2, pp. 1253-1293) Decontamina- 
tion and dec issioning of the West Valley Reprocessing 
Plant. Daugherty, H.F. (West Valley Nuclear Services Co., Inc., NY 
(USA)); Keel, R. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
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14, 1986. In Spectrum ‘86; Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01 

This paper addresses the decontamination and decommissioning 
(D and D) activities at the West Valley site. The topics addressed 
are: (1) D and D of areas for re-use for Liquid Waste Treatment 
System (LWTS); (2) D and D of areas for re-use for High Level 
Waste (HLW) canister storage; and (3) Technologies developed in D 
and D work, including: underwater high-pressure abrasive cutting of 
spent fuel canisters; high pressure abrasive concrete cutting, up to 
1 m (36 inches) depth in a single pass; development of a BLAS- 
TRAC unit for surface removal of contaminated concrete, up to 0.6 
em (0.25 inch) in depth; and plasma arc cutting - high speed metal 
cutting with minimal smoke and ventilation problems. 34 figures. 


27972 (CONF-860905—Vol.2, pp. 1294-1303) Estimation of 
residual radioactivity within a shutdown fuel reprocessing 
plant. Peterson, J.M. (Dames and Moore (USA)); Englert, J.P. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning, Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86, Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Various cells within the fuel reprocessing plant at the Western 
New York Nuclear Service Center located near West Valley, New 
York are being decontaminated to allow for use in the West Valley 
Demonstration Project. Development of safe procedures to decon- 
taminate these cells requires prior Knowledge of the level and 
nature of radioactive contamination within them. The method used 
to estimate the amount of radioactive material within the eight major 
process cells is described in this paper. These estimates are com- 
pared with data compiled during cell decontamination to verify the 
validity of this procedure. 


27973 (CONF-860905—Vol.2, pp. 1304-1313) Assay of nu- 
clear fuel residues in building decontamination wastes. Stagg, 
W.R. (Babcock and Wilcox Co. (USA)); Hoovier, G.S.; Beazley, H.L 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning, Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Gamma spectroscopy was used to assay miscellaneous decon- 
tamination wastes from the decommissioning of a building used for 
the development of uranium, thorium and plutonium fuels. Gamma 
rays emitted by uranium-235, americium-241 and, in highly contami- 
nated samples, plutonium-239 were used to estimate those 
isotopes. Uranium-238, plutonium-241, thorium-232 and thorium-228 
were estimated indirectly from decay products. Plutonium isotopes 
other than plutonium-241 and uranium-234 were inferred by means 
of scaling factors. These scaling factors were based on analyses of 
glove box residues, special nuclear materials (SNM) records, and 
accepted enrichment factors. Knowledge of the history of use of 
materials in the building assisted in development of the scaling 
factors and the indirect estimates since many of the observable ra- 
dionuclides were not in an equilibrium state with parents or 
daughters. Cross-checks of the analyses by an independent labora- 
tory using destructive, wet analytical methods and analysis of 
samples supplied by the Nuclear Regulatory Commission agreed 
with their non-destructive method. 


27974 (CONF-860905—Vol.2, pp. 1314-1326) Radcor - a com- 
puter code to characterize and document irradiated hardware 
for disposal, Tuite, P.T. (Waste Management Group, Inc., NY 
(USA)). American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 


The US nuclear power industry currently uses several different 
methodologies to characterize the radionuclide content and distribu- 
tion in irradiated hardware, and classify these components 
according to 10CFR Part 61 criteria. RADCOR is a computer pro- 
gram to characterize, classify, track, ship and document radwaste in 
the form of irradiated hardware. The code has been reviewed and 
approved by the CNSI regulatory group as a methodology to docu- 
ment irradiated hardware shipments to the Barnwell S.C. disposal 
site. This paper discusses the RADCOR methodology and describes 
typical results for PWR and BWR projects. It also compares RAD- 
COR to another characterization method being used in the US. 


27975 (CONF-860905—Vol.2, pp. 1338-1349) Decommission- 
ing nuclear facilities following postulated accidents. Elder, H.K. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Nuclear facilities that have undergone accidents must be cleaned 
up and restarted or decommissioned. The cost, safety and technol- 
ogy of cleanup and decommissioning of fuel cycle and non-fuel 
cycle facilities have been analyzed. Cost and safety data have been 
developed for reference mixed oxide and various fuel plants, a 
pharmaceutical lab and an ore processing facility. Comparisons 
have been made with normal decommissioning and information is 
provided on 10CFR61 impacts. 


27976 (CONF-860905—Vol.2, pp. 1390-1398) Characterization 
of the head-end cells at the West Valley nuclear fuel reprocess- 
ing plant. Vance, R. (West Valley Nuclear Services Co., Inc., NY 
(USA)). American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Decontamination and decommissioning (D and D) of the head- 
end cells at the West Valley Nuclear Fuel Reprocessing Plant has 
not yet begun. To develop a basis for future D and D planning and 
engineering, these cells were characterized. Remote visual exami- 
nations, radiation surveys and sampling were conducted. The 
information that was obtained is described. 


27977 (CONF-860905-—Vol.2, pp. 1427-1438) Electrochemical 
decontamination of metallic radioactive waste. Turner, A.D. 
(Atomic Energy Authority, Harwell (England)); Junkison, A.R.; Pot- 
tinger, J.S.; Dawson, R.K. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ‘86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

Electrochemical decontamination of stainless steel in ambient 
temperature nitric acid has been demonstrated to be capable of 
achieving background levels of residual activity. Two processes 
have been developed: one is for the treatment of small objects by 
immersion in a tank of dilute acid, in which only low current densi- 
ties are used; the superior uniformity of treatment in the dilute acid 
enables complex shapes of extended area to be treated. The sec- 
ond process is for in-situ applications where an engineered probe is 
used to contain a more concentrated solution for the rapid treatment 
of a limited area at a time. This high rate electropolishing process 
for in-situ decontamination has the advantage of leaving a micro- 
scopically smooth surface, which reduces the extent of subsequent 
contamination during re-use. In both processes, no hydrogen is pro- 
duced from the cathode, and the resulting liquid waste is compatible 
with existing UK effluent management procedures. 


27978 (CONF-860905-—Vol.2, pp. 1439-1453) Chemical decon- 
tamination, decommissioning and waste treatment processes 
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for nuclear facilities. Murray, A.P. (Westinghouse Research and 
Development Center (USA)). American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

Westinghouse has developed several chemical decontamination 
and waste treatment processes for nuclear reactor applications, all 
of which are applicable to nuclear facilities and general decontami- 
nation/decommissioning operations. The three most favorable 
processes are: dilute chemical decontamination (DCD); strong oxi- 
dation process (SOP); cerium acid decontamination process (CDP). 
All three processes have attained high decontamination factors 
(DF’s) on PWR specimens, and should achieve comparable or better 
DF’s on BWR and fuel contaminated surfaces. Waste management 
uses ion exchange, direct solidification, and electrolysis, and waste 
volume fractions as low as 7% have been experimentally obtained. 


27979 (CONF-860905-—Vol.2, pp. 1454-1461) Decommission- 
ing of large glove boxes in a mixed oxide (MOX) fuel fabrication 
plant. Draulans, J. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The decommissioning of equipment inside a Mixed Oxide fuel 
fabrication plant is one of the tasks to be performed in such a plant. 
BELGONUCLEAIRE has successfully performed the decommission- 
ing of a large part of its equipment within the required time limit. A 
brief description of these tasks is given hereafter. 


27980 (CONF-860905-Vol.2, pp. 1523-1530) Decontamina- 
tion facilities at Ringhals Nuclear Power Plant. Pettersson, S.; 
Persson, |.; Johansson, O.; Gustavsson, L. American Nuclear Soci- 
ety (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

With four nuclear units on one site VATTENFALL (Swedish State 
Power Board) considered it very important to have an effective 
workshop and decontamination facilities at Ringhals Nuclear Power 
Plant. The decontamination facilities are installed in the central ac- 
tive workshop which was completed and put into use in mid 1983. 
This paper describes the decontamination plant in the active 
workshop. It also describes design and operating experiences of in- 
stalled decontamination equipment and systems. 


27981 (CONF-860905—Vol.2, pp. 1531-1540) Decommission- 
ing work at the Atomic Weapons Research Establishment UK. 
Whitehead, E. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

A program of decommissioning work at AWRE is identified and 
the policy and strategy being adopted is discussed. A phased ap- 
proach is described covering the planning and operational stages of 
the work. Development of decommissioning technology is recog- 
nized as a key factor and important areas are described. Design for 
decommissioning is discussed and principles identified. 


27982 (CONF-860905-Vol.2, pp. 1541-1549) Remote cleanout 
and renovation of a hot cell. Bryan, G.H. (Pacific Northwest Lab., 
Richland, WA (USA)). American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 


Niagara-Finger Lakes Section. Jul 1987. DOE Contract AC06- 
76RLO01830. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 2. Order Number DE88015082/JAW. 
Available from NTIS, PC A99/MF A01. 

Obsolete equipment from an entire radioactive cell was demol- 
ished, decontaminated, and placed in burial boxes for disposal. 
Remote handling equipment and techniques were used. Modifica- 
tion of existing equipment for demolition and experimentation with 
cutting techniques contributed to the successful completion of the 
year-long effort. 


27983 (CONF-860905-Vol.2, pp. 1556-1565) Electric power 
by high level radiation wastes from spent fuels. Tsuji, Y. (Kinki 
Univ., Osaka (Japan)); Tsubaki, T. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

By calculation, FP (Fission Products) and TRU will be produced 
at a rate of 40 MT a year in Japan, and the heat generation from 
the cumulative FP and TRU for 10 years in 1990 will be 60 MW. A 
power pliant system using these as heat sources has been studied. 
In the study, a configuration of the FP and TRU cermet fuels with 
some additives, for example Cr, is proposed. Providing that the 
density of the fuel is 5 T/m® for FP and 7 T/m? for TRU, the total 
power density will be 2.0 MW/m® for one year and 0.3 MW/m? for 
ten years. Surveying the thermal conductivity and the coefficient of 
heat transfer, the temperature distribution in the fuel element, the 
flow rate and the temperature of the coolant are also studied. The 
calculation results show that the maximum temperature in the fuel 
at the coolant loss accidents, is still below the melting temperature. 


27984 (CONF-860905—Vol.2, pp. 1574-1582) Commercial dis- 
posal of high integrity containers (HICs) containing EPICOR-II 
prefilters from Three Mile Island: reflections and projections. 
McConnell, J.W. Jr. (EG & G Idaho, Inc., Idaho Falls (USA)); 
Schmitt, R.C. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. DOE Contract AC07- 
761D01570. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 2. Order Number DE88015082/JAW. 
Available from NTIS, PC A99/MF A01. 

The processes of loading, transporting, and commercially dispos- 
ing of 46 EPICOR-II prefilters, each contained in a High Integrity 
Container (HIC), are described. Also described are participation of 
the regulatory agencies and the industrial organizations in combin- 
ing their efforts to accomplish this task. The significant aspect of the 
task was that the commercial disposal involved the first-of-a-kind 
production use of a reinforced concrete HIC at the US Ecology, 
Inc., facility in the State of Washington. The same type of container 
probably can be used in below- or above-ground disposal of other 
types of high specific activity, low-level nuclear wastes. 


27985 (CONF-860905—Vol.2, pp. 1583-1593) Release of or- 
ganic chelating agents trom solidified decontamination wastes. 
Piciulo, P.L. (Brookhaven National Lab., Upton, NY (USA)); Adams, 
J.W.; Milian, L.W. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

In order to provide technical information needed by the US 
Nuclear Regulatory Commission to evaluate the adequacy of near- 
surface disposal of decontamination wastes, Brookhaven National 
Laboratory has measured the release of organic complexing agents 
from simulated decontamination resin wastes solidified in cement 
and vinyl ester-styrene. The simulated wastes consisted of either 





30 ERA Vol. 14, No. 14 





05 NUCLEAR FUELS 
0520 Waste Management 





mixed bed ion-exchange resins or anion exchange resins equili- 
brated with EDTA, oxalic acid, citric acid, picolinic acid, formic acid, 
simulated LOMI reagent or the LND-101A decontamination reagent. 
The standard procedure ANS 16.1 appeared to be adequate for de- 
termining a leachability index for organic acids for comparing the 
leach resistance of decontamination waste forms. Leachability in- 
dexes appeared to be specific for each organic acid. Further, the 
apparent diffusivities were generally less than those observed for 
Cs releases from cement waste forms. The binder material and the 
composition of the simulated wastes affected the release of the 
reagents. 


27986 (CONF-860905—Vol.2, pp. 1604-1617) R and D activi- 
ties carried out in Ispra, according to a cooperation between 
ENEA-COMB and JRC-Ispra in the field of radioactive waste 
management. Nannicini, R.; Dworschak, H.; Daniele, F. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The R and D activities, carried out in Ispra since 1984, in the field 
of radioactive waste management, according to a cooperation 
agreement between ENEA-COMB (Technological Development Lab- 
oratory) and JRC, concerned final hot tests of the ENEA owned 
ESTER mini-pilot plant for HLW vitrification, the decommissioning of 
this plant and the transportation of 3 of the active glass containing 
crucibles from the Ispra to the Karlsruhe (Transuranium Institute) 
establishment of JRC for the characterization of radioactive glasses 
produced by the ESTER plant. While the ESTER experience is 
being successfully finished, contemporarily; the basis has been es- 
tablished to start the PETRA, which is more complex and will be 
done more completely. The PETRA experimental infrastructure will 
be particularly useful for studying, developing and verifying, in real 
activity conditions, advanced chemical extracting agents and mainly 
new matrices for the immobilization of HLWs, or their fractions, and 
of mixtures of various aqueous waste streams. 


27987 (CONF-860905—Vol.2, pp. 1618-1635) Development of 
the DWPF canister closure. O'Rourke, J.M. (E. |. du Pont de 
Nemours and Co., Aiken, SC (USA)). American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

The Defense Waste Processing Facility (DWPF) at the Savannah 
River Plant (SRP) near Aiken, SC is being constructed to isolate 
high-level radioactive waste in a wasteform for eventual permanent 
disposal. The waste will be incorporated in molten borosilicate glass 
solidified in Type 304L stainless steel canisters, 2 ft in diameter by 
9 ft, 10 in. long, with a 6-in.-diameter flanged fill nozzle. A method 
for sealing the canister fill hole was developed that would be suit- 
able for use in the remotely operated facility. The canister seal was 
designed to withstand the radioactive environment, be compatible 
with the final wasteform, easy to install, and reliable. Two compati- 
ble methods for sealing the canister were chosen. The first closure 
is a temporary shrink-fit seal that prevents moisture from entering 
the glass-filled canister during decontamination. The second closure 
permanently seals the canister fill hole by upset resistance welding. 
The methods chosen for closing the DWPF canister have been de- 
veloped through an extensive testing program and have been 
proven to be a simple, reliable, and superior method for sealing the 
DWPF canisters. 


27988 (CONF-860905—Vol.2, pp. 1636-1640) Hybrid determin- 
istic procedure for automated sensitivity and uncertainty 
analysis. Pin, F.G. (Oak Ridge National Lab., TN (USA)); Worley, 
B.A.; Maerker, R.E.; Oblow, E.M. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 


decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC AS9/MF 
A01. 

A deterministic procedure for automating sensitivity and uncer- 
tainty analysis for large-scale studies is presented. The procedure 
makes use of the GRESS (GRadient Enhanced Software System) 
methodology to calculate the required sensitivities. GRESS is a pre- 
compiler that automatically enhances computer codes with 
computer calculus in such a way that partial derivatives can be cal- 
culated along with the normal results of the code. From these 
derivatives the sensitivity of interest can readily be obtained. The 
sensitivities can then be used in an uncertainty analysis procedure 
based on the quantification of covariances and parameter correla- 
tions, in conjunction with conventional statistical uncertainty 
methods. When this approach is used, the procedure may also 
include the use of a generalized least-square adjustment methodol- 
ogy for reducing the uncertainties in the final results by combining 
calculated or measured integral experiment data with the data used 
in the calculations. 


27989 (CONF-860905—Vol.2, pp. 1641-1650) Amine waste im- 
mobilization by a sol-gel process. Nguyen, Y.V. (Ontario Hydro, 
Toronto (Canada)); Hawthorne, H.; Naqvi, S.J.; Boase, D. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

A literature review and simulation experiments were carried out to 
determine the feasibility of using a sol-gel process to immobilize a 
high level liquid waste resulting from reprocessing of a then-year 
cooled CANDU fuel with the Amine process. Uranium based sol-gel 
beads of approximately 1 mm diameter were produced from the 
simulated waste and most of the fission products in the waste were 
found to be retained in the beads. Cesium was the major fission 
product not retained but it was re-absorbed onto an inorganic ion 
exchange medium. The beads were made into pellets and the pellet 
leach rate in a saline ground water was found to be about 1.4 x 
10-5 kg of waste form/m?.d. A preliminary flow sheet for the pro- 
cess was developed. 


27990 


(CONF-860905-Vol.2, pp. 1658-1667) Nuclear plant 
applications of selective ion exchange media. Sutter, H.G. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 


1986. In 
Number 


missioning; Niagara Falls, NY, US; September 14, 
Spectrum ‘86: Proceedings: Volume 2. Order 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The organic ion exchange resins typically used in PWR reactor 
waste water cleanup are non ion-selective: i.e., they remove all 
ionic species present. Most of their ion exchange capacity is taken 
up by such species as sodium (Na+) and chloride (Cl-) which can 
be safely returned to the environment. Durasil ion exchange media 
are designed to selectively remove radioactive species such as 
cesium (Cs+), cobalt (CO+2) and iodine (I-) typically found in rad- 
waste streams. The application of these media in three PWRs is 
described. The nature of the waste water in these plants varied 
from very high to very low conductivity, but the results in all three 
applications were substantially improved throughputs and superior 
removal of radioactive species. 


27991 (CONF-860905—Vol.2, pp. 1668-1677) Design and in- 
Sstallation of the West Valley supernatant treatment system. 
Carl, D.E. (West Valley Nuclear Services Co., Inc., NY (USA)); 
Braunscheidel, M.J. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 
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High-Level Waste (HLW) from earlier processing of spent nuclear 
fuel is currently stored in underground tanks at West Valley, New 
York. The liquid phase of the HLW will be pretreated by a specially 
designed ion exchange process to remove radio-cesium from the al- 
kaline salt solution for eventual delivery to the Vitrification Facility 
where it will be converted into a terminal waste glass form (along 
with other HLW). The unique feature of this process is that the four 
large ion exchange columns and related waste process tanks, fil- 
ters, and cooler are contained totally within an existing underground 
tank. This report describes the design and installation of the equip- 
ment used in this endeavor. 


27992 (CONF-860905-Vol.2, pp. 1678-1688) Practical experi- 
ence with the remote processing of intermediate level solid 
waste at the former Eurochemic reprocessing _ plant. 
Broothaerts, J.; Claes, J. American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum '86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Since the end of 1983, various solid waste materials with contact 
dose rates of up to 200 mSv/h have been processed in a hot cell fa- 
cility, constructed for this purpose. Until May 31, 1986, about 64 m° 
of these wastes had been conditioned according to the OECD/NEA 
guidelines for sea dumping. A description of the hot cell facility and 
of the waste processing procedures applied is given in this paper, 
along with the experience gained during 2.5 years of operation. 


27993 (CONF-860905-Vol.2, pp. 1689-1700) Recent practical 
experience with the cleaning and decontamination of an 
intermediate level liquid waste storage facility at the former Eu- 
rochemic reprocessing plant. Demonie, M.; Geens, L.; Claes, J. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Between 1978 and 1983, an important bituminization program of 
about 2200 m® of ILLW, generated during reprocessing campaigns 
and the subsequent plant decontamination, was carried out at EU- 
ROCHEMIC. The shielded tank farm, in which these ILLW were 
temporarily stored, has been rinsed and partially decontaminated, 
pending the decisions on future reprocessing or decommissioning. 
The present paper describes the cleaning operations, the applied 
techniques and procedures as well as the obtained results. 


27994 (CONF-860905—Vol.2, pp. 1701-1714) Decontamina- 
tion of the Gentilly-1 fuel pool. Le, H. (Atomic Energy of Canada 
Ltd., Montreal, Quebec); Denault, P. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum 86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC AS9/MF A01. 

The decontamination program to support the decommissioning 
work for the 250 MWe Gentilly-1 Nuclear Station, performed by 
Atomic Energy of Canada Limited (AECL) included both in situ de- 
contamination and removal with storage of equipment and systems. 
Of the major equipment and rooms decontaminated, which included 
the feedwater pump room, the sumps and floor drains, the ventila- 
tion systems, the decontamination center and various offices and 
workshops, the fuel pool and related systems provided the greatest 
challenge. Fuel pool decontamination included decontamination of 
both the storage pool and the shuffling bay, the purification system, 
the tools and equipment used in fuel manipulation and fuel storage, 
and the various rooms and areas associated with this equipment. 
This paper describes in detail, the procedure, the tools and equip- 
ment used, and the data obtained from the various decontamination 


techniques used in the decontamination of the fuel pool. The decon- 
tamination techniques include hydrolazing, scarifying, chipping, 
chemical cleaning and hand scrubbing. 


27995 (CONF-860905—Vol.2, pp. 1715-1722) On-site dry con- 
crete canister storage of spent fuel at Gentilly-1. Grant, |.M. 
(Atomic Energy of Canada Ltd., Mississauga, Ontario); Dicks, W. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Gentilly-1 is a 250 MWe CANDU reactor which is being decom- 
missioned by Atomic Energy of Canada Ltd. Putting the fuel into 
safe and low maintenance longer-term storage was one of the ob- 
jectives of the decommissioning work. This paper gives an overview 
of the Dry Concrete Canister Storage (DCCS) system chosen for 
the Gentilly-1 fuel, and describes the processes and tooling em- 
ployed during the spent fuel handling operations. 


27996 (CONF-860905-Vol.2, pp. 1734-1737) Recycling alter- 
native. McGough, M.S. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum 86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Nuclear facilities have become increasingly concerned with mini- 
mization of low level waste disposal costs. Burial space allocation, 
surcharges and increasing burial rates have contributed to substan- 
tial cost increases. Recycling of decontaminable materials provides 
one mechanism for disposal cost minimization. The operational and 
economic details of a large scale recycling operation are described. 


27997 (CONF-860905—Vol.2, pp. 1738-1743) TRU waste gen- 
erator programs certify that WIPP waste criteria are met prior 
to shipment. Johnson, J.E. (Westinghouse Electric Corp. (USA)). 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The Waste Isolation Pilot Plant established a philosophy which re- 
quires the waste shipper to verify that his waste shipments meet the 
requirements of the Waste Acceptance Criteria prior to being 
shipped. This provides Quality Assurance that TRU wastes meet 
the criteria at the proper place, where discrepancies can still be cor- 
rected, instead of merely having inspection at the receiver, where 
corrective facilities are not available. Each DOE TRU waste facility 
planning to ship waste to WIPP is required to develop and imple- 
ment a specific program including Quality Assurance provisions to 
verify that waste is in full compliance with WIPP’s Waste Accep- 
tance Criteria. This program is audited by a composite DOE and 
contractor audit team prior to granting the facility permission to cer- 
tify waste. Only certified waste may be shipped to WIPP, and 
periodic reaudits assure continued compliance. 


27998 (CONF-860905-Vol.2, pp. 1744-1754) Design of alpha 
bearing industrial waste processing facility associated with a 
nuclear fuel fabrication plant: incineration and ashes contain- 
ment. Otter, C.; Lorenzelli, R.; Dabernard, P. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

As part of a COGEMA project for the construction of a mixed 
oxide nuclear fuels production plant (UPu)O2 to be used for the re- 
cycling of plutonium in light water reactors, COGEMA, USSI and the 
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AEC (CEA) present the main options decided upon for the creation 
of a treatment and embedding unit for the wastes which will be pro- 
duced by the plant from 1993 onwards. A 15 kg/h capacity 
incinerator capable of processing 420 m°/year of alpha solid tech- 
nological wastes is described. This description is completed by 
information concerning the research and development program 
adopted by the CEA for incineration, recovery of Pu in the ashes 
and the embedding of incineration ashes. An initial estimate is 
made of the volume reduction factor achieved by incineration (ratio 
of the volume of waste before incineration to the volume of embed- 
ded products). 


27999 (CONF-860905-Vol.2, pp. 1755-1764) Waste treatment 
process for a pyrochemical fuel reprocessing facility. Rigg, 
R.H. (Argonne National Lab., Idaho Falls (USA)); Johnson, T.R.; 
Burris, L. American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC AS9/MF A01. 

A pyrochemical process is being developed for recovering the U- 
Pu-Zr metal fuels from Argonne’s Integral Fast Reactor. Uranium 
and plutonium are separated from most fission products by 
electrolytic transport from a liquid cadmium anode to a cathode im- 
mersed in a chloride salt electrolyte. The principal process wastes 
are assembly hardware, cladding, fission gases, salt and metal from 
electrorefining furnaces, and ceramic materials used in fuel melting 
and fuel-pin casting operations. In one of the waste treatment pro- 
cesses being considered, the salt is treated to remove actinides and 
then immobilized in concrete. The high-level wastes, contaminated 
with transuranic (TRU) elements, are dispersed in a metal matrix 
and sealed in a corrosion-resistant metal container. Fission gases 
are separated from the process cell atmosphere. 


28000 (CONF-860905-Vol.2, pp. 1765-1778) Shredder and 
incinerator technology for volume reduction of commercial 
transuranic wastes. Oma, K.H. (Pacific Northwest Lab., Richland, 
WA (USA)). American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. DOE Contract ACO6- 
76RLO01830. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 2. Order Number DE88015082/JAW. 
Available from NTIS, PC AQ99/MF A01. 

Pacific Northwest Laboratory (PNL) is evaluating alternatives and 
developing technology for treatment of radioactive wastes generated 
during commercial nuclear activities. Transuranic wastes that require 
volume reduction include spent HEPA filters, sample and analytical 
cell waste, and general process trash. A review of current technolo- 
gies for volume reduction of these wastes led to the selection and 
testing of several low-speed shredder systems and three candidate 
incineration processes. The incinerators tested were the electrically 
heated controlled-air, gas-heated controlled-air, and rotary kiln. 
Equipment tests were conducted using simulated commercial 
transuranic wastes to provide a data base for the comparison of the 
various technologies. The electrically driven, low-speed shredder 
process was selected as the preferred method for size reduction of 
the wastes prior to incineration. All three incinerators effectively re- 
duced the waste volume. Based on a technical and economic 
evaluation of the incineration processes, the recommended system 
for the commercial waste application is the gas-heated controlled-air 
incinerator with a single stage of shredding for feed pretreatment. 


28001 (CONF-860905—Vol.2, pp. 1779-1786) Processing of 
transuranic waste at the Savannah River Plant. Daugherty, B.A. 
(E. |. du Pont de Nemours and Co., Aiken, SC (USA)); Salizzoni, 
L.M.; Mentrup, S.J. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 


Transuranic wastes at the Savannah River Plant (SRP) have 
been retrievably stored on concrete pads since early 1972. This 
waste is stored primarily in 55-gallon drums and large carbon steel 
boxes. Higher activity drums are placed in concrete culverts. In sup- 
port of a National program to consolidate and permanently dispose 
of this waste, a major project is planned at SRP to retrieve and pro- 
cess this waste. This project, the TRU Waste Facility (TWF), will 
provide equipment and processes to retrieve TRU waste from 20- 
year retrievable storage and prepare it for permanent disposal at 
the Waste Isolation Pilot Plant (WIPP) geological repository in New 
Mexico. This project is an integral part of the SRP Long Range 
TRU Waste Management Program to reduce the amount of TRU 
waste stored at SRP. The TWF is designed to process 15,000 cubic 
feet of retrieved waste and 6200 cubic feet of newly generated 
waste each year of operation. This facility is designed to minimize 
direct personnel contact with the waste using state-of-the-art re- 
motely operated equipment. 


28002 (CONF-860905-Vol.2, pp. 1787-1796) Process and 
mechanical development for the Savannah River TRU Waste 
Facility. Charlesworth, D.L. (E. |. du Pont de Nemours and Co., 
Aiken, SC (USA)). American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

A Transuranic Waste Facility will be designed and built to retrieve, 
process, and prepare noncombustible Pu-238 and Pu-239 waste 
that is now being retrievably stored for disposal. Development work 
is planned or is now in progress to support this effort, including cold 
run-in and testing of a large, low-speed shredder and material han- 
dling system, a bagless transfer system, a robotically controiled 
manipulator ("Telerobot”), and an incineration process. Preliminary 
tests of the shredder system, Telerobot, and bagless transfer sys- 
tem have been completed and an integrated test facility is being 
built that will allow extensive testing of these components. Cold run- 
in of a continuous incineration process designed to burn Pu-238 
contaminated waste is now in progress. 


28003 (CONF-860905-Vol.2, pp. 1797-1808) Handling of 
TRU-waste in Germany. Schneider, V.W.; Ledebrink, F.W. Ameri- 
can Nuclear Society (USA). Fuel Cycle and Waste Management 
Div.; American Nuclear Society (USA). Niagara-Finger Lakes Sec- 
tion. Jul 1987. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 2. Order Number DE88015082/JAW. 
Available from NTIS, PC A99/MF A01. 

Handling of TRU-waste is part of a country’s integral system of 
waste management. The system of the Federal Republic of Ger- 
many is briefly reviewed: the legal principles and responsibilities, 
the current repository projects, waste acceptance criteria and the 
quality assurance of the waste packages. There are only a few 
sources of TRU-waste and the amounts are relatively small. One 
source of waste is analyzed and the circumstances are discussed 
leading to the flowsheet to treat this waste. The processes are 
described. A short overview is provided about research work on al- 
ternative future treatment processes. 


28004 (CONF-860905—Vol.2, pp. 1823-1832) Effects of the 
Low-Level Waste Policy Amendments Act of 1985 on nuclear 
utilities’ strategies. Whitman, M.F. (S. M. Stoller Corp., Boulder, 
CO (USA)); Raudenbush, M.H. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

Enactment of the Low-Level Radioactive Waste Policy Amend- 
ments Act of 1985 (LLWPAA) has set into effect a new regional 
management and disposal system for commercial low-level radioac- 
tive waste (LLW), with significant implications for the nuclear utility 





ERA Vol. 14, No. 14 33 









05 NUCLEAR FUELS 
0520 Waste Management 








industry. The Act has authorized interstate compacts to exclude 
from disposal waste generated out-of-region, beginning in 1993. 
The interim seven-year period will be one of major adjustment and 
activity for nuclear utilities’ LLW management programs. Major fac- 
tors affecting those programs will be disposal surcharges, volume 
limitations, federal policy actions on above-Class C and below- 
regulatory concern waste, and disposal facility siting activities. 


28005 (CONF-860905-Vol.2, pp. 1833-1845) International 
survey of spent fuel management policies and activities. Nu- 
mark, N.J. (international Energy Associates Ltd., Washington, DC 
(USA)); Mattson, R.J.; Gaunt, J. American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A011. 

This paper describes programs and regulatory requirements af- 
fecting the management of spent fuel and disposal of high-level 
radioactive waste in seven nations with large nuclear power pro- 
grams. It begins by providing overall nuclear fuel cycle facts for 
each country, including nuclear generating capacities, rates of spent 
fuel discharge, and policies on spent fuel reprocessing. Spent fuel 
storage techniques and reprocessing activities are compared and 
waste disposal investigations are described. Based on each coun- 
try's experience with alternative spent fuel management methods, a 
discussion is given of the comparative cost, environmental impact, 
and public acceptance of different options and the factors 
influencing each of these. A summary of the status of regulatory de- 
velopments affecting repository siting and disposal is provided, 
along with a timeline which illustrates the principal milestones in 
spent fuel management and waste disposal in each country. Finally, 
policies linking nuclear power licensing and development to nuclear 
waste management milestones and R & D progress are discussed. 


28006 (CONF-860905-Vol.2, pp. 1846-1858) Guidelines for 
waste management in Italy issued by the Italian regulatory 
body. De Crescenzo, V.; Eletti, G.F. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum 86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

The Italian Directorate for Nuclear Safety and Radiation Protec- 
tion (ENEA-DISP) started in 1984 a program for the issuing of 
official guides concerning the Management of Radioactive Wastes. 
In this context the Technical Guide n.26 (T.G./26) has been issued, 
in April 1985, and two Technical Positions (T.P./1; T.P/2) are being 
prepared. The paper deals with an overview of the objectives and 
the general content of T.G/26 and T.P./1 providing, to some extent, 
the nature and the reasons of some adopted technical provisions. 
According to the draft of T.G./26, radioactive wastes are classified 
on the base of the identities and the concentrations of radionu- 
clides, no distinction being made from the point of view of the 
chemical and physical state. Three radwaste categories have been 
established. For those wastes, of the Second Category, which 
undergo a conditioning process, T.G./26 sets forth a list of require- 
ment for the waste form, the waste container and the waste 
package. The compliance of the conditioned wastes with these 
requirements is mainly finalized to a near surface disposal accept- 
ability. In this perspective a Qualification and Control Program must 
be established and documented by the waste processor to assure 
compliance with the stated requirements. T.P./1 is aimed at identify- 
ing the objectives, the format and the content of the Qualification 
and Control Program (Q.C.P. as quoted by T.G./26. 


28007 (CONF-860905—Vol.2, pp. 1878-1887) Management of 
low- and intermediate level radioactive waste in Finland. 
Heinonen, J. (Technical Research Centre of Finland); Vuorinen, U. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 









and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

In Finland there are four nuclear power reactors at two sites. The 
total nuclear capacity is 2300 MW(e) and the share of electricity 
consumed in Finland in 1985 was some 38%. According to Finnish 
legislation the waste producer is responsible for the entire waste 
management including disposal and for all the costs involved. At a 
later stage the Government shall assume the responsibility after the 
disposal repository has been approved as fulfilling the safety re- 
quirements and after sufficient financial assurance for covering the 
possible later costs. Low- and intermediate level radioactive wastes 
will be disposed of in especially excavated rock cavities at a depth 
from 50 to 120 m. The repositories will be located at the sites of the 
two power piants. The construction will start in 1988 and the dis- 
posal operation into both repositories is scheduled to begin in 1992. 


28008 (CONF-860905—Vol.2, pp. 1893-1904) Low- and 
medium-level waste management in Belgium: assessment of 
volume reduction economics. Zaccaie, H.; Deconinck, J. Ameri- 
can Nuclear Society (USA). Fue! Cycle and Waste Management 
Div.; American Nuclear Society (USA). Niagara-Finger Lakes Sec- 
tion. Jul 1987. From International meeting on low, intermediate and 
high level waste management - decontamination and decommis- 
sioning; Niagara Falls, NY, US; September 14, 1986. In Spectrum 
‘86: Proceedings: Volume 2. Order Number DE88015082/JAW. 
Available from NTIS, PC A99/MF A01. 

Up to 1982, conditioned low-level waste produced in Belgium was 
dumped in the Atlantic Ocean in accordance with the London 
Dumping Convention and under the control of the international NEA 
mechanism. As a consequence of the interruption of sea disposal in 
1983 and of the uncertainties affecting possible future sea dispos- 
als, Belgium’s waste management scheme has been adapted in 
order to assure the waste generators of the continuity of the waste 
disposal services. This management scheme is defined as the ref- 
erence case. An economical analysis of this reference case, has 
been performed using cost elements such as treatment and condi- 
tioning, transportation, storage and disposal. In order to assess the 
main factors which influence the economic value of volume reduc- 
tion measures, the economics of variant cases are presented. This 
allows acknowledgement of future measures such as supercom- 
paction which could be implemented to ensure an economical 
management from a technical as well as from a radiological point of 
view. 


28009 (CONF-860905-Vol.2, pp. 1905-1914) Potential pro- 
cess options to minimize immobilized HLW volume at the Idaho 
Chemical Processing Plant. Berreth, J.R. (Westinghouse Idaho 
Nuclear Co., Inc. (USA)); Knecht, D.A. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. DOE 
Contract AC07-841D12435. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Alternatives are being evaluated to minimize final volumes for po- 
tential repository disposal of defense nuclear high-level wastes. 
Potential improvements in the fuel reprocessing flowsheet to mini- 
mize waste generation are being evaluated. In addition, research is 
being conducted on treatment of the waste to remove inert compo- 
nents and on a high-waste-loading ceramic-based waste form. 
Comparative overall system costs for the alternative options have 
been evaluated. 


28010 (CONF-860905-Vol.2, pp. 1949-1962) West Valley 
decommissioning cost benefit analysis for reuse of nuclear fa- 
cilities. Daugherty, H.F. (West Valley Nuclear Services Co., Inc., 
NY (USA)); Sage, J.A. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 
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A cost benefit analysis is presented for the decommissioning of 
the nuclear fuel reprocessing plant at West Valley, New York. Plant 
characterization, evaluation of plant areas for reuse, decontamina- 
tion methods, and the bases for cost estimation and 
decommissioning planning are discussed. Cost benefits are quanti- 
fied and conclusions are drawn. 


28011 (CONF-860905-—Vol.2, pp. 1975-1986) Structural evalu- 
ation of BWIP high-level radioactive waste packages using 
current and proposed alternative design criteria. Eggers, A.G. 
(Westinghouse Electric Corp. (USA)). American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

The US government has established a program for the disposal 
of spent nuclear fuel and high-level radioactive waste. The Nuclear 
Waste Policy Act (NWPA) of 1982 requires the first nuclear waste 
repository to begin receiving waste in 1998. One potentially accept- 
able site currently being evaluated is the Hanford Site in the Pasco 
Basin where the host rock is basalt. Under the direction of the US 
Department of Energy (DOE), Rockwell International’s Rockwell 
Hanford Operations (RHO) has initiated the Basalt Waste Isolation 
project (BWIP). The BWIP must design waste packages for em- 
placement in the repository. The present approach to design of the 
metallic containment portion (container) of the package is to apply 
design rules provided for Class 1 Nuclear Power Plant Components 
in the ASME Boiler and Pressure Vessel Code. The container dif- 
fers considerably from a power plant component. First, isolation in 
the repository prevents personnel access. In addition, the container 
is subjected to minimal cyclic loading, and its temperature de- 
creases with time as the waste heat generation decays. It has been 
estimated that a savings of one billion dollars can be made if the 
thickness of the containers could be reduced by one third. This pa- 


per provides numerical examples of application of the existing 
ASME Code rules and a proposed Alternative Criteria to one BWIP 
container. 


28012 (CONF-860905-Vol.2, pp. 1987-1994) Long-term sur- 
face storage of radioactive waste in the Netherlands: the 
governments way of finding a location. Cornelissen, H. (Dept. of 
Housing (Netherlands)). American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Radioactive Waste Management in the Netherlands is based on 
the principles of Isolation, Control and Surveillance of the waste. In 
that philosophy one single location had to be found for the long 
term (50-100 years) storage of all radioactive wastes arising in the 
Netherlands. This paper gives the story of finding that location. 
Some specific factors and aspects of the story are enumerated for 
discussion. 


28013 (CONF-860905-Vol.2, pp. 1995-2004) Long-term sur- 
face storage of radioactive waste in the Netherlands: the 
environmental impact report (EIR). Bueno de Mesquita, K.G. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The EIR was prepared to give information on the facility and its 
possible impact on the environment, independent of its location. Af- 
ter site selection the site-specific aspects will be evaluated in a 
special EIR. In the central storage and treatment facility all types of 
radioactive waste arising in the Netherlands will be treated and 
stored in surface storage structures. Two scenarios were developed 


to reflect the uncertainty in the amount of waste that will be gener- 
ated during the next 50-100 years. Individual effective dose 
equivalents at the site boundary in the order of 10-® mSv/y (= 
10—* mrem/y) were found as a result of incineration of all low- and 
intermediate level waste. For handling and storage of spent fuel 
elements site boundary doses in the order of 10~° mSv/y are ex- 
pected. The radiological consequences of accidents were evaluated. 
The most severe accident appeared to be an aircraft crashing on a 
vault loading machine carrying a full load of 8 spent fuel elements 
(3.6 mSv at the site boundary). 


28014 (CONF-860905—Vol.2, pp. 2036-2044) Technology 
evaluation and public decision making: selected case studies. 
Stanton, C.C. (Dames & Moore, New York, NY (USA)); Vessels, 
R.D. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The pace of technological development and lead times for waste 
treatment and disposal facilities require decisions to be made 
among alternatives at varying stages of development and facing 
significant uncertainties on the timing and specific performance of a 
given facility. Such decision-making must also reflect the reality that 
technical issues are not the sole criterion for choosing among alter- 
natives. This paper describes recent experience in technology 
evaluation, public perception and environmental regulation. Dames 
& Moore developed techniques to enable a choice to be made by 
the Southeast Compact Commission for managing low-level waste 
in the region. This required development and justification of evalua- 
tion criteria which were accepted and weighted by Commission 
representatives in a Delphi process. This is a method for developing 
group concensus through several rounds of discussion, assignment 
of relative worth by participants and comparison of individual scores 
to those of other members of the group. A technical assessment of 
the conformance of alternative technologies to the criteria, com- 
bined with the Delphi weighting, results in a ranking to provide a 
quantitative basis for management recommendations. It is important 
to identify all of the affected parties and to get them involved in the 
very early stages when the regulations and other decisions are just 
being developed. Successful experience with mediation of an envi- 
ronmental rulemaking is described as a possible alternative to 
traditional regulatory procedures that have historically been lengthy 
and often disappointing to all participants. 


28015 (CONF-860905—Vol.2, pp. 2045-2053) Achieving public 
and agency understanding of Hanford defense waste disposal 
program. White, J.D. (Dept. of Energy (USA)); Shupe, M.W.; 
Holten, R.A.; Wukelic, J.W.; Bracken, E.A.; Leroy, S.H. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

In April, 1986, the Department of Energy-Richland Operations 
Office (DOE-RL) released a Draft Hanford Defense Waste- 
Environmental Impact State (HDW-EIS) describing alternatives for 
the disposal of radioactive defense wastes accumulating at Hanford 
since 1944. To generate public involvement in the Draft HDW-EIS, 
DOE-RL implemented a comprehensive public information program 
involving a series of open houses, informational workshops and 
public hearings which informed Northwest residents about defense 
waste disposal alternatives and provided opportunity for public input 
on the Draft HDW-EIS. The meeting series also exceeded National 
Environmental Protection Act (NEPA) requirements. The program 
provided for a cross section of regional representatives called the 
Northwest Citizens Forum on Defense Waste (Forum) to review the 
Draft HDW-EIS and submit recommendations, and it assembled a 
trained speakers bureau of Hanford experts to provide technical yet 
understandable information about defense waste plans and pro- 
grams. Both the speakers bureau and the Forum continue to 
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provide a communication link between the public and DOE-RL. The 
Draft HDW-EIS information program informed citizens of the need 
to permanently dispose of Hanford’s Defense Waste and improve 
US Department of Energy (DOE) credibility. 


28016 (CONF-860905-Vol.2, pp. 2054-2066) Translating 
defense waste processing facility design criteria into an engi- 
neered facility design. Kemp, J.B. (Bechtel National, Inc. (USA)). 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Defense Waste Processing Facility (DWPF) design criteria im- 
posed some new and unusual requirements on the detailed design 
of the facility. This paper describes some of these criteria and dis- 
cusses the design solutions for dimensional requirements, ventilation 
systems, processing technology, and the distributed control system. 


28017  (CONF-860905—Vol.2, pp. 2067-2079) Project AMOS, 
modernization of the waste facilities at Studsvik, Sweden. Lin- 
der, P. (Studsvik Energiteknik AB, Nykoeping (Sweden)); 
Bergstroem, B. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

AMOS is a combined waste management and facility construction 
program aimed at converting waste accumulated during 25 years of 
STUDSVIKs nuclear research activities into forms compatible with 
the Swedish national waste program. Sweden is currently construct- 
ing a final repository for medium level waste which is scheduled for 
commissioning in 1988. A large amount of the waste presently 
stored at STUDSVIK will be treated and shipped to the final reposi- 
tory. The AMOS Project treatment facilities for medium level solid 
and liquid waste, standard packaging, the rock cavern for interim 
storage and the harbor are described. 


28018 (CONF-860905-Vol.2, pp. 2101-2117) Flexible storage 
and operation with OSSC’s. DeRitis, L.J.; Wolf, C.R.; Dufrane, 
K.H. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The On-Site Storage Container (OSSC) was conceived by AT- 
COR and introduced to the Rad Waste market in 1981. The concept 
has proven to be an acceptable, economical alternative to the costly 
construction of large on-site storage facilities. The development, de- 
sign and cost effectiveness features of the OSSC as a temporary 
storage facility are discussed in detail, along with its application to 
permanent geological disposal sites. The flexibility of OSSCs has 
permitted a natural extension of its use as a shield into areas of 
waste processing. This extension of use along with operational 
experience promoted the development and implementation of addi- 
tional features into the basic design. The OSSC concept also led to 
interesting new concepts such as the development of attractive one 
piece reinforced concrete structures. Low cost storage applications 
are shown for use as a portable environmental laboratory, contami- 
nated tool or instrument storage, as well as for remote processing 
applications. This building block approach has also been adapted 
as a storage warehouse of significant flexibility. 


28019 


(CONF-860905—Vol.2, pp. 2118-2131) Replacement of 
a biological shielding window in the waste encapsulation and 
Storage facility hot cell. Watkins, J.L.; Stevenson, M.W. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 


Niagara Falls, NY, US; September 14, 1986. In Spectrum 86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

There are seven hot cells in the Waste Encapsulation and 
Storage Facility, located on the Hanford Site near Richland, Wash- 
ington. These cells contain 0.91-m-(3-ft) thick oil-filled viewing 
windows and a cell-side cover glass. The cover glass is a cerium- 
stabilized tempered glass in a stainless steel frame that is sealed to 
the cell wall with a polyurethane gasket. The cover glass protects 
the viewing window and serves as a biological barrier between the 
cell and operating gallery. After approximately 4 years of cell opera- 
tion, evidence of gasket deterioration was noted on several 
windows. The decision was made to change out the gaskets and 
cover glasses. The cover glass must be replaced by totally remote 
operations, which makes replacement particularly difficult. This pa- 
per describes the unique methods, techniques, and equipment used 
to change the cover glass. It is believed that this change was a first 
for highly contaminated US hot-cell facilities. 


28020 (CONF-860905-Vol.2, pp. 2132-2142) Remote liquid 
and solid waste handling: different maintenance philosophies 
and equipment for the reprocessing plant Wackersdorf. Leister, 
P. (Deutsche Gesellschaft fuer Wiederaufarbeitung von Kern- 
brennstoffen, Hannover (West Germany)); Mischke, J. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The arrangement of the process components for liquid and solid 
waste treatment in the WAW in non accessible cells of different lay- 
out and the maintenance approach are reported. The application of 
the FEMO-concept for the liquid process steps is explained and a 
demand for experimental verification of remote maintenance proce- 
dures for module techniques is demonstrated. The successful 
demonstration of the process step of solidifying HLLW waste by 
ceramic melter technique in a Hot-cell (PAMELA) gave rise to unifi- 
cation of remote separation/joining techniques for pipes and 
electrical power lines to allow an extension of the standardization 
potential of maintenance procedures both in FEMO-cells and Hot- 
cells. 


28021 (CONF-860805—Vol.2, pp. 2143-2156) Innovative con- 
struction methods and retrofitting the old with the new. 
Simpson, R.M.; Skillern, G.; Leonard, |. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

This paper discusses the construction aspect of the West Valley 
Demonstration Project (WVDP). The construction on this project is 
unique because many different activities have to occur in the same 
area at the same time to meet schedules. The scheduling is done in 
phases so that activities can overlap for faster completion of the 
project. The project emphasis is on retrofitting the existing facilities 
instead of building new ones. Innovative construction methods used 
to accomplish these project goals include modular construction 
methods so that system testing and construction can proceed at the 
same time and use of an existing waste tank to house the process- 
ing equipment for the High Level Waste (HLW) processing. 


28022 (DOE/ER/13796-5) Structural analysis of the central 
Columbia Plateau utilizing radar, digital topography, and mag- 
netic data bases. Thiessen, R.L.; Eliason, J.R.; Johnson, L.K.; 
Brougher, C.W.; Foley, M.G.; Beaver, D.E. Washington State Univ., 
Pullman, WA (USA). Dept. of Geology. 1988. 25p. DOE Contract 
FG06-87ER13796. (CONF-8808218—1: 8. international conference 
on basement tectonics, Butte, MT, US, August, 1988). Order Num- 
ber DE89010878/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 
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The geology of the central Columbia Plateau is characterized by 
subdued topography and limited outcrop, with most of the exposure 
concentrated in localized folded/faulted mountains (the Yakima 
folds) and along river canyons. In order to efficiently compare linea- 
ment data bases, we have written an automated computer routine 
that correlates lineaments that are within a user specified distance 
of each other. The angle between their trends has to be less than 
an input maximum separation angle. If more than two lineament 
maps exist for the area, the analyst may also specify the minimum 
number of times each structure must be seen. The lineament corre- 
lation routine was applied to data bases of all aeromagnetic linears 
as well as lineaments seen on radar and a digital elevation model 
image. Due to their topographic expression and associated defor- 
mation, the Yakima folds are detected by nearly all of the studies. 
Other features that do not correspond to known structures are de- 
tected in a number of the above data types and so are likely to 
have a strong structural control. Previously mapped small faults that 
obliquely cross the Yakima folds were identified a muitipie number 
of times. These structures align with a set of three-dimensional pla- 
nar structures identified with our unique Geologic Spatial Analysis 
(GSA) system. The GSA analysis is based upon computer auto- 
mated detection of valley bottoms as defined by a DEM. Valley 
vectors which are coplanar may be controlled by a planar geologic 
structure whose three-dimensional orientation can be calculated by 
GSA routines. 58 refs., 7 figs. 


28023 (DOE/HWP-80) Magnetic separation of Department 
of Energy wastes. Hoegler, J.M.; Bradshaw, W.M. Oak Ridge Na- 
tional Lab., TN (USA). Hazwrap Support Contractor Office. Mar 
1989. 65p. Sponsored by DOE Defense Programs. DOE Con- 
tract AC05-840R21400. (ORNL/TM-11117). Order Number 
DE89012908/JAW. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

This report provides a description of the research activities per- 
formed to evaluate the application of paramagnetic separation 
technology for the reduction or elimination of certain Department of 
Energy (DOE) hazardous or low-level radioactive wastes. The re- 
search was performed by the Oak Ridge National Laboratory under 
the direction of the DOE Hazardous Waste Remedial Actions Pro- 
gram (HAZWRAP) Support Contractor Office. The DOE waste 
materials that are the best candidates for reduction by the paramag- 
netic separation process are those where the hazardous portion of 
the waste has different magnetic properties from the materials from 
which it is being separated; paramagnetic relates to small but posi- 
tive magnetic susceptibility. Magnetic separation is commercially 
used to (1) remove impurities such as Fe203, TiO2, and K2O from 
clay for use in glossy paper products and (2) concentrate ores in 
the mining industry. The objective of this research is to evaluate 
magnetic separation for DOE applications by (1) selecting candidate 
DOE waste streams, (2) evaluating the potential of magnetic sepa- 
ration to meet DOE program objectives, and (3) determining if 
implementation of magnetic separation is economical for the se- 
lected waste streams. 8 refs., 21 figs., 13 tabs. 


28024 (DOE/NV/10461-T1-Vol.6) Chemistry of groundwater 
in tuffaceous rocks, central Nevada: State of Nevada, agency 
for nuclear projects/nuclear waste project office. Baker, S.L.; 
Jacobson, R.L. USDOE Nevada Operations Office, Las Vegas, NV 
(USA). Yucca Mountain Project Office. Jan 1987. 117p. DOE Con- 
tract FGO8-85NV10461. (NWPO-TR—006-87). Order Number 
DE89011485/JAW. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

A flow path chemical model in tuffaceous rocks was developed us- 
ing statistical, graphical, and computer methods. Forty-nine springs 
which discharged from glassy, devitrified, and variably altered silicic 
rocks represent early stage recharge chemistry. Chemical analyses 
from Pahute Mesa and Yucca Mountain wells penetrating similar 
rock type and representing further chemically evolved waters, were 
compared. Common traits included pH, SO4, HCO3, SiOz, TDS, 
and mineral saturation and stability. The trace elements (Fe, Mn, F, 
Li, and Sr), Cl, and cation concentrations, and temperature distin- 
guished the two end member groundwaters. The dii: srence in cation 
proportion between the Ca-HCO3 type recharge chemistry and the 
Na-HCOg3 type well chemistry may reflect a decrease in divalent 


ions upon secondary mineral formation and/or ion exchange with 
clay and zeolite minerals (chiefly smectite and clinoptilolite). 


28025 (DOE/NV/10461-T1-Vol.7) Inventory of numerical 
codes available for high-level nuclear waste repository perfor- 
mance modeling at Yucca Mountain, Nevada. Panahi, Z. Nevada 
Nuclear Waste Project Office, Carson City, NV (USA); Nevada 
Univ., Reno, NV (USA). Water Resources Center. Jun 1987. 152p. 
DOE Contract FG08-85NV10461. (NWPO-TR-007-87). Order Num- 
ber DE89011490/JAW. Available from NTIS, PC AO8/MF A011 - 
OSTI; GPO Dep. 

The purpose of this study is to generally characterize the numeri- 
cal codes and to broadly identify background information on current 
modeling capabilities as applied to nuclear waste repository sites, 
particularly to Yucca Mountain geologic formation. No attempt was 
made to establish in-depth evaluation of each code in terms of relia- 
bility and utility for the environment at hand. This report may be 
updated periodically as new codes are developed by DOE contrac- 
tors or others, specifically to address the recognized complexities of 
the unsaturated, fractured tuffs. 204 refs. 


28026 (DOE/NV/10461-T1-Vol.8) A role in environmental 
compliance for the state of Nevada during site characterization 
of the proposed high-level nuclear waste repository site at 
Yucca Mountain, Nevada. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA). Jan 1988. 83p. DOE Con- 
tract FGO8-85NV10461. (NWPO-TR-008-88). Order Number 
DE89011493/JAW. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

The present report results from an analysis of the regulatory 
requirements in light of draft plans for site characterization and envi- 
ronmental compliance prepared by DOE and an evaluation of the 
past record of the Agency in matters of environmental protection. A 
perspective thereby was gained on how regulatory compliance is 
likely to be carried out by DOE for the Yucca Mountain project and 
the corresponding oversight role for the State of Nevada can pro- 
vide oversight. 55 refs. 


28027 (DOE/NV/10630—2) Status of the flora and fauna on 
the Nevada Test Site: Results of continuing basic environmen- 
tal research, January—December 1987. Hunter, R.B.; Medica, P.A. 
Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA). Environment and Health Div. 9 Feb 1989. 103p. Sponsored 
by DOE Environment Health & Safety. DOE Contract AC08- 
84NV10327. Order Number DE89011307/JAW. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

In 1987, three pristine sites in the Mojave Desert and Mojave- 
Great Basin transition zone were selected as “pristine” plots. They 
were surveyed and gridded for animal studies, and perennial plants 
were measured. In addition, ephemeral and perennial plants, 
lizards, and mammals were sampled on a two-year-old burned area 
in Yucca Flat and perennial plants measured on a one-year-old 
burned site in Mid Valley. On the five areas sampled, there were a 
total of 29 perennial plant species measured on belt transects. 
Cover on undisturbed areas varied from 22 to 38 percent as rang- 
ing from 3010 to 5580 kg-dry wvha on pristine sites and from 40 to 
127 kg/ha on burned areas. Plant density varied from one to four 
plants per square meter. Perennial plants on the two burned areas 
considered largely of species which resprout from below-ground af- 
ter a fire. Desert ephemeral plants were sampled on six sites, and 
species were also recorded on five plots in Yucca Flat. Of 36 
species recorded, by far the most common was Bromus rubens, a 
European species introduced to the western United States in the 
late 19th century. It was present on all sites, but at low density on 
the dry sandy soils of Jackass Flats. Comparison with data of Dr. 
Beatley suggests its density in rock valley had increased from less 
than ten per square meter in the 1960s to greater than 500 per 
square meter in 1987. 101 refs., 15 figs., 31 tabs. 


28028 (DOE-RW-88.073) Preliminary studies of cobalt com- 
plexation in groundwater. Warwick, P.; Shaw, P.; Williams, G.M.; 
Hooker, P.J. Department of the Environment, London (UK). Jan 
1988. 11p. Order Number DE89614662/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A relatively non-invasive method has been used to separate com- 
plexed from free cobalt-60 in groundwater, using the weak cationic 
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adsorption properties of Sephadex gels, and a mobile phase of 
natural groundwater. Results show the kinetics of Co complex for- 
mation in groundwater to be slow, and that the equilibrium position 
is affected by temperature, cobalt concentration and the ionic/ 
organic strength of the groundwater. The addition of DAEA cellulose 
to the groundwater to remove humic material, also removed the ma- 
jority of organic species which absorb UV at 254 nm, but 45% of 
the original total organic carbon remained, and the amount of com- 
plexed cobalt left in solution was only reduced to 76% of its former 
concentration. This suggests that the completed Co species sepa- 
rated by the method described in this paper are a mixture of 
inorganic and organic compounds, and studies are therefore contin- 
uing to establish their exact nature. 


28029 (DOE-RW-88.078) Sorption study of ®Sr, '57Cs and 
227Th onto glacial sand as part of an interlaboratory exercise. 
Haigh, D.G.; Hooker, P.J. Department of the Environment, London 
(UK). Apr 1988. 43p. Order Number DE89614663/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A number of radionuclide batch sorption tests have been carried 
out on core material from boreholes on the BNFL Drigg site, Cum- 
bria, as part of an intercomparison exercise with BNFL, Sellafield. 
This report describes the nature of the materials used, the method 
and the results of the BGS side of the interlaboratory exercise. An- 
other report will describe the intercomparison. These experiments 
formed part of a wider programme of laboratory tests by BGS to as- 
certain the sorption properties of the Drigg sands and silts as an 
information base for designing artificial in-situ radionuclide migration 
experiments on site at Drigg. Three radionuclides were used, 85S, 
137Cs, and 227Th. Interestingly, although sorption of strontium was 
about 15 times less than for thorium, the pattern of sorption as a 
function of borehole depth i.e. mineralogical composition, was very 
similar. Sorption of 187Cs was found to be non-linear, depending 
strongly on caesium concentration in the groundwater. Isotherm fits 
were used to determine the energy of sorption in the ion exchange 
process, the mechanism responsible for uptake. There is a need for 
a standard batch sorption method to be in common use. 


28030 (DOE/RW-0161) Site characterization plan overview: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Consultation Draft. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (USA). Jan 1988. 123p. Avail- 
able from OSTI, PO Box 62, Oak Ridge, TN 37831. 

The consultation draft of the site characterization plan is a lengthy 
document that describes in considerable detail the program that will 
be conducted to characterize the geologic, hydrologic, and other 
conditions relevant to the suitability of the site for a repository. The 
overview presented here consists of brief summaries of important 
topics covered in the consultation draft of the site-characterization 
plan; it is not a substitute for the site-characterization plan. The ar- 
rangement of the overview is similar to that of the plan itself, with 
brief descriptions of the disposal system — the site, the repository, 
and the waste package — preceding the discussion of the character- 
ization program to be carried out at the Yucca Mountain site. It is 
intended primarily for the management staff of organizations in- 
volved in the DOE's repository program — staff who might wish to 
understand the general scope of the site-characterization program, 
the activities to be conducted, and the facilities to be constructed 
rather than the technical details of site characterization. 22 figs., 1 
tab. 


28031 (DOE/RW-—0199-Vol.1-Pt.A) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 1, Part A: Chapters 1 and 2. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (USA). 
Dec 1988. 759p. Available from OSTI, PO Box 62, Oak Ridge, TN 
37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 


the DOE's Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 750 refs., 123 figs., 42 tabs. 


28032 (DOE/RW-—0199-Vol.2-Pt.A) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 2, Part A: Chapters 3, 4, and 5. USDOE Office 
of Civilian Radioactive Waste Management, Washington, DC (USA). 
Dec 1988. 577p. Available from OSTI, PO Box 62, Oak Ridge, TN 
37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE's Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 575 refs., 84 figs., 68 tabs. 


28033 (DOE/RW-0199-Vol.3-Pt.A) Site Characterization Plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 3, Part A: Chapters 6 and 7. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (USA). 
Dec 1988. 654p. Available from OSTI|, PO Box 62, Oak Ridge, TN 
37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE’s Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 218 figs., 50 tabs. 


28034 (DOE/RW-0199-Vol.4-Pt.B) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 4, Part B: Chapter 8, Sections 8.0 through 
8.3.1.4. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (USA). Dec 1988. 855p. Available from OSTI, PO 
Box 62, Oak Ridge, TN 37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE’s Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 74 figs., 32 tabs. 


28035 (DOE/RW—0199-Vol.5-Pt.B) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 5, Part B: Chapter 8, Sections 8.3.1.5 through 
8.3.1.17. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (USA). Dec 1988. 889p. Available from OSTI, PO 
Box 62, Oak Ridge, TN 37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
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description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the SOE’s Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 


28036 (DOE/RW-—0199-Vol.6-Pt.B) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 6, Part B: Chapter 8, Sections 8.3.2 through 
8.3.4.4. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (USA). Dec 1988. 553p. Available from OSTI, PO 
Box 62, Oak Ridge, TN 37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE's Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 35 figs., 70 tabs. 


28037 (DOE/RW-—0199-Vol.7-Pt.B) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 8, Part B: Chapter 8, Sections 8.3.5 through 
8.3.5.20. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (USA). Dec 1988. 893p. Available from OSTI, PO 
Box 62, Oak Ridge, TN 37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE's Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 68 figs., 102 tabs. 


28038 (DOE/RW-—01 99-Vol.8-Pt.B) Site characterization plan: 
Yucca Mountain Site, Nevada Research and Development Area, 
Nevada: Volume 8, Part B: Chapter 8, Sections 8.4 through 8.7; 
Glossary and Acronyms. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (USA). Dec 1988. 713p. 
Available from OSTI, PO Box 62, Oak Ridge, TN 37831. 

This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Section 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE's Mission Plan for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 88 figs., 42 tabs. 


28039 


(DOE/RW-0199-Vol.9) Site characterization plan: 
Yucca Mouniain Site, Nevada Research and Development Area, 
Nevada: Volume 9, Index. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (USA). Dec 1988. 303p. 
Available from OSTI, PO Box 62, Oak Ridge, TN 37831. 


This site characterization plan (SCP) has been developed for the 
candidate repository site at Yucca Mountain in the State of Nevada. 
The SCP includes a description of the Yucca Mountain site (Chap- 
ters 1-5), a conceptual design for the repository (Chapter 6), a 
description of the packaging to be used for the waste to be em- 
placed in the repository (Chapter 7), and a description of the 
planned site characterization activities (Chapter 8). The schedules 
and milestones presented in Sections 8.3 and 8.5 of the SCP were 
developed to be consistent with the June 1988 draft Amendment to 
the DOE’s Mission Pian for the Civilian Radioactive Waste Manage- 
ment Program. The five month delay in the scheduled start of 
exploratory shaft construction that was announced recently is not 
reflected in these schedules. 


28040 (DOE/RW-0206) Site characterization plan: Public 
Handbook, Yucca Mountain, Nevada. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). Jan 1989. 
28p. Sponsored by DOE Radioactive Waste Management. Available 
from OSTI. 

The Yucca Mountain site in Nevada has been designated by the 
Nuclear Waste Policy Act of 1982, as amended, for detailed study 
as the candidate site for the first US geologic repository for spent 
nuclear fuel and high-level radioactive waste. The detailed study — 
called “site characterization” — will be conducted by the Depart- 
ment of Energy (DOE) to determine the suitability of the site for a 
repository and, if the site is suitable, to obtain from the Nuclear 
Regulatory Commission authorization to construct the repository. As 
part of the site characterization study, DOE has prepared a Site 
Characterization Plan (SCP) for the Yucca Mountain site. The Site 
Characterization Plan is a nine-volume document, approximately 
6300 pages in length, which describes the activities that will be con- 
ducted to characterize the geologic, hydrologic, and other conditions 
relevant to the suitability of the site for a repository. Part 1 of this 
Handbook explains what site characterization is and how the Site 
Characterization Plan (Plan) relates to it. Part 2 tells how to locate 
subjects covered in the Plan. Another major purpose of this Hand- 
book is to identify opportunities for public involement in the review 
of the Site Characterization Plan. DOE wants to be sure that the 
public has adequate opportunities to learn about the Plan and re- 
view the results of the subsequent technical studies. 14 refs. 


28041 (DOE/RW-0234) Telecommunications Network Plan. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (USA). May 1989. 33p. Sponsored by DOE Radioactive 
Waste Management. Available from OSTI. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
must, among other things, be equipped to readily produce, file, 
store, access, retrieve, and transfer a wide variety of technical and 
institutional data and information. The data and information regularly 
produced by members of the OCRWM Program supports, and will 
continue to support, a wide range of program activities. Some of the 
more important of these information communication-related activities 
include: supporting the preparation, submittal, and review of a li- 
cense application to the Nuclear Regulatory Commission (NRC) to 
authorize the construction of a geologic repository; responding to 
requests for information from parties affected by and/or interested in 
the program; and providing evidence of compliance with all relevant 
Federal, State, local, and Indian Tribe regulations, statutes, and/or 
treaties. The OCRWM Telecommunications Network Plan (TNP) is 
intended to identify, as well as to present the current strategy for 
satisfying, the telecommunications requirements of the civilian ra- 
dioactive waste management program. The TNP will set forth the 
plan for integrating OCRWM's information resources among major 
program sites. Specifically, this plan will introduce a telecommunica- 
tions network designed to establish communication linkages across 
the program’s Washington, DC; Chicago, Illinois; and Las Vegas, 
Nevada, sites. The linkages across these and associated sites will 
comprise Phase | of the proposed OCRWM telecommunications 
network. The second phase will focus on the modification and ex- 
pansion of the Phase | network to fully accommodate access to the 
OCRWM Licensing Support System (LSS). The primary compo- 
nents of the proposed OCRWM telecommunications network include 
local area networks; extended local area networks; and remote ex- 
tended (wide) area networks. 10 refs., 6 figs. 
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28042 (DP-87-125-1/2) Waste Management Program: Tech- 
nical progress report, January—June, 1987. BE, Inc., Barnwell, 
SC (USA). Mar 1989. 102p. DOE Contract ACO9-76SR00001. 
(BEI/SRL-8655-1/87). Order Number DE89011273/JAW. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This report provides information on operations and development 
programs relating to the management of radioactive wastes at the 
Savannah River Plant. Information on environmental and safety as- 
sessments, waste form development, and process and equipment 
development is reported for long-term waste management. 56 refs., 
32 figs., 59 tabs. 


28043 (DP-1606-Rev.2) Defense Waste Processing Facility 
wasteform and canister description: Revision 2. Baxter, R.G. Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant. Dec 1988. 65p. DOE Contract AC09-76SR00001. Order 
Number DE89011276/JAW. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

This document describes the reference wasteform and canister 
for the Defense Waste Processing Facility (DWPF). The principal 
changes include revised feed and glass product compositions, an 
estimate of glass product characteristics as a function of time after 
the start of vitrification, and additional data on glass leaching perfor- 
mance. The feed and glass product composition data are identical to 
that described in the DWPF Basic Data Report, Revision 90/91. The 
DWPF facility is located at the Savannah River Plant in Aiken, SC, 
and it is scheduled for construction completion during December 
1989. The wasteform is borosilicate glass containing approximately 
28 wt % sludge oxides, with the balance consisting of glass-forming 
chemicals, primarily glass frit. Borosilicate glass was chosen be- 
cause of its stability toward reaction with potential repository 
groundwaters, its relatively high ability to incorporate nuclides found 
in the sludge into the solid matrix, and its reasonably low melting 
temperature. The glass frit contains approximately 71% SiO2, 12% 
BoO3, and 10% Na2O. Tests to quantify the stability of DWPF waste 
glass have been performed under a wide variety of conditions, in- 
cluding simulations of potential repository environments. Based on 
these tests, DWPF waste glass should easily meet repository crite- 
ria. The canister is filled with about 3700 Ib of glass which occupies 
85% of the free canister volume. The filled canister will generate ap- 
proximately 690 watts when filled with oxides from 5-year-old sludge 
and precipitate from 15-year-old supernate. The radionuclide activity 
of the canister is about 233,000 curies, with an estimated radiation 
level of 5600 rad/hour at the canister surface. 14 figs., 28 tabs. 


28044 (DP-MS—88-231) Noble metal accumulation and re- 
covery in DWPF waste-glass melter. Bickford, D.F.; Allen, P.M.; 
Peters, S.M. Savannah River Lab., Aiken, SC (USA). 1989. 39p. 
DOE Contract ACO9-76SR00001. (CONF-8904195-1: US-FRG 
workshop on high level waste disposal, Mol, BE, April 10, 1989; 
CONF-890421-8). Order Number DE89010749/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Amalgamation of noble metals in melter feed has been hypothe- 
sized to influence the precipitation and rate of accumulation of 
electrically conductive noble metal phases in the DWPF melter. 
Simulated nuclear waste melter feed has been prepared containing 
noble metals in their expected form and mercury. The results of 
minimelter and crucible tests using this feed have been compared 
to glass thermochemistry and calculated particle settling velocities. 
The majority of the noble metals have been found to pass out of the 
melter as individual particles about 1 micron in diameter. Approxi- 
mately 5 to 20% consist of particles up to 0.5 mm in diameter which 
rapidly settle in waste glass. The larger particles are the result of 
heating of large amalgam particles, and of froth-floatation- 
concentration in the melt. Quantities of noble metals in the DWPF 
melter feeds are such that the melter design life of two years can 
probably be met without modifications to the melter feed or melter 
design. Additional long-term testing, both large-scale non- 
radioactive and small-scale radioactive, is planned to establish the 
actual noble metal effect on melter life. The amount of large parti- 
cles prone to settling is minimized by the use of ground glass frit 
and reducing agents. Further minimization of large particles proba- 
bly could be achieved by grinding of amalgams prior to the addition 
of frit. This work supports earlier SRL work which concluded that 


melter life could be extended by the modest design change of rais- 
ing the melter electrodes off of the melter floor by a small portion of 
the melter diameter. 


28045 (DP-MS-—89-25) Large scale process simulation: A 
case study integrated waste processing flowsheet for SRP. 
Fowler, J.R.; Edwards, R.E. Jr.; Sarma, P.V.L.N. Savannah River 
Lab., Aiken, SC (USA). 1989. 18p. DOE Contract ACO9- 
76SRO00001. (CONF-8904204—-1: Du Pont corporate process 
simulation symposium, Newark, DE, US, April 27, 1989). Order 
Number DE89011625/JAW. Available from NTIS, PC AO3/MF A0O1 - 
OSTI; GPO Dep. 

The largest chemical process flowsheet model built within Du 
Pont and perhaps in the world is described. This model consists of 
161 components per stream, over 1000 streams, more than 400 
unit operation blocks, more than 200 chemical reactions, 8 recycle 
loops, 34 user added subroutines and 3 separate physical property 
sets. We discuss why such models are necessary, how to build 
them and how to use them. The special requirements of the simula- 
tor needed are also discussed. This model simulates processing of 
defense waste at the Savannah River Plant. It has played a vital 
role in the design, construction and permit applications for the De- 
fense Waste Processing Facility (DWPF) and ancillary facilities that 
are being built at the Savannah River Plant at a cost of about $1 
billion dollars. Waste processing at SRP will convert radioactive 
waste now stored there to glass and concrete waste forms suitable 
for long-term geological disposal. Using an integrated approach, the 
various processes to be used at SRP are combined into a single 
model to help assure that changes in one process will not adversely 
affect other processes. Separate modules were developed for the 
model to simulate salt decontamination, in-tank sludge processing, 
decontaminated salt processing, preparation of melter feed, vitrifica- 
tion, off-gas processing, by-products processing and waste stream 
treatment. 4 refs. 


28046 (DPST-85-739) Cesium removal from dilute streams 
with Epicor CS-1 ion exchange resin. Kilpatrick, L.L. Savannah 
River Lab., Aiken, SC (USA). 5 Sep 1985. 36p. DOE Contract 
AC09-76SR00001. Order Number DE89011626/JAW. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A laboratory scale ion exchange facility was used to evaluate Epi- 
cor CS-1's capability to remove cesium from a dilute NaNO3 stream 
(600 ppM and 300 ppM Na). Plots of % concentration change of ce- 
sium versus column volumes passed were made for the load and 
for the elution cycles. (See Appendix A and B). NaNO3 and HNO; 
were used as elutriants. The cesium distribution coefficient (Kd) ver- 
sus Na concentration and pH was also measured (See Appendix 
C). The density, specific volume, and capacity of Epicor CS-1 resin 
in Na and H forms were measured. 1 fig., 2 tabs. 


28047 (DP-tr-115) Filtering facility for highly pure radioac- 
tive waste liquor. Sato, Shuichiro; Yoshikawa, Ryozo. Savannah 
River Lab., Aiken, SC (USA). [1989]. 14p. Translation of Japanese 
Patent SHO 62-265598, November 18, 1987. DOE Contract ACO9- 
76SRO00001. Order Number DE89010602/JAW. Available from 
NTIS, PC A03 - OSTI. 

This invention relates to a filtering facility for radioactive waste 
liquor, and particularly to a filtering facility suitable for filtering and 
treating clots in the highly pure radioactive waste liquor. 


28048 
activity waste forms per 10 CFR part 61: Progress report, 
November 30—December 5, 1987. Neilson, R.M. Jr.; McConnell, 
J.W.; Rogers, R.D. Jr. Idaho National Engineering Lab., Idaho Falls, 
ID (USA). 1987. 9p. DOE Contract AC07-761D01570. (CONF- 
871102-5: International waste management conference, Kowloon, 
CN, November 29, 1987). Order Number DE89011109/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

The Low-Level Waste Data Base Development—EPICDOR-II 
Resin/Liner Investigation Program of the US Nuclear Regulatory 
Commission (NRC) is obtaining information on radioactive waste by 
means of NRC- prescribed tests in a disposal environment. This 
paper describes the resin solidification task of that program and in- 
cludes the current test status and results. 28 refs., 5 figs., 6 tabs. 


(EGG-M-14887) Performance testing of high specific 
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28049 (EGG-M-88456) PREPP [Process Experimental Pilot 
Plant] incinerator partitioning studies. Gale, L.G.; Stermer, D.L.; 
McFee, J.N. EG and G Idaho, Inc., Idaho Falls, ID (USA). Mar 
1989. 7p. DOE Contract ACO7-761D01570. (CONF-890521-6: 8. 
international conference on thermal destruction of hazardous, ra- 
dioactive, infectious and mixed wastes, Knoxville, TN, US, May 1, 
1989). Order Number DE89011105/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The Process Experimental Pilot Plant (PREPP) was designed and 
constructed for the incineration of radioactive waste retrieved from 
the transuranic (TRU) waste storage area at the Idaho National 
Engineering Laboratory ‘INEL). Transuranic is defined as those ele- 
ments with atomic numbers higher than that of uranium. The goal 
for processing the waste is to convert it to a form acceptable for 
permanent disposal at the Waste Isolation Pilot Plant (WIPP) lo- 
cated near Carlsbad, New Mexico. The primary TRU elements in 
the waste are plutonium and americium. The TRU waste also con- 
tains a wide variety of materials considered hazardous by EPA 
including lead. Partitioning of both the TRU and the hazardous con- 
stituents of the waste is of interest for PREPP from the standpoints 
of criticality control, radiation protection and control of hazardous 
materials. Two incineration operations were completed which 


provided data on the partitioning; first, dysprosia (DyO2) was pro- 
cessed along with simulated TRU waste to simulate the behavior of 
plutonium oxide and second, electronic components containing sev- 
eral metals provided data on the behavior of lead. 3 figs., 3 tabs. 


28050 (EGG-M-88479) PREPP criticality control. Cargo, 
C.H.; Becker, G.K.; Berglund, G.R.; O'Connor, NJ. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1989. 7p. DOE Contract 
AC07-761D01570. (CONF-890521-7: 8. international conference on 
thermal destruction of hazardous, radioactive, infectious and mixed 
wastes, Knoxville, TN, US, May 1, 1989). Order Number 
DE89011124/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

There is a general lack of data available with regards to criticality 
control in the use of incineration for full scale processing of TRU 
waste. In addition to the new analytical tools, such as PRA, are only 
now starting to be applied to criticality control. These factors have 
made the development of the PREPP Criticality Control Plan some- 
what unique. It is hoped that the PREPP experiences gained in 
these efforts will provide new insight which will be useful to future 
facilities processing waste material containing fissile material. 1 fig. 


28051 (EGG-M-—88481) PREPP [Process Experimental Pilot 
Plant] incinerator flooding incident. O'Connor, NJ. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1989. 6p. DOE Contract 
AC07-761D01570. (CONF-890521-4: 8. international conference on 
thermal destruction of hazardous, radioactive, infectious and mixed 
wastes, Knoxville, TN, US, May 1, 1988). Order Number 
DE89011108/JAW. Available from NTIS, PC A02/MF A01 - OST]; 
GPO Dep. 

On October 31, 1987 the failure of a fuse in the incoming electrical 
distribution system precipitated an event at the Process Experimen- 
tal Pilot Plant (PREPP) in which water from the wet offgas system 
was introduced into the incinerator secondary combustion chamber 
(SCC). Flooding of the SCC is considered a serious event as it 
could result in damage to the incinerator refractory due to thermal 
shock, or camage to the incinerator structure due to sudden steam 
formation and a subsequent pressure pulse. This paper discusses 
the system design modifications and changes in operating practices 
incorporated in the facility to prevent a similar occurrence in the fu- 
ture. Many of the principles upon which the design and operational 
changes are predicted have universal applications-the principles 
can be applied at any incineration facility, although the specific de- 
sign used at PREPP may not be appropriate for a given plant. 


28052 (EGG-M-88482) Particulate generation and control in 
the PREPP [Process Experimental Pilot Plant] incinerator. Ster- 
mer, D.L.; Gale, L.G. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Mar 1989. 6p. DOE Contract ACO7-761D01570. (CONF-890521-3: 
8. international conference on thermal destruction of hazardous, ra- 
dioactive, infectious and mixed wastes, Knoxville, TN, US, May 1, 
1989). Order Number DE89011107/JAW. Available from NTIS, PC 
AO02/MF A011 - OSTI; GPO Dep. 


Particulate emissions in radioactive incineration systems using a 
wet scrubbing system are generally ultimately controlled by flowing 
the process offgas stream through a high-efficiency filter, such as a 
High Efficient Particulate Air (HEPA) filter. Because HEPA filters are 
capable of reducing particulate emissions over an order of magni- 
tude below regulatory limits, they consequently are vulnerable to 
high loading rates. This becomes a serious handicap in radioactive 
systems when filter change-out is required at an unacceptably high 
rate. The Process Experimental Pilot Plant (PREPP) incineration 
system is designed for processing retrieved low level mixed haz- 
ardous waste. It has a wet offgas treatment system consisting of a 
Quencher, Venturi Scrubber, Entrainment Eliminator, Mist Elimina- 
tor, two stages of HEPA filters, and induced draft fans. During 
previous tests, it was noted that the offgas filters loaded with partic- 
ulate at a rate requiring replacement as often as every four hours. 
During 1988, PREPP conducted a series of tests which included an 
investigation of the causes of heavy particulate accumulation on the 
offgas filters in relation to various operating parameters. This was 
done by measuring the particulate concentrations in the offgas sys- 
tem, primarily as a function of scrub solution salt concentration, 
waste feed rate, and offgas flow rate. 2 figs., 9 tabs. 


28053 (EGG-M-88483) PREPP combustion controls. Duke, 
K.P.; Woidtke, J.R. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Mar 1989. 8p. DOE Contract ACO7-761D01570. (CONF-890521-5: 
8. international conference on thermal destruction of hazardous, ra- 
dioactive, infectious and mixed wastes, Knoxville, TN, US, May 1, 
1989). Order Number DE8S9011106/JAW. Available from NTIS, PC 
A02/MF A0O1 - OSTI; GPO Dep. 

This paper is presented to describe the evolution of the combus- 
tion controls used at the INEL Process Experimental Pilot Plant 
(PREPP). Each of the five control concepts is presented with a de- 
scription of its implementation and a discussion of the effects and 
the problems encountered. 5 figs. 


28054 (EGG-M-88494) Drilling and sampling procedures to 
minimize borehole cross-contamination. Russell, B.F.; Hubbell, 
J.M.; Minken, S.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
1989. 13p. DOE Contract AC07-761D01570. (CONF-8905127—-1: 3. 
National Water Well Association outdoor action conference, Or- 
lando, FL, US, May 22, 1989). Order Number DE89011127/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Drilling and sampling procedures have been developed by scien- 
tists from the Idaho National Engineering Laboratory (INEL) to 
minimize the potential of cross-contamination within the borehole or 
from airborne contaminants. These procedures employ off-the-shelf 
wireline drilling equipment, including a Lexan inner core barrel. The 
procedures have been used in both air and mud rotary operations. 
Downhole quality assurance steps include the introduction of 
samarium oxide and/or perfluorocarbon tracers. The procedures 
were initially developed to support subsurface investigation at a low- 
level radioactive waste management complex in Idaho and have 
since been modified and used for Resource Conservation and 
Recovery Act/Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (RCRA/CERCLA) investigations in California 
and Idaho. Most recently, the procedures were employed in a re- 
search investigation in South Carolina to collect microorganisms 
from the deep subsurface. The procedures can be modified to re- 
fiect specific drilling objectives. Overall, the procedures have been 
effective in the minimization or elimination of cross-contamination. 
This approach to sampling represents the latest technology in haz- 
ardous waste subsurface investigations. 4 refs., 3 figs. 


28055 (FRCEA-R-41) Goguel report. Storage of radioactive 
wastes in geologic formations. CEA Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Sep 1988. 
27p. (In French). Order Number DE89770397/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

This paper deals with the discussion of the Goguel report pre- 
sented at the meeting of the French Society of Radiation protection 
(06/88) on radioactive waste disposal in geologic formations. 


28056 (HW-3-1451) Underground activity detector for 
Building 241 Area report on IDS-9. La Violette, F.G. Du Pont de 
Nemours (E.|.) and Co., Richland, WA (USA). 19 Jan 1945. 4p. 
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DOE Contract AC06-76RL01830. Order Number DE89011057/JAW. 
Available from NTIS, PC A02 - OSTI. 

Declassified 17 Mar 1958. 

The underground waste storage tanks of the Building 241 Areas 
have been constructed to be as leak-proof as possible. The impor- 
tance of verifying the fact that there are no leaks, however, has 
made it advisable to provide equipment which will measure the un- 
derground activity at various points throughout each tank farm. 
Seven 6” cased holes 150 feet deep have been sunk in each area 
to permit underground activity surveys. 


28057 (INIS-GB-189) Responses to The Way Forward. Re- 
port on comments received on United Kingdom Nirex Limited’s 
discussion document on the development of a repository for 
the disposal of low and intermediate-level radioactive waste. 
East Anglia Univ., Norwich (UK). Environmental Risk Assessment 
Unit (ERAU). Nov 1988. 52p. Order Number DE89614650/JAW. 
Available from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

In November 1987 United Kingdom Nirex Limited launched a dis- 
cussion document entitled The Way Forward. The stated aims of 
the document were to promote discussion and to seek constructive 
contributions to the task of ensuring that radioactive waste is man- 
aged safely. It further aimed to promote public understanding of the 
issues involved and to stimulate comment which would assist Nirex 
in developing acceptable proposals for the disposal of radioactive 
waste. From the 2,526 replies received the main findings are: there 
is a clear welcome for the consultation exercise among local author- 
ities and the majority of responding organisations; there is no 
overall unanimity of view; there appears to be little support for the 
under sea-bed accessed off-shore repository; safety is judged to be 
the paramount factor for all consultees, though clearly views differ 
as to how best to achieve this. The safe transport of wastes is the 
next major area of concern; views differ as to whether areas of high 
amenity value should be excluded from consideration at the outset, 
though the majority view is probably that they should be; the moni- 
toring and recoverability of wastes is generally deemed to be 
important; potential detrimental local economic impact and blight 
through social stigma associated with the public perception of 
radioactive waste disposal is also a key concern and there is oppo- 
sition from local authorities and environmental groups to the use of 
the Special Development Order procedure for obtaining planning 
permission for either investigative drilling or subsequent develop- 
ment. 


28058 (LA-11565-MS) Use of three computer codes in the 
analysis of tunnel intersection stability under quasi-static load- 
ing. Fugelso, L.E.; Van Eeckhout, E.M.; Marshall, M.E.; Morgan, 
M.M. Los Alamos National Lab., NM (USA). May 1989. 11p. DOE 
Contract W-7405-ENG-36. Order Number DE89011845/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper presents static stresses in the rock matrix near the in- 
tersection of two horizontal, circular cross-section tunnels calculated 
in response to an in situ pressure and an uniaxial confined com- 
pression. Three specific problems are shown, first, the elastic 
response to an in situ pressure, second, the elastic response to an 
in situ pressure and an uniaxial confined pressure, and, finally, the 
elastic-plastic response to the second load combination. Code vaili- 
dation and verification results are summarized by comparing the 
rock matrix response to the in situ pressure using three different 
codes. Also, the two finite element codes used are compared with 
known analytic solutions. 13 refs., 10 figs. 


28059 (LBL-—24804) Dissolution/precipitation of a _two- 
member chain at a dissolving waste matrix. Zhou, W.; Ahn, J.; 
Lee, W.W.L.; Chambre, P.L.; Pigford, T.H. Lawrence Berkeley Lab., 
CA (USA). Feb 1988. 6p. DOE Contract ACO3-76SF00098. (CONF- 
880903-54: Spectrum '88: international topical meeting on nuclear 
and hazardous waste management, Pasco, WA, US, September 11, 
1988). Order Number DE89011774/JAW. Available from NTIS, PC 
A02 - OSTI. 

When the matrix of a nuclear waste in porous rock dissolves in 
ground water, other species in the waste are also released. Some 
species, such as the actinides and rare-earths, are of such low sol- 
ubility that they may precipitate as soon as they are dissolved, 
depending on the rate of matrix dissolution, their concentration in 
the waste solid, their solubilities, and the ground water transport 


rate. We have previously studied the solubility-limited dissolution of 
single species as controlled by the rate of advective mass transfer 
from the waste surface. When the waste constituents include low- 
solubility members of a decay chain, the radioactive decay daughter 
can form a precipitate at the waste surface or in the rock away from 
the waste surface. Here we present a simplified analysis of the pre- 
cipitate formation and dissolution of species in a two-member decay 
chain. For this purpose it is assumed that flowing ground water be- 
comes saturated with the chemical species of the nuclides as it 
flows past the waste, resulting in a constant rate of solubility-limited 
dissolution of the waste matrix. Assuming congruent release of 
other waste constituents from the solid, the time-dependent 
amounts of precipitates of the first and second member of the 
decay chain at the waste surface can be calculated. Numerical illus- 
trations for the °°4U—9°Th chain from spent fuel are given in this 
paper. Full derivations are given elsewhere. 6 refs., 3 figs., 1 tab. 


28060 (LBL-24805) Variable temperature effects on release 
rates of readily soluble nuclides. Kim, C.L.; Chambre, P.L.; Lee, 
W.W.L.; Pigford, T.H. Lawrence Berkeley Lab., CA (USA). Feb 
1988. 6p. DOE Contract AC03-76SF00098. (CONF-880903-53: 
Spectrum '88: international topical meeting on nuclear and haz- 
ardous waste management, Pasco, WA, US, September 11, 1988). 
Order Number DE89011772/JAW. Available from NTIS, PC A02 - 
OSTI. 

In this paper we study the effect of temperature on the release 
rate of readily soluble nuclides, as affected by a time-temperature- 
dependent diffusion coefficient. In this analysis ground water fills the 
voids in the waste package at t=0 and one percent of the inventories 
of cesium and iodine are immediately dissolved into the void water. 
Mass transfer resistance of partly failed container and cladding is 
conservatively neglected. The nuclides move through the void space 
into the surrounding rock under a concentration gradient. We use 
an analytic solution to compute the nuclide concentration in the gap 
or void, and the mass flux rate into the porous rock. 8 refs., 4 figs. 


28061 (NAGRA-NTB-88-35) Rock sealing. Large scale field 
test and accessory investigations. Pusch, R. Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (Switzerland). Mar 1988. 50p. Available from Nagra, CH- 
5401 Baden, Switzerland. 

The experience from the pilot field test and the basic knowledge 
extracted from the lab experiments have formed the basis of the 
planning of a Large Scale Field Test. The intention is to find out 
how the 'instrument of rock sealing’ can be applied to a number of 
practical cases, where cutting-off and redirection of groundwater 
flow in repositories are called for. Five field subtests, which are inte- 
grated mutually or with other Stripa projects (3D), are proposed. 
One of them concerns 'near-field’ sealing, i.e. sealing of tunnel 
floors hosting deposition holes, while two involve sealing of ‘dis- 
turbed’ rock around tunnels. The fourth concerns sealing of a 
natural fracture zone in the 3D area, and this latter test has the ex- 
pected spin-off effect of obtaining additional information on the 
general flow pattern around the northeastern wing of the 3D cross. 
The fifth test is an option of sealing structures in the Validation Drift. 
The longevity of major group types is focussed on as the most im- 
portant part of the ‘Accessory Investigations’, and detailed plans 
have been worked out for that purpose. It is foreseen that the con- 
tinuation of the project, as outlined in this report, will yield suitable 
methods and grouts for effective and long-lasting sealing of rock for 
use at strategic points in repositories. (author) 13 figs., 11 tabs. 


28062 (NAGRA-NTB—88-36) Hydrogeochemical assessment 
of crystalline rock for radioactive waste disposal: the Stripa 
experience. Andrews, J.N.; Fontes, J.C.: Fritz, P.; Nordstrom, D.K. 
Nationale Genossenschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland). Aug 1988. 35p. Available from Na- 
gra, CH-5401 Baden, Switzerland. 

This report presents a programme for the hydro-geochemical as- 
sessment of a crystalline rock site for radioactive waste disposal. It 
is based upon experience gained during the international pro- 
gramme of hydrochemical work at the Stripa mine. The important 
results of this work are summarised in this report and fuller details 
may be found in the separate final reports of the Phase 1 and 
Phase 2 geochemical investigations of the Stripa groundwaters. The 
present report summarises the general sampling requirements for a 
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successful hydrochemical investigation; the isotopic and chemical 
parameters which should be determined and the geochemical char- 
acterisation of the rock matrix necessary for the interpretation of 
hydrochemistry. A general strategy for site evaluation by geochemi- 
cal methods is presented. (author) 34 refs., 4 tabs. 


28063 (NAGRA-NTB—88-41) Stripa Project. Annual report 
1987. Nationale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden (Switzerland). Jun 1988. 64p. Available from 
Nagra, CH-5401 Baden, Switzerland. 

The Stripa Project is an international project being performed un- 
der the sponsorship of the OECD Nuclear Energy Agency (NEA). 
The Project concerns research related to the disposal of highly ra- 
dioactive waste in crystalline rock. The Research and Development 
Division of the Swedish Nuclear Fue! and Waste Management Com- 
pany (SKB) has been entrusted with the management of the 
project, under the direction of representative from each participating 
country. The aim of this report is to inform the OECD Nuclear En- 
ergy Agency and the participants in the project about the general 
progress of work during 1987. (author) 45 figs., 6 tabs. 


28064 (ORNL/Sub-87-99591/2) Emergency avoidance solidi- 
fication campaign at the Oak Ridge National Laboratory: Final 
report. Hodges, S.M. Jr. LN Technologies Corp., Columbia, SC 
(USA). Jan 1989. 407p. Sponsored by DOE Defense Programs. 
DOE Contract ACO05-840R21400. Order Number DE89011891/JAW. 
Available from NTIS, PC A18/MF A01 - OSTI. 

We have completed the Emergency Avoidance Solidification Cam- 
paign at the Oak Ridge National Laboratory. The following report 
summarizes the results of the solidification activities. This report 
provides a detailed description of the solidification equipment, pro- 
vides a description of the treatment procedures carried out on the 
supernate waste including management of the treated waste, pro- 
vides a description of the processing circumstances and behavior of 
the supernate waste solutions during its processing and handling, 
provides a general discussion of the reports used to document all 
analytical and physical data associated with the solidification of the 
supernate waste, provides a description of the raw materials used to 


solidify the supernate waste to the stability requirements, provides a 
summary of the decontamination activities performed as part of the 
solidification campaign, and provides an overall project summary. 


28065 (ORNL/TM—10965) Site characterization report for the 
proposed transuranic waste handling and packaging plant, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. Campbell, 
A.W.; Cada, G.F.; Ketelle, R.H.; Kroodsman, R.L.; Lee, R.R.; 
Pounds, L.R. Oak Ridge National Lab., TN (USA). Mar 1989. 38p. 
Sponsored by DOE Defense Programs. DOE Contract ACO05- 
840R21400. Order Number DE89012897/JAW. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This report is intended to assist the Oak Ridge National Labora- 
tory Transuranic Waste Program in preparing environmental 
documentation to comply with the National Environmental Policy Act 
of 1969. The report presents a characterization of the environmental 
baseline conditions at a proposed site for a transuranic Waste Han- 
dling and Packaging Plant (WHPP) on the US Department of 
Energy's Oak Ridge Reservation. The information contained in this 
report will be used in the future analysis of environmental impacts 
associated with the WHPP. 


28066 (ORNL/TM-11022) Groundwater monitoring in 1988 
at three Oak Ridge National Laboratory inactive waste im- 
poundments. Solomon, D.K.; Wickliff, D.S.; Sealand, O.M.; 
Francis, C.W. Oak Ridge National Lab., TN (USA). Mar 1989. 75p. 
Sponsored by DOE Defense Programs. DOE Contract ACO05- 
840R21400. Order Number DE89012884/JAW. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Environmental Sciences Division Publication No. 3235. 

Three unlined impoundments were formerly used to collect and, 
in some instances, treat wastewater generated at Oak Ridge Na- 
tional Laboratory (ORNL). They are (1) the 3513 Waste Holding 
Basin, (2) the Old Hydrofracture Facility (OHF) impoundment, and 
(3) the Homogeneous Reactor Experiment No. 2 (HRE) impound- 
ment. To determine if the migration of contaminants from these 
impoundments presents a threat to groundwater quality, at least 
one upgradient groundwater monitoring well and three downgradient 


monitoring wells were installed in 1985. Groundwater monitoring 
during 1986 and 1987 revealed that the principal contaminants 
found in groundwater downgradient from the impoundments were 
radionuclides, namely °°Sr and tritium. Previous groundwater moni- 
toring was focused largely on analyses of groundwater for toxic 
metals (Ag, As, Ba, Cd, Cr, Hg, Pb, Se), other constituents con- 
tained in EPA's primary drinking water standards, and radionuclides. 
Other than the analyses for total organic carbon and total organic 
halides, little attention was given to the detection of hazardous or- 
ganic compounds in groundwater. The major objective in the 1988 
sampling at these impoundments was to determine if hazardous or- 
ganic compounds, namely volatile and semivolatile organics, are 
leaching into groundwater from these impoundments. 


28067 (ORNL/TM-—11166) Oak Ridge National Laboratory im- 
plementation pian for DOE Order 5820.2A. Baldwin, J.S.; Myrick, 
T.E.; Kendrick, C.M.; Bates, L.D. Oak Ridge National Lab., TN 
(USA). 28 Apr 1989. 86p. Sponsored by DOE Defense Programs. 
DOE Contract AC05-840R21400. Order Number DE89012910/JAW. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This Plan addresses all applicable requirements pertaining to 
waste management activities affecting transuranic (TRU) and solid 
low-level waste (SLLW) and the decommissioning of radioactively 
contaminated facilities. The emphasis of this plan is on partial com- 
pliance or noncompliance and the schedules and costs of activities 
necessary to achieve full compliance with the requirements of the 
Order. The plan does not include compliance evaluation or cost and 
schedule estimates for activities affecting liquid, gaseous, haz- 
ardous or mixed waste. This plan is organized into six sections and 
a supporting appendix. The first section provides basic information 
about the ORNL and the principle organizations involved in waste 
management activities. The following sections address requirements 
related to high-level, TRU, low-level waste (LLW), naturally occur- 
ring and accelerator-produced radioactive material (NARM), and the 
decommissioning of radioactively contaminated facilities. Since 
ORNL produces no high-level wastes, this section of the report 
simply indicates that the Order requirements are not applicable. Be- 
cause very small quantities of NARM waste are generated at 
ORNL, this type of waste is managed as LLW. An Implementation 
Summary Table is provided following each of the remaining sec- 
tions. In each table, partial compliance and noncompliance, 
schedules, and costs for achieving compliance are summarized in 
an abbreviated form. In many instances, the schedules and costs 
for achieving full compliance are not well known. Best estimates are 
provided when deemed appropriate. The Implementation Summary 
Tables will be updated and submitted annually, as required by the 
Order, in the ORNL Waste Management Plan. The Appendix, which 
contains the documentation required by the Order, will be updated 
annually and included as an appendix in the ORNL Waste Manage- 
ment Plan. 6 figs., 7 tabs. 


28068 Apparatus and method for quantitative assay of sam- 
ples of transuranic waste contained in barrels in the presence 
of matrix material. Caldwell, J.T.; Herrera, G.C.; Hastings, R.D.; 
Shunk, E.R.; Kunz, W.E. To Dept. of Energy. USA Patent Applica- 
tion 7-090,718. 28 Aug 1987. 34p. DOE Contract W-7405-ENG-36. 
Order Number DE89011781/JAW. Available from NTIS, PC A03/MF 
AO1 - OSTI; GPO Dep. 

Apparatus and method for performing corrections for matrix mate- 
rial effects on the neutron measurements generated from analysis 
of transuranic waste drums using the differential-dieaway technique. 
By measuring the absorption index and the moderator index for a 
particular drum, correction factors can be determined for the effects 
of matrix materials on the “observed” quantity of fissile and fertile 
material present therein in order to determine the actual assays 
thereof. A barrel flux monitor is introduced into the measurement 
chamber to accomplish these measurements as a new contribution 
to the differential-dieaway technology. 9 figs. 


28069 Process to separate transuranic elements from nu- 
clear waste. Johnson, T.R.; Ackerman, J.P.; Tomezuk, Z.; Fischer, 
D.F. To Dept. of Energy. USA Patent 7-217,916. 12 Jul 1988. 26p. 
Sponsored by DOE Energy Research. DOE Contract W-31109- 
ENG-38. Order Number DE89011801/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 
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A process for removing transuranic elements from a waste chlo- 
ride electrolytic salt containing transuranic elements in addition to 
rare earth and other fission product elements so the salt waste may 
be disposed of more easily and the valuable transuranic elements 
may be recovered for reuse. The salt is contacted with a cadmium- 
uranium alloy which selectively extracts the transuranic elements 
from the salt. The waste salt is generated during the reprocessing of 
nuclear fuel associated with the Integral Fast Reactor (IFR). 2 figs. 


28070 Reference electrode for electrolytic cell. Kessie, R.W. 
To Dept. of Energy. USA Patent Application 7-225,411. 28 Jul 
1988. 16p. DOE Contract W-31109-ENG-38. Order Number 
DE89011446/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A reference electrode device is provided for a high temperature 
electrolytic cell used to electrolytically recover uranium from spent 
reactor fuel dissolved in an anode pool, the device having a glass 
tube to enclose the electrode and electrolyte and serve as a con- 
ductive membrane with the cell electrolyte, and an outer metal tube 
about the glass tube to serve as a shield and basket for any glass 
sections broken by handling of the tube to prevent their contact with 
the anode pool, the metal tube having perforations to provide access 
between the bulk of the cell electrolyte and glass membrane. 4 figs. 


28071 (PNL—6800-Pt.2) Pacific Northwest Laboratory annual 
report for 1988 to the DOE Office of Energy Research: Part 2, 
Environmental Sciences. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1989. 66p. Sponsored by DOE Energy Research. DOE 
Contract ACO06-76RL01830. Order Number DE89012238/JAW. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

This report summarizes progress in environmental sciences re- 
search conducted by Pacific Northwest Laboratory (PNL) for the 
Office of Health and Environmental Research in FY 1988. Research 
is directed toward developing a fundamental understanding of pro- 
cesses controlling the long-term fate and biological effects of 
fugitive chemicals and other stressors resulting from energy devel- 
opment. The PNL research program continues to make important 
contributions to the resolution of important national environmental 
problems. The research, focused principaliy on subsurface contami- 
nant transport and detection and management of human-induced 
changes in biological systems, forms the basis for defining and 
quantifying processes that affect humans and the environment at 
the regional and global levels. Each research project forms a 
component in an integrated laboratory- intermediated scale field ap- 
proach designed to examine multiple phenomena at increasing 
levels of complexity. This approach is providing system-level 
insights into critical environmental processes. Strong university |i- 
aisons now in existence are being markedly expanded so that PNL 
resources and the specialized technical capabilities in the university 
community can be more efficiently integrated. Building on PNL 
technical strengths in geochemistry, environment microbiology, hy- 
drodynamics, and statistical ecology, research in the environmental 
sciences is in an exciting phase, and new investments have been 
made in molecular sciences, chemistry, biotechnology, use of re- 
mote imagery, and theoretical ecology. The section on exploratory 
research provides unique insight into the value of these investments 
and into the future of PNL environmental sciences programs. 


28072 (PNL-6851) 40 CFR 265 interim-status ground-water 
monitoring plan for the 2101-M pond. Chamness, M.A.; Luttrell, 
S.P.; Dudziak, S. Pacific Northwest Lab., Richland, WA (USA). Mar 
1989. 148p. DOE Contract AC06-76RL01830. Order Number 
DE89010565/JAW. Available from NTIS, PC AO7/MF A01 - OSTI; 
GPO Dep. 

This report outlines a ground-water monitoring plan for the 2101- 
M pond, located in the southwestern part of the 200-East Area on 
the Hanford Site in south-central Washington State. It has been de- 
termined that hazardous materials may have been discharged to 
the pond. Installation of an interim-status ground-water monitoring 
system is required under the Resource Conservation and Recovery 
Act to determine if hazardous chemicals are moving out of the 
pond. This plan describes the location of new wells for the monitor- 
ing system, how the wells are to be completed, the data to be 
collected, and how those data can be used to determine the source 
and extent of any ground-water contamination from the 2101-M 





pond. Four new wells are planned, one upgradient and three down- 
gradient. 35 refs., 12 figs., 9 tabs. 


28073 (PNL-6869) Animal intrusion studies for protective 
barriers: Status report for FY 1988. Cadwell, L.L.; Eberhardt, 
L.E.; Simmons, M.A. Pacific Northwest Lab., Richland, WA (USA). 
May 1989. 47p. Sponsored by DOE Defense Programs. DOE Con- 
tract ACO6-76RL01830. Order Number DE89011838/JAW. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The objective of the Biointrusion Control Task is to provide techni- 
cal support to Westinghouse Hanford Company's Protective Barrier 
Development Program for evaluating and predicting potential im- 
pacts of animal burrowing on long-term barrier performance. This 
document reviews the major accomplishments for FY 1988, which is 
the initial year of the work. The scope of work includes a literature 
review, field studies, and modeling to assess burrowing impacts as 
they may contribute to increased infiltration of surface water through 
barriers, increased quantities of soil available for erosion because of 
surface soil disturbance, and direct physical transport of contami- 
nants to the surface. 68 refs., 8 figs., 5 tabs. 


28074 (PNL-6875) MRS [monitored retrievable storage] 
Systems Study Task 1 report: Waste management system relia- 
bility analysis. Clark, L.L.; Myers, R.S. Pacific Northwest Lab., 
Richland, WA (USA). Apr 1989. 117p. DOE Contract AC06- 
76RLO01830. Order Number DE89011200/JAW. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

This is one of nine studies undertaken by contractors to the US 
Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management (OCRWM), to provide a technical basis for re- 
evaluating the role of a monitored retrievable storage (MRS) facility. 
The study evaluates the relative reliabilities of systems with and 
without an MRS facility using current facility design bases. The prin- 
cipal finding of this report is that the MRS system has several 
operational advantages that enhance system reliability. These are: 
(1) the MRS system is likely to encounter fewer technical issues, (2) 
the MRS would assure adequate system surface storage capacity 
to accommodate repository construction and startup delays of up to 
five years or longer if the Nuclear Waste Policy Amendments Act 
(NWPAA) were amended, (3) the system with an MRS has two fed- 
eral acceptance facilities with parallel transportation routing and 
surface storage capacity, and (4) the MRS system would allow con- 
tinued waste acceptance for up to a year after a major disruption of 
emplacement operations at the repository. 


28075 (PNL-6876) MRS [monitored retrievable storage] 
systems study Task G report: The role and functions of sur- 
face storage of radioactive material in the federal waste 
management system. Wood, T.W.; Short, S.M.; Woodruff, M.G.; 
Altenhofen, M.K.; MacKay, C.A. Pacific Northwest Lab., Richland, 
WA (USA). Apr 1989. 147p. DOE Contract ACO6-76RL01830. Order 
Number DE89011318/JAW. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

This is one of nine studies undertaken by contractors to the US 
Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management (OCRWM), to provide a technical basis for re- 
evaluating the role of a monitored retrievable storage (MRS) facility. 
The study investigates the functions that could be performed by sur- 
face storage of radioactive material within the federal radioactive 
waste management system, including enabling acceptance of spent 
fuel from utility owners, scheduling of waste-preparation processes 
within the system, enhancement of system operating reliability, and 
conditioning the thermal (decay heat) characteristics of spent fuel 
emplaced in a repository. The analysis focuses particularly on the 
effects of storage capacity and DOE acceptance schedule on power 
reactors. Figures of merit developed include the storage capacity [in 
metric tons of uranium (MTU)] required to be added beyond cur- 
rently estimated maximum spent fuel storage capacities and its 
associated cost, and the number of years that spent fuel pools 
would remain open after last discharge (in pool-years) and the cost 
of this period of operation. 27 refs., 36 figs., 18 tabs. 


28076 (PNL-SA-16483) Volatile fission product distributions 
in LWR fuel rods. Campbell, T.K.; Guenther, R.J.; Jenson, E.D. 
Pacific Northwest Lab., Richland, WA (USA). Mar 1989. 20p. DOE 
Contract ACO6-76RL01830. (CONF-890421—4: 91. annual meeting 
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of the American Ceramic Society, Indianapolis, IN, US, April 23, 
1989). Order Number DE89011217/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Results from this study are a part of spent fuel characterizations 
being conducted by the Materials Characterization Center (MCC) 
project at Pacific Northwest Laboratory on a variety of spent ura- 
nium oxide fuels designated as Approved Testing Materials (ATMs). 
These ATMs have a variety of burnup levels, fission gas releases, 
and include fuel from both pressurized water and boiling water reac- 
tor designs. The purpose of this work is to provide a source of 
well-characterized spent fuel for testing in the US Department of 
Energy Office of Civilian Radioactive Waste Management (OCRWM) 
repository programs and potentially other programs. Details of these 
characterization studies for some of the ATMs are available. 7 refs., 
8 figs., 1 tab. 


28077 (PNL-SA-16850) Proposed noble metal tible 
melter: Preliminary modeling results. Peters, R.D.; Elliott, M.L.; 
Chapman, C.C. Pacific Northwest Lab., Richland, WA (USA). Apr 
1989. 15p. DOE Contract AC06-76RL01830. (CONF-890488-7: 4. 
international symposium on ceramics in nuclear waste manage- 
ment, Indianapolis, IN, US, April 23, 1989). Order Number 
DE89011211/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The noble metals palladium, rhodium, and ruthenium are present 
in waste to be vitrified at Hanford, and they can disrupt operations 
by precipitating and settling in the glass melter. This paper reports 
ongoing work to evaluate and better understand the characteristics 
of noble metals in support of the Hanford Waste Vitrification Plant. 
In this context, a sloped melter bottom, a bottom drain freeze valve, 
and three electrodes to enhance convection are being evaluated. 
This paper discusses the strategy for accommodating noble metals, 
describes theoretical modeling of freeze valve operation, and de- 
scribes progress on physical modeling of the motion of glass and 
precipitates in the melter cavity. The investigation focuses on a 
sloped-bottom, three-electrode melter design, which is a promising 
approach for accommodating noble metals. 11 refs., 4 figs. 





28078 


(PNL-SA-16883) Statistical aspects of compliance 
with the WAPS radionuclide release specification. Piepel, G.F.; 
Mellinger, G.B. Pacific Northwest Lab., Richland, WA (USA). Apr 
1989. 13p. DOE Contract ACO6-76RL01830. (CONF-890488-6: 4. 
international symposium on ceramics in nuclear waste manage- 


ment, Indianapolis, IN, US, April 23, 1989). Order Number 
DE89011212/JAW. Available from NTIS, PC A03/MF A0O1 - OSTI; 
GPO Dep. 

The paper discusses various statistical aspects of complying with 
the Waste Acceptance Preliminary Specifications (WAPS) radionu- 
clide release specification, including: (1) interpretation of the 95%/ 
95% criterion in WAPS 1.3.2, (2) use of 95%/95% upper tolerance 
limits for demonstrating compliance, (3) the level of sampling and 
leach testing of the production waste form required to demonstrate 
compliance with WAPS 1.3.2 using an optimal strategy, and (4) 
alternative approaches for demonstrating compliance that do not re- 
quire extensive sampling and leach testing of the final production 
waste form. 4 refs., 11 tabs. 


28079 (SAND—87-2808) The potential consequences and 
risks of highway accidents involving gamma-emitting low spe- 
cific activity (LSA) waste. Ostmeyer, R.M.; Finley, N.C.; Cashwell, 
J.W.; McClure, J.D. Sandia National Labs., Albuquerque, NM 
(USA). Aug 1988. 152p. DOE Contract AC04-76DP00789. (TTC— 
0768). Order Number DE89001908/JAW. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

This report documents an analysis of the potential risks and con- 
sequences of highway accidents that lead to the release of 
gamma-emitting low specific activity (LSA) materials from their 
packagings. Of particular concern is LSA waste with a specific ac- 
tivity level near the existing regulatory limit. The results of the 
analysis are intended primarily to provide a basis for evaluating lim- 
its on the quantity of radionuclides that can be contained in a single 
LSA waste shipment. 81 refs., 39 figs., 52 tabs. 


28080 (SAND-88-2868C) Approaches to groundwater travel 
time. Kaplan, P.; Klavetter, E.; Peters, R. Sandia National Labs., 


Albuquerque, NM (USA). 1989. 6p. DOE Contract 
76DP00789. (CONF-8903112-1: Waste management '89, Tucson, 
AZ, US, March 1, 1989). Order Number DE89010686/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

One of the objectives of performance assessment for the Yucca 
Mountain Project is to estimate the groundwater travel time at 
Yucca Mountain, Nevada, to determine whether the site complies 
with the criteria specified in the Code of Federal Regulations. The 
numerical standard for performance in these criteria is based on the 
groundwater travel time along the fastest path of likely radionuclide 
transport from the disturbed zone to the accessible environment. 
The concept of groundwater travel time, as proposed in the regula- 
tions, does not have a unique mathematical statement. The purpose 
of this paper is to discuss (1) the ambiguities associated with the 
regulatory specification of groundwater travel time, (2) two different 
interpretations of groundwater travel time, and (3) the effect of the 
two interpretations on estimates of the groundwater travel time. 3 
refs., 2 figs., 2 tabs. 


AC04- 


28081 (SAND—88-2871) Plans for evaluation of the Waste 
Isolation Pilot Plant’s compliance with EPA standards for ra- 
dioactive waste management and disposal. Bertrarn-Howery, 
S.G.; Hunter, R.L. Sandia National Labs., Albuquerque, NM (USA). 
Apr 1989. 62p. DOE Contract AC04-76DP00789. Order Number 
DE89011349/JAW. Available from NTIS, PC A04/MF AO1 - OSTI: 
GPO Dep. 

The Department of Energy (DOE) is actively pursuing the dis- 
posal of transuranic (TRU) waste in a geologic environment at the 
Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico. The 
accepted Standard is divided into two subparts. Supart A limits 
annual radiation doses to members of the public from waste man- 
agement and storage operations at disposal facilities, and Subpart 
B limits cumulative releases of radioactive materials for 10,000 
years, radiation doses to members of the public for 1000 years, and 
radioactive contamination of certain sources of ground water for 
1000 years, as a result of disposal of wastes. The WIPP Project will 
assess compliance with Subpart A primarily by means of an exten- 
sive monitoring program. The Project will assess compliance with 
Subpart B primarily using performance-assessment techniques de- 
veloped for the evaluation of the performance of high-level-waste 
repositories. Compliance with the Assurance Requirements and the 
Ground Water Protection Requirements will be assessed using 
other techniques. The WIPP Project will be the first to evaluate the 
compliance of a mined geologic repository with the EPA Standard. 
Although Subpart B of the Standard was remanded to EPA by the 
United States Court of Appeals for the First Circuit, this paper dis- 
cusses the Standard as first promulgated. Compliance plans for the 
WIPF will be revised as necessary in response to any changes in 
the Standard. 47 refs., 7 figs. 


28082 (SAND-88-3157C) Delineation of brine drilling-fluid 
loss in an unsaturated zone- application to contamination moni- 
toring. Bartel, L.C. Sandia National Labs., Albuquerque, NM (USA). 
1989. 15p. DOE Contract AC04-76DP00789. (CONF-8905127-2: 3. 
National Water Well Association cwutdoor action conference, Or- 
lando, FL, US, May 22, 1989). Order Number DE89011450/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The controlled-source audio frequency magnetotelluric (CSAMT) 
surface electromagnetic geophysical technique shows promise for 
delineation of zones of drilling-fluid loss and for delineating and 
monitoring zones of ground-water contamination in general. At the 
Waste Isolation Pilot Plant (WIPP) site near Carlsbad, NM, hydrol- 
ogy test wells are drilled with a brine drilling fluid where significant 
drilling-fluid losses often occur during drilling. Pre-and post-drilling 
CSAMT surveys were performed at the site of a newly drilled well. 
During the drilling of this new hydrology test well, the majority of 
some 400 bbls of brine drilling fluid were lost in an unsaturated 
zone at a depth of approximately 60 m. The pre- and post-drilling 
CSAMT survey measured apparent resistivities show marked de- 
creases of over 30 percent for data stations near the newly drilled 
well, while at some distant data stations the changes were minimal. 
From an analysis of the data, the zone of lost drilling fluid was de- 
lineated. The results of these surveys show the application of the 
CSAMT surface geophysical technique, as well as electromagnetic 
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surface geophysical techniques in general, to delineating and moni- 
toring zones of ground-water contamination. 13 refs., 10 figs. 


28083 (SAND-89-0386C) The Waste Isolation Pilot Plant 
(WIPP) seal system performance program. Nowak, E..J.; Tyler, 
L.D. Sandia National Labs., Albuquerque, NM (USA). 1989. 13p. 
DOE Contract AC04-76DP00789. Order Number DE89011395/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) Seal System Performance 
Program, addresses the sealing of all manmade penetrations. Seal- 
ing concepts for shafts, drifts, and boreholes have been developed, 
and candidate seal materials were identified. Ongoing laboratory 
tests and model calculations have confirmed the potential effective- 
ness of reconsolidated WIPP crushed salt as a primary long-term 
seal material. Grouts based on crushed WIPP salt appear to be vi- 
able materials for sealing anhydritic interbeds at drift and panel seal 
locations. In situ tests have demonstrated the viability of concrete 
bulkheads as temporary seal materials that preserve the integrity of 
the seal system until the crushed salt components have reconsoli- 
dated sufficiently. Cementitious grouts have also been tested in 
WIPP boreholes drilled from the surface. Scaled in situ of crushed 
salt and bentonite (as a temporary seal material to prevent down- 
flow of water into the crushed salt in shafts) are currently underway. 
Large scale seal tests and the development of models that predict 
the performance of seal systems are being developed from the test 
data. 13 refs., 6 figs. 


28084 (SKB-PLAN-88) Costs related to radioactive residues 
from nuclear power. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1988. 30p. (In Swedish). Order 
Number DE89614668/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OST]; INIS. 

The nuclear power enterprises are responsible for proper actions 
for safe handling and final storage of spent nuclear fuel and radioac- 
tive waste from Swedish nuclear power facilities. The most important 
actions are to plan, build and operate necessary plants and sys- 
tems. The nuclear power enterprises have designated Swedish 
Nuclear Fuel and Waste Management Co., (SKB), to perform these 
tasks. In this report calculations concerning costs to carry out these 
tasks are presented. The calculations are based upon a plan pre- 
pared by SKB. The pian is described in the report. As final storage 
of the long lived and highly radioactive waste is planned to take 
place in the 21st century continuing research and development may 
indicate new methods which may affect system design as well as 
costs in a simplifying way. Plants and systems already operational 
are: Transport systems for radioactive waste products; A central 
temporary storage for spent nuclear fuel, 'CLAB’; A final storage for 
radioactive waste from operating nuclear facilities, ‘SFR 1’. (L.F.). 


28085 (SKB-TR-88-18) Geochemical modelling of the evolu- 
tion of a granite-concrete-water system around a repository for 
spent nuclear fuel. Fritz, B.; Made, B.; Tardy, Y. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Apr 1988. 
33p. Order Number DE89614669/JAW. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

The interactions between a granitic rock and concrete due to the 
natural! solutions circulating around a repository for spent nuclear 
fuel has been simulated considering the dissolution of Ca(OH). as 
the major source of alkalinity due to the concrete. This study follows 
@ previous one considering the same interaction without concrete at 
25, 60 and 100 deg C. The temperature range has been extended 
to 150 deg C. The results of the modelling are considered as follow- 
ing: - evolution of the water chemistry due to detected pssible 
chemical reactions. - minerals produced and dissolved. The calcula- 
tions give mass transfers and volumic consequences (opening or 
closing tendencies). The conclusions of this yearly report are mainly 
the following: (1) the extent of the temperature range for the stor- 
age (up to 150 deg C) does not change the tendencies previously 
detected in the same conditions without any particular alkaline effect 
due to concrete dissolution, the reactions occurring tend to de- 
crease the porosity of the rock by a sealing effect due to calcite 
precipitation and clays formation. (2) The effect of an alkaline con- 
crete dissolution is clearly important, pH may reach very high 
values in closed system, and the volumic consequence is found in 
favour of an opening of the porosity, at the stage of saturation of 


the portlandite. This is probably an important point considering the 
security of natural barriers around such a repository. (authors). 


28086 (SKB-TR-88-20) Creep properties of welded joints in 
OFHC copper for nuclear waste containment. lvarsson, B.; 
Oesterberg, J.O. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Aug 1988. 65p. Order Number 
DE89614655/JAW. Available from NTIS (US Sales Only), PC 
AO4/MF A01 - OSTI; INIS. 

In Sweden it has been suggested that copper canisters are used 
for containment of spent nuclear fuel. These canisters will be sub- 
jected to temperatures up to 100 degrees C and external pressures 
up to 15 MPa. Since the material is pure (OFHC) copper, creep 
properties must be considered when the canisters are dimensioned. 
The canisters are sealed by electron beam welding which will affect 
the creep properties. Literature data for copper - especially welded 
joints - at the temperatures of interest is very scare. Therefore uni- 
axial creep tests of parent metal, weld metal, and simulated HAZ 
structures have been performed at 110 degrees C. These tests re- 
vealed considerable differences in creep deformation and rupture 
strength. The weld metal showed creep rates and rupture times ten 
times higher and ten times shorter, respectively, than those of the 
parent metal. The simulated HAZ was equally strongen than the 
parent metal. These differences were to some extent verified by re- 
sults from creep tests of cross-welded specimens which, however, 
showed even shorter rupture times. Constitutive equations were de- 
rived from the uniaxial test results. To check the applicability of 
these equations to multiaxial conditions, a few internal pressure 
creep tests of butt-welded tubes were performed. Attemps were 
made to simulate their creep behaviour by constitutive equations 
were used. These calculations failed due to too great differences in 
creep deformation behaviour across the welded joint. (authors). 


28087 (SV-UB—1987-41) Investigation of rock grouting for 
final disposal of reactor waste (SFR) at Forsmark. Carlsson, A.; 
Lintu, Y.; Olsson, T. Swedish State Power Board, Vaellingby (Swe- 
den). 30 Oct 1988. 234p. (In Swedish). Order Number 
DE89614670/JAW. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

The report describes investigations of geological and hydraulic 
conditions in what concerns the type of rocks, cracks and weak 
zones. Groundwater flow, permeability of the rock mass and leakage 
measurements are dealt with, and the result of grouting is tested by 
drilling, core examination and hydraulic conductivity. (G.B.). 


28088 (UCRL-53779) Hydrology and Radionuclide Migration 
Program, 1985-1986 progress report. Buddemeier, R.W. (comp.). 
Lawrence Livermore National Lab., CA (USA). Sep 1988. 108p. 
DOE Contract W-7405-ENG-48. Order Number DE89010559/JAW. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This report presents results from the Lawrence Livermore Na- 
tional Laboratory's participation in the Hydrology and Radionuclide 
Migration Program (formerly the Radionuclide Migration Project) at 
the Nevada Test Site (NTS) during fiscal years 1985 and 1986. The 
report discusses studies of the partitioning and movement of dis- 
solved and colloidal radionuclides at the Cheshire (U2O0n) site; 
tracer studies of shallow recharge and of plant-water uptake at the 
Cambric-site ditch carrying the effluent water pumped from well 
RNM-2; development of a rapid and sensitive assay for 9°Tc in 
groundwater and its application to a survey of technetium activities 
at a variety of test wells; and a series of methodological studies 
directed toward calibration, understanding, and improving our low- 
level radionuclide determinations. Groundwater sampled from the 
Cheshire cavity and from adjacent aquifers contains substantial 
concentrations (mg/L) of colloids that appear to consist primarily of 
natural minerals. These colloids were found tc contain detectable 
amounts of strongly sorbed radionuclides, leading to the hypothesis 
that radionuclides are being transported by the groundwater in col- 
loidal form. The RNM ditch at the Cambric site has provided a 
unique tritium-labeled, irrigated test plot in the desert. One study at 
this site continued earlier investigations of water and tritium migra- 
tion in the shallow vadose (unsaturated-soil) zone adjacent to the 
ditch and extended that study to include using a tracer to determine 
the velocity of vertical water flow in the recharge zone directly be- 
low the ditch. 57 refs., 15 figs., 23 tabs. 
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28089 (UCRL-—98029) Assessment of engineered barrier 
system and design of waste packages. Ramspott, L.D. Lawrence 
Livermore National Lab., CA (USA). Jun 1988. 14p. Sponsored by 
DOE Radioactive Waste Management. DOE Contract W-7405-ENG- 
48. (CONF-880601-—53: American Nuclear Society annual meeting, 
San Diego, CA, US, 12-16 Jun 1988). Order Number 
DE89012289/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The US Nuclear Regulatory Commission has established two 
post-closure performance objectives for the Engineered Barrier Sys- 
tem (EBS) in a geologic repository. These require containment of 
the waste followed by controlled release. The EBS for a repository 
in unsaturated tuff at Yucca Mountain is designed to meet these 
performance objectives. The major components are the waste form, 
container, air gap, and borehole liner. Assessment of post-closure 
performance of the EBS is based on allocating performance for var- 
ious components toward meeting overall design objectives. Because 
of the unprecedented time periods considered, 1000 to 10,000 
years, computer modeling is essential and will be used in conjunc- 
tion with testing to assess whether the performance allocations are 
met. 7 refs., 1 tab. 


28090 (WHC-EP-—0212) Hanford Waste Management Tech- 
nology Plan, calendar year 1988. Powers, H.G. (comp.). 
Westinghouse Hanford Co., Richland, WA (USA). Dec 1988. 491p. 
DOE Contract ACO6-87RL10930. Order Number DE89011849/JAW. 
Available from NTIS, PC A21/MF A01 - OSTI; GPO Dep. 

The Hanford Waste Management Technology Plan (HWMTP) pro- 
vides a description of the technology needed to implement final 
waste disposal and inactive site cleanup as presented in other plan- 
ning documents. The HWMTP is comprised of nine sections that 
address the technology needs related to different functional or 
waste categories. Included within each category are descriptions of 
related technical issues and the tasks that must be performed to re- 
solve them. Cost and schedule summary projections for resolution 
of pertinent technical issues are included within each functional or 
waste category and within an overall cost-summary section. The 
document is compiled from reports authored by individuals directly 
involved in the planning and implementation of technology develop- 
ment activities related to the various technical issues. The HWMTP 
is revised annually. 74 figs., 31 tabs. 


28091 (WHC-SA-0003) Sorption and desorption of uranium, 
selenium, and radium in a basalt geochemical environment. 
Puls, R.W.; Ames, L.L.; McGarrah, J.E. Westinghouse Hanford Co., 
Richland, WA (USA). Sep 1987. 28p. Sponsored by DOE Nuclear 
Energy. DOE Contract ACO6-87RL10930. (CONF-8702173-1: The 
Association of Groundwater Scientists and Engineers conference on 
groundwater geochemistry, Denver, CO, US, 16-18 Feb 1987). Or- 
der Number DE89010111/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The US Department of Energy is studying the feasibility of locat- 
ing a high-level radioactive waste repository in basalt at the Hanford 
Site in south-central Washington. This is a saturated site where 
groundwater transport of radionuclides away from the repository is 
the mechanism for release to the accessible environment. Sorption 
is the predominant means by which the movement of radionuclides 
is retarded in a groundwater flow system. This report presents re- 
sults to date from laboratory batch testing using an anoxic (low 
oxygen) experimental approach with basalt flow top core samples. 
The kinetics of sorption increased in the order U < Se < Ra. The 
relatively rapid removal and ease of desorption of selenium was 
typical of an ion-exchange type process. The removal of uranium 
from solution was slower and more strongly retained on the solid 
surfaces. Its behavior was more typical of selective chemisorption 
or coprecipitation processes. Extremely low solubility of radium was 
responsible for rapid irreversible removal from solution. Proportion- 
ate removal increased in the order Se < U < Ra. Freundlich 
sorption isotherms were linear for uranium and selenium over the 
concentrations tested. 30 refs., 17 figs., 6 tabs. 


28092 (WHC-SA-0466) Leach characterization of 
phosphate-sulfate waste grouts. Rebagay, T.V.; Dodd, D.A. 
Westinghouse Hanford Co., Richland, WA (USA). Mar 1989. 19p. 
DOE Contract ACO6-87RL10930. (CONF-890401—11: 197. national 
meeting of the American Chemical Society, Dallas, TX, US, April 9, 


1989). Order Number DE89011043/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Grout Treatment Facility (GTF) at the Hanford Site near 
Richland, Washington, is the first in the United States to process 
and dispose of large-scale, low-level, radioactive liquid wastes as 
solidified cement-based grout. [The GTF is operated by the West- 
inghouse Hanford Company (Westinghouse Hanford) for the US 
Department of Energy—Richland Operations Office (DOE-RL).} Grout 
slurries are emplaced in near-surface concrete vaults, which include 
double-liner/leachate collection systems in accordance with regula- 
tions of the State of Washington and the Resource Conservation 
and Recovery Act (RCRA). Proper characterization of the grout and 
a sound understanding of the mechanisms controlling radionuclide/ 
pollutant release and potential migration to the surrounding bio- 
sphere is essential to ensure public health and safety. It is the ability 
to make predictions of the long-term durability of the grout that is 
central to public acceptance of grout as the final disposal form of 
low-level, radioactive liquid wastes. Leaching is an important pro- 
cess controlling radionuciide/pollutant release from the grout to the 
biosphere/geosphere. Leach testing of grout specimens, prepared 
from the actual wastes for disposal, will provide direct indication of 
the most likely species that may be released. This investigation 
serves as support for the safety evaluation of cement-based 
phosphate-sulfate waste (PSW) grouts. 4 refs., 7 figs., 11 tabs. 


28093 (WHC-SA-0495) Westinghouse Hanford Company 
waste minimization actions for fiscal year 1988. Greenhaigh, 
W.O. Westinghouse Hanford Co., Richland, WA (USA). May 
1989. 49p. DOE Contract ACO06-87RL10930. Order Number 
DE89011854/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Companies that generate hazardous wastes are now required by 
Federal regulations to establish a waste minimization program. Ac- 
cordingly, in Fiscal Year 1988 the Westinghouse Hanford Company 
formed a waste minimization team organization to help implement 
this program. One purpose of the team is to document successful 
waste minimization efforts and to track dollar savings realized. A 
number of significant actions have been successful, resulting in the 
savings of $7.6 million for Fiscal Year 1988. This document de- 
scribes Westinghouse Hanford Company waste minimization actions 
that were successful. 2 refs., 2 tabs. 


28094 The ultrasonic ranging and data system for radiologi- 
cal surveys in the UMTRA project. Little, C.A. (Oak Ridge Nat. 
Lab., Oak Ridge, TN (US)); Berven, B.A.; Blair, M.S.; Dickerson, 
K.S.; Pickering, D.A. v.v of Energy/environment opportunities for 
civil engineers. Clark, D.E.; White, W.B.; Machiels, A.J. American 
Society of Civil Engineers, New York, NY (1988). (CONF-880568—: 
Symposium on nuclear facility decommissioning: environmental ef- 
fects of decommissioning nuclear facilities, Nashville, TN, US, 9-11 
May 1988). 

The UltraSonic Ranging and Data System (USRADS) was devel- 
oped to allow radiation exposure data and positional information to 
be collected, stored and analyzed in a more efficient manner than 
currently employed on the UMTRA project. USRADS is a portable 
unit which employs ultrasonics, radio frequency transmissions, and 
a personal computer. Operational experience indicates that the 
system results in increased information about the property with de- 
creased data analysis and transcription effort and only slightly more 
field effort. 


28095 Use of the piezocone on UMTRA. McBee, J.M. (R.-F. 
Weston, Inc., Albuquerque, NM (US)). v.v of Energy/environment 
opportunities for civil engineers. Clark, D.E.; White, W.B.; Machiels, 
A.J. American Society of Civil Engineers, New York, NY (1988). 
(CONF-880568—: Symposium on nuclear facility decommissioning: 
environmental effects of decommissioning nuclear facilities, 
Nashville, TN, US, 9-11 May 1988). 

The piezocone has been widely used on the Uranium Mill Tailings 
Remedial Action Project (UMTRA) during the characterization phase 
of the site remedial actions. It has proven to be a cost-effective 
method of acquiring detailed information about the stratigraphy of 
the tailings pile and in situ material properties. It has been 
especially in light of the extreme variability, both vertically and hori- 
zontally, of the tailings materials. At the Maybell, Colorado site, the 
cross-sections drawn using the piezocone logs were analyzed using 
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a consolidation computer program (CONSOL). The CONSOL pro- 
gram calculates the total and time-rate of primary settlement for 
one-dimensional layered soil masses. Results from the CONSOL 
analysis showed that the preliminary calculations, which were based 
on the gross stratigraphy of the pile, overestimated the time of set- 
tlement of the in-place tailings after loading. This overestimate was 
due to the longer drainage paths determined from the gross stratig- 
raphy. The results of the CONSOL analysis at Maybell compared 
well with the results from a test fill on another UMTRA site with sim- 
ilar conditions. Also, the analyses based on the piezocone data 
eliminated the need for design recommendations such as preload- 
ing soft areas of the pile or lengthening the construction schedule, 
thereby reducing the cost estimate for the remedial section at this 
site. 


28096 Optical fiber chemical sensing networks. Thomas, N.L. 
(Lawrence Livermore National Lab., Livermore, CA (US)); 
Hirschfield, T.B. pp. 24-28 of Optical techniques for sensing and 
measurement in hostile environments. Gillespie, C.H.; Greenwell, 
R.A. SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). (CONF-8705231—: Optical techniques for 
sensing and measurement in hostile environments, Orlando, FL, 
US, May 21, 1987). 

Many industrial processes or other phenomena of interest cannot 
be measured with conventional instruments because they are too 
hot, too cold, highly radioactive, or otherwise inaccessible to direct 
observation. Nuclear wastes stored in underground repositories, for 
example, will require in-situ monitoring. A new technology that uses 
long distance fiber optics to transmit laser-excited fluorescence now 
makes it possible to remotely monitor such installations via optical 
fiber cables at distances up to one kilometer. The applications in- 
clude: Sampling of remote locations; Multipoint sampling with single 
instrument; Measurements in inaccessible locations; Coping with 
aggressive environments; Avoiding contamination; and Continuous 
monitoring. 


28087 Overview of waste package performance experiments 
in WIPP. Molecke, M.A. (Sandia National Labs., Albuquerque, NM 
(US)). v.v of Nuclear waste management Il. Passchier, W.F.; Bosn- 
jakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, 28-30 Aug 1986). 
Two series of in situ experiments involving nonradioactive glass 
HLW are being conducted in the Waste Isolation Pilot Plant (WIPP) 
facility, in bedded rock salt. These tests are being performed by 
Sandia National Labs (with significant participation by others), for 
the U.S. Dept. of Energy. The first series involves 18 full-size 
defense high-level waste containers, with glass both inside and out- 
side the containers. These tests were started in April 1985. The 
second series involves multiple emplacements of various U.S. and 
foreign glass waste forms in contact with/interacting with various 
container metals, rock salt, brine, etc. These are termed the Materi- 
als Interface Interactions Tests and were initiated in early 1986. A 
major objective of both series of tests is the study of in situ chemical 
and physical alterations to the waste form under repository-relevant 
conditions. This paper describes details and provides an overview 
of the test emplacements, operations, and available early results. 


28098 Estimates of radionuclide release from glass waste 
forms in a tuff repository and the effects on regulatory compli- 
ance. Aines, R.D. (Nevada Nuclear Waste Storage Investigations 
Project, Lawrence Livermore National Lab., Livermore, CA (US)). 
v.v of Nuclear waste management I|. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225-—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

Radionuclide release from glass waste forms in a tuff repository 
would be limited by the small amounts of water available. One sce- 
nario allowing release is that in which the headspace of a DWPF 
can fills with water. The parameters associated with this scenario 
and an estimate of the release under these conditions using a sim- 
plified model are presented. 


28099 Overview of the waste/barrier/rock interactions pro- 
gram of the basalt waste isolation project. Salter, P.F. (Rockwell 
Hanford Operations, Richland, WA (US)); Burnell, J.R.; Lane, D.L. 


v.v of Nuclear waste management II. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

The waste package waste/barrier/rock interactions testing pro- 
gram of the Basalt Waste Isolation Project is designed to assess 
the interactions between nuclear waste forms, other waste package 
components, and the environment in order to evaluate long-term 
waste package isolation (radionuclide release) behavior. The 
program involves reacting fully radioactive waste forms with combi- 
nations of steel or copper container material and basalt/bentonite 
packing material in site-specific ground water under anticipated 
repository conditions to obtain the steady state radionuclide concen- 
trations required to predictively model waste package radionuclide 
concentrations required to predictively model waste package ra- 
dionuclide releases. Both static and flow-through autoclaves are 
being used in the test program to determine radionuclide concentra- 
tions as a function of time and groundwater flow rate, and to 
evaluate the solid phase and water chemistry changes that control 
those concentrations. This test program, when combined with 
project hydrologic and geochemical testing and modeling efforts, 
and natural analog studies, provides the information required to 
evaluate long-term radionuclide mobility within a waste package 
emplaced in a basalt repository. 


28100 High-temperature materials for radioactive waste in- 
cineration and vitrification. Bickford, D.F. (Savannah River Lab., 
Aiken, SC (US)); Ondrejcin, R.S.; Salley, L. v.v of Nuclear waste 
management ||. Passchier, W.F.; Bosnjakovic, B.F.M. American Ce- 
ramic Society Inc., Westerville, OK (1986). (CONF-8608225-: 3. 
international symposium on ceramics in nuclear waste manage- 
ment, Chicago, IL, US, 28-30 Aug 1986). 

Incineration or vitrification of radioactive waste subjects 
equipment to alkaline or acidic fluxing, oxidation, sulfidation, carbur- 
ization, and thermal shock. It is necessary to select appropriate 
construction materials and control operating conditions to avoid 
rapid equipment failure. Nickel- and cobalt-based alloys with high 
chromium or aluminum content and aluminum oxide/chromium oxide 
refractories with high chromium oxide content have provided the 
best service in-pilot sale tests. Inconel 690 and Monofrax K-3 are 
being used for waste vitrification. Haynes 188 and high-alumina 
refractories are undergoing pilot-scale tests for incineration equip- 
ment. Laboratory tests indicate that alloys and refractories 
containing still higher concentrations of chromium or chromium ox- 
ide, such as Inconel 671 and Monofrax E, may provide superior 
resistance to attack in glass-melter environments. 


28101 Test methods for selection of materials of construc- 
tion for high-level radioactive waste vitrification. Bickford, D.F. 
(Savannah River Lab., Aiken, SC (US)); Corbett, R.A.; Morrison, 
W.S. v.v of Nuclear waste management II. Passchier, W.F.; Bosn- 
jakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225—: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, 28-30 Aug 1986). 

Candidate materials of construction were evaluated for a facility 
at the Department of Energy's Savannah River Plant to vitrify high- 
level radioactive waste. Limited operating experience was available 
under the corrosive conditions of the complex vitrification process. 
The objective of the testing program was to provide a high degree 
of assurance that equipment will meet or exceed design lifetimes. To 
meet this objective in reasonable time and minimum cost, a program 
was designed consisting of a combination of coupon immersion and 
electrochemical laboratory tests and pilot-scale tests. Stainless 
steels and nickel-based alloys were tested. Alloys that were most 
resistant to general and local attack contained nickel, molybdenum 
(>9%), and chromium (where Cr + Mo > 30%). Alloy C-276 was 
selected as the reference material for process equipment. Stellite 6 
was selected for abrasive service in the presence of formic acid. Al- 
loy 690 and Alicorr were selected for specific applications. 


28102 Technology for the long-term management of defense 
HLW at the idaho Chemical Processing Plant. Staples, B.A. 
(Idaho National Engineering Lab., WINCO, Idaho Falls, ID (US)); 
Berreth, J.R.; Knecht, D.A. v.v of Nuclear waste management Il. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville. OK (1986). (CONF-8608225—-: 3. international 
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symposium on ceramics in nuclear waste management, Chicago, 
IL, US, 28-30 Aug 1986). 

The Defense Waste Management Plan of June 1983 includes a 
reference plan for the long-term management of Idaho Chemical 
Processing Plant (ICPP) high-level waste (HLW), with a goal of dis- 
posing of the annual output in 500 canisters a year by FY-2008. 
Based on the current vitrification technology, the ICPP base-glass 
case would produce 1700 canisters per year after FY-2007. Thus, 
to meet the DWMP goal processing steps including fuel dissolution, 
waste treatment, and waste immobilization are being studied as 
areas where potential modifications could result in HLW volume re- 
ductions for repository disposal. It has been demonstrated that 
ICPP calcined wastes can be densified by hot isostatic pressing to 
multiphase ceramic forms of high loading and density. Conversion 
of waste by hot isostatic pressing to these forms has the potential 
of reducing the annual ICPP waste production to volumes near 
those of the goal of the DWMP. This report summarizes the 
laboratory-scale information currently available on the development 
of these forms. 


28103 Effect of nuclear waste policy act of 1982 - Three 
years later. Hennelly, E.J. (E.l. du Pont de Nemours and Co., 
Savannah River Lab., Aiken, SC (US)). v.v of Nuclear waste man- 
agement Il. Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic 
Society Inc., Westerville, OK (1986). (CONF-8608225-: 3. interna- 
tional symposium on ceramics in nuclear waste management, 
Chicago, IL, US, 28-30 Aug 1986). 

The passage of the Nuclear Waste Policy Act of 1982 was a leg- 
islative miracle. It provided funding, an organization, and a timetable 
for disposing of high-level radioactive waste in the United States. 
High-quality technical data are needed to build public confidence in 
the disposal program. A waste acceptance process for borosilicate 
glass is being developed by the Department of Energy to meet fed- 
eral regulatory requirements for disposal. The technical community 
must recognize the importance of its role in the decades ahead and 
must become responsible now for supplying the data to begin build- 
ing the public confidence leading to acceptance of the disposal of 
high-level waste in geologic repositories. 


28104 Role of the MRS in the high-level radioactive waste 
management system. Hilley, J.R. (U.S. Dept. of Energy, Office of 
Civilian Radioactive Waste Management Washington, DC (US)). v.v 
of Nuclear waste management Il. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

The Department of Energy's (DOE) concept for a Monitored Re- 
trievable Storage (MRS) facility is presented with its implications on 
the overall radioactive waste management system being developed 
under the Nuclear Waste Policy Act of 1982. The measurable bene- 
fits and costs of the MRS facility are discussed along with the 
intangible benefits that can accrue from the concept. In addition, a 
description of the expected institutional interactions and arrange- 
ments between DOE and the host state are included. 


28105 U.S. defense high-level waste program. Walton, R.D. 
Jr. (U.S. Dept. of Energy, Washington, DC (US)); Taboas, A.L.; 
Cowan, S.P. v.v of Nuclear waste management Il. Passchier, W.F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, 28-30 Aug 1986). 

The United States has been engaged in defense nuclear activities 
for more than 40 years. Programs are in place at each Department 
of Energy (DOE) site to ensure the safe, permanent disposal of nu- 
clear waste. The overall strategy includes technology development 
to assess the hazards, environmental impact, and cost of each dis- 
posal alternative prior to selection and implementation. This paper 
discusses the status of key technology development areas and ma- 
jor facilities associated with the long-term management of defense 
high-level nuclear waste. 


28106 Progress in nuclear waste disposal. Gale, R.W. (Office 
of Civilian Radioactive Waste Management, U.S. Dept. of Energy 
(US)). v.v of Proceedings of the world nuciear fuel market twelfth 
annual meeting. Nuclear Assurance Corp., Norcross, GA (1986). 


(CONF-851013-: 12. annual meeting and international conference 
on nuclear energy, Boston, MA, US, 20-23 Oct 1985). 

The author discusses the agenda facing us as we move into 
1986—next year being a very crucial year in the program's history— 
and talks about some of the accomplishments that he believes we 
have wrought in the last three years. Finally, he talks about some of 
the basic assumptions that we must deal with in this program and 
which are crucial to our ability to meet Congress’ mandate. It has 
been nearly three years now since the passage of the Nuclear 
Waste Policy Act, and as we enter the fourth year of the implemen- 
tation of the Act, it is time to review our accomplishments and to 
look forward to the crucial decisions ahead. 


28107 Low-temperature materials for waste disposal: |, hy- 
Groxylated phases. Komarneni, S. (The Pennsylvania State Univ., 
Materials Research Lab., University Park, PA (US)); Roy, R. v.v of 
Nuclear waste management Il. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

To find stable low-temperature phases for fixation of hazardous 
ions, synthetic and naturally occurring phases, such as +-zirconium 
phosphate, hydroxyapatite, tobermorite, vermiculite, and sepiolite 
were treated hydrothermally at 200° and 300°C with solutions 
containing various ions such as Cs, Sr, Pb, and Cd. Among the hy- 
droxylated phases examined, vermiculite tobermorite, and 
*y-zirconium phosphate were found to be the best for Cs immobiliza- 
tion, while tobermorite and hydroxyapatite were found to be the best 
for Sr, Pb, and Cd immobilization. For example, tobermorite immo- 
bilized 46,72,99.9, and 99.9% of the added Cs, Sr, Pb, and Cd 
ions, respectively, at 200°C. These studies are of relevance in a 
wide variety of waste-disposal applications where a combination of 
these hydroxylated phases can be used for hazardous waste 
element removal, and immobilization by processing under mild hy- 
drothermal conditions. 


28108 An accurate simulation of radiation damage in a nu- 
clear waste repository. Heuer, J.P. (Univ. of California, Davis, CA 
(US)); Chan, H.W.; Howitt, D.G.; DeNatale, J.F. v.v of Nuclear 
waste management Il. Passchier, W.F.; Bosnjakovic, B.F.M. 
American Ceramic Society Inc., Westerville, OK (1986). (CONF- 
8608225-—: 3. internaticnal symposium on ceramics in nuclear waste 
management, Chicago, IL, US, 28-30 Aug 1986). 

The radiation damage to nuclear waste glasses can be deter- 
mined quantitatively from measurements of their decomposition in 
various irradiation experiments. The radiation damage leads to the 
reduction of the glass and, in certain cases, the formation of oxygen 
defects. The latter will introduce internal surfaces, which, in addition 
to the cation reduction, will enhance the leaching of these glasses if 
they are exposed to water. Most of the decomposition of nuclear 
waste glasses results from ionization damage and, because these 
doses are so high, the reduction and formation of internal porosity 
will occur very early in some of the glasses proposed for the stor- 
age of commercial wastes. 


28109 High-temperature glasses for nuclear waste isolation. 
Bunnell, L.R. (Battelle Pacific Northwest Lab., Richland, WA (US)); 
Maupin, G.D.; Oma, K.H. v.v of Nuclear waste management Il. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, 28-30 Aug 1986). 

As part of the effort to discover and evaluate viable second- 
generation waste forms, glasses with processing temperatures 
higher than the 1100° to 1200°C used for reference borosilicate 
glasses were examined. This approach allows the use of previously 
developed technology for producing nuclear waste glasses with a 
few modifications. Low-alkali, high-alumina-boron glasses processed 
at 1400°C and containing 25 wt% simulated reprocessed commer- 
cial nuclear waste have been fabricated and evaluated for chemical 
durability. These glasses exhibited matrix dissolution rates at 90°C 
in deionized water that are at least an order of magnitude lower 
than current reference glass compositions over a wide range of flow 
conditions. 
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28110 Investigation of lead-iron-phosphate glass for SRP 
waste. Jantzen, C.M. (E. | du Pont de Nemours and Co., Savannah 
River Lab., Aiken, SC (US)). v.v of Nuclear waste management II. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, 28-30 Aug 1986). 

Development of a host solid for immobilizing nuclear waste has 
focused on various vitreous waste forms. Recently, lead-iron- 
phosphate (LIP) glasses have been proposed for solidifying all 
types of high-level liquid waste (HLLW). Investigation of this glass 
for vitrifying Savannah River Plant (SRP) waste demonstrated that 
the phosphate glass is incompatible with current borosilicate glass 
processing. Although the durability of the LIP glasses in deionized 
water was comparable to current borosilicate waste glass formula- 
tions, many of the defense waste constituents have low solubility in 
the phosphate melt, producing a nonhomogeneous or nonvitreous 
product. Although the LIP glass has a low melt temperature, it is 
highly corrosive, which prevents the use of current melter materials 
such as Inconel and alumina, and requires more exotic materials of 
construction such as platinum. 


28111 Evaluation of lead-iron-phosphate glass as a high- 
level waste form. Chick, L.A. (Pacific Northwest Lab., Richland, 
WA (US)); Bunnell, L.R.; Strachan, D.M.; Kissinger, H.E.; Hodges, 
F.N. v.v of Nuclear waste management Il. Passchier, W.F.; Bosn- 
jakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225—: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, 28-30 Aug 1986). 

The lead-iron-phosphate (Pb-Fe-P) nuclear waste glass developed 
at Oak Ridge National Laboratory (ORNL) was evaluated for its po- 
tential as an improvement over the current reference waste form, 
borosilicate (B-Si) glass. Vitreous Pb-Fe-P glass appears to have 
substantially better chemical durability than B-Si glass. However, se- 
vere crystallization leading to deteriorated chemical durability would 
result if this glass were poured into large canisters, as is presently 
done with B-Si glass. Cesium leach rates from this crystallized ma- 
terial are orders of magnitude greater than those from B-Si glass. 
Therefore, to realize the performance advantages of the Pb-Fe-P 
material in a nuclear waste form, it would be necessary to process 
it so that it is cooled rapidly, thus retaining its vitreous structure. 


28112 Rheology of glasses containing crystalline material. 
Plodinec, M.J. (E.I. du Pont de Nemours and Co., Inc., Savannah 
River Lab., Aiken, SC (US)). v.v of Nuclear waste management Il. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, 28-30 Aug 1986). 

The rheology of inhomogeneous glass melts containing crystalline 
material has not been studied in detail. In this study, the rheology of 
melts containing simulated nuclear waste is characterized as a 
function of melt temperature and crystalline content. These melts 
can be either Newtonian or non-Newtonian fluids, depending on 
their crystalline contents. Melts free of crystals are strictly Newto- 
nian. Melts containing from 2 to 10 vol% crystals are Newtonian 
fluids, which obey the Einstein-Smoluchowsky equation. The rheol- 
ogy of the melts containing > 13 vol% is complex, mainly because 
of the formation of agglomerates. 


28113 Empirical equation for statistical analysis of waste 
grout data. Tallent, O.K. (Oak Ridge National Lab., Chemical Tech- 
nology Div., Oak Ridge, TN (US)); McDaniel, E.W.; Godsey, T.T. 
pp. 297-304 of Nuclear waste management Il. Passchier, W.F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, August 28, 1986). 
Compressive strength data for grouts prepared from three nuclear 
waste materials have been correlated. The wastes include ORNL 
low-level waste (LLW) solution, Hanford facility waste (HFW) solu- 
tion, and Hanford cladding removal waste (CRW) slurry. Data for 
the three wastes can be represented with a 0.96 coefficient of cor- 
relation by the following equation: S = -9.56 + 9.27 D/l + 18.11/C + 
010 R where S denotes 28-day compressive strength, in MPa; des- 
ignates waste concentration, fraction of the original; | is ionic 
strength, C denotes Attapulgite-150 clay content of dry blend, in 


wt%; and R is the mix ratio, in kg/m?. The equation may be used to 
estimate 28-day compressive strengths of grouts prepared within 
the compositional range of this investigation. 


28114 Effects of phase composition on the strontium leach- 
ability of cement-based waste forms. Hoyle, S. (Materials 
Research Lab., The Pennsylvania State Univ., University Park, PA 
(US)); Grutzeck, M.W. v.v of Nuclear waste management Il. Pass- 
chier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society Inc., 
Westerville, OK (1986). (CONF-8608225-: 3. international sympo- 
sium on ceramics in nuclear waste management, Chicago, IL, US, 
28-30 Aug 1986). 

The effect of altering phase chemistry on the performance of 
portland-cement-based, radioactive-waste forms containing stron- 
tium was studied. Since knowledge of low-temperature phase 
relations in the system CaO-Al.03-SiO2-H2O is limited and these 
relations ultimately govern the leachability of a given ion, the au- 
thors objective was to identify alternate, strontium-host phases in 
nonconventional regions of the system. Five mixtures were pre- 
pared using varying proportions of Type | portland cement, calcium 
aluminate cement, and colloidal silica. The water/solid ratio (w/s) 
was 0.6 in which the water contained 3 g Sr(OH)2/100 g water. All 
samples were cured at 38°C and were found to be cementitious. 
Strontium leachability was measured using a modified MCC-1 test 
and deionized water as leachant. Leachates were analyzed at 
3,7,14,28,56, and 90 days. Their results indicate that strontium re- 
tention by the waste form was enhanced by the addition of alumina 
and in some cases by the addition of colloidal silica. 


28115 Cement encapsulation of uranyl nitrate waste. Grant, 
D.C. (Westinghouse R and D Ctr., Pittsburgh, PA (US)); Smeltzer, 
E.E.; Skriba, M.C.; Cooolidge, S.A.; Cwynar, J.C.; Eisenstatt, L. v.v 
of Nuclear waste management Il. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

During decontamination of the former nuclear fuel reprocessing 
piant at West Valley, New York, low-level radioactive waste streams 
are being identified which require disposal in an environmentally ac- 
ceptable manner. One such waste stream, consisting essentially of 
uranyl nitrate, has been located in one of the processing cells. A 
study was conducted on this waste stream to determine if it could 
be stably encapsulated in cement. First, a recipe was developed for 
cement-encapsulating this highly acidic waste. Samples were then 
made to perform waste qualification testing as described in the 
NRC Branch Technica! Position-Waste Form to determine the stabil- 
ity of this waste form. The testing showed that the waste form had a 
compressive strength much greater than the 345 kPA (50 psi) mini- 
mum guideline after room-temperature cure, irradiation, thermal 
cycling, immersion, and biodegradation. In addition, the encapsu- 
lated waste had uranium and cerium leachability index values 
greater than six, which is the minimum recommended by the NRC 
position paper. The cement-encapsulated uranyl nitrate waste thus 
met the NRC stability guidelines for the disposal of Class B and 
Class C radioactive wastes. 


28116 Leaching mechanisms in polyphase ceramic high- 
level nuclear waste forms. Harker, A.B. (Rockwell International 
Science Center, Thousand Oaks, CA (US)). v.v of Nuclear waste 
management Il. Passchier, W.F.; Bosnjakovic, B.F.M. American Ce- 
ramic Society Inc., Westerville, OK (1986). (CONF-8608225-: 3. 
international symposium on ceramics in nuclear waste manage- 
ment, Chicago, IL, US, 28-30 Aug 1986). 

The crystalline phases of ceramics developed for defense high- 
level nuclear waste dissolve by surface reaction-controlled 
mechanisms that, at high undersaturations, give dissolution rates 
linear in time. The effective back reactions are the precipitation of 
less-soluble reaction products. Reaction rates in acid regimes in- 
crease proportionally to hydrogen ion activity and are slowest in 
near-neutral regimes. In general the dissolution rates follow the Ar- 
rhenius equation, most with similar activation energies. Ceramic 
phases such as spinel, zirconolite, and magnetoplumbite are highly 
insoluble and dissolution rates can be measured only in strongly 
acid regimes. Nepheline is the common host phase for silica and al- 
kali in most defense waste ceramics and is by far the least resistant 
mineral. Nepheline and some amorphous phases are preferentially 
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leached from grain boundaries. In some ceramics this process con- 
tinues until all nepheline has been removed. In others, such as the 
RSC-S29 defense waste ceramic, nepheline dissolution slows after 
a time, indicating that physical microencapsulation by the more re- 
sistant phases in the ceramic can limit leaching. 


28117 Cesium exchange, selectivity, and fixation properties 
of +-titanium phosphate. Komarneni, S. (The Pennsylvania State 
Univ., Materials Research Lab., University Park, PA (US)); Roy, R. 
v.v of Nuclear waste management II. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, 28-30 Aug 1986). 

Layered +-titanium phosphate exhibits selective Cs* exchange 
with H+ and is superior to a-titanium phosphate in this respect. 
However, +-titanium phosphate is much less selective for cesium 
than +-zirconium phosphate. As an example, the cesium adsorption 
Kas of +-titanium phosphate, a-titanium phosphate, and 4- 
zirconium phosphate are 2560, 340, and 15130, respectively, from 
a 0.04N NaNOgj solution. The total cesium-exchange capacity of the 
+-titanium phosphate was determined by an adsorption isotherm to 
be 1.6 meq/g at the solution pH exchange. The exchanged cesium 
can be easily fixed in the interlayers of +-titanium phosphate by its 
complete dehydration at only 100°C. The +-titanium phosphate may 
be useful for Cs exchange in an ion-exchange process such as the 
Sandia titanate process for partitioning high-level commercial 
wastes. 


28118 Zeolite variability in the WVDP HLW glass feed 
streams. Carl, D.E. (West Valley Nuclear Services Co., Inc., West 
Valley, NY (US)); Rykken, L.E.; Stimmel, J.R.; Marlow, J.H.; Bray, 
L.A.; Wise, B.M. pp. 383-390 of Nuclear waste management Il. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, August 28, 1986). 

Estimation of the physical/chemical parameters and of the amount 
of zeolite melted into high-level waste glass at the West Valley 
Demonstration Project (WVDP) is important for the development of 
a glass composition. The significant variables in this estimate are 
outlined. Specifications were established for chemical composition, 
particle-size distribution, friability, total ion-exchange capacity, and 
cesium capacity. Statistical analysis of cesium-capacity data vari- 
ability allowed the development of zeolite production quality control 
procedures and provided realistic estimates of the probable variabil- 
ity in the amount of zeolite in the melter feed streams. Knowledge 
of zeolite variability allowed the glass compositional ranges to be 
tighter than otherwise allowed, which was of benefit in developing 
the compositional and melter operation procedures. 


28119 West Valley. Knabenschuh, J.L. (West Valley Nuclear 
Services Co., Inc., West Valley, NY (US)); Hannum, W.H.; Mcintosh, 
T.W. pp. 375-382 of Nuclear waste management II. Passchier, W.F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, August 28, 1986). 

This report of the West Valley Demonstration Project emphasizes 
the consolidation and adaptation of available modern nuclear waste 
technology to high- and low-level nuclear wastes, and decommis- 
sioning the former nuclear fuel reprocessing plant. Facilities and 
equipment are largely designed and are well into construction. 
Product certification programs are being put into place. 


28120 Initial hydrothermal waste package release experi- 
ments using spent fuel with waste package components. 
Burnell, J.R. (Rockwell Hanford Operations, Richland, WA (US)); 
Coles, D.G.; Thomas, L.E. pp. 361-374 of Nuclear waste manage- 
ment Il. Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic 
Society Inc., Westerville, OK (1986). (CONF-8608225-: 3. interna- 
tional symposium on ceramics in nuclear waste management, 
Chicago, IL, US, August 28, 1986). 

The Waste/Barrier/Rock interactions program of the Basalt Waste 
Isolation Project (BWIP) is conducting hydrothermal experiments 
with fully radioactive waste forms and the other components com- 
prising a designed waste package for a basalt repository. These 
additional materials include container material (steel) and packing 


material (crushed basalt and bentoonite). The initial 11 experiments 
with spent reactor fuel have been completed, showing that, after six 
months, the fuel begins to react only slightly with water at 200°C. 
Solid reaction products identified thus far consist of uranylsilicate in 
spent fuel-water experiments, an iron hydroxide in steel-spent fuel 
experiments, and a smectite clay in basalt-bearing experiments. 
Solution samples taken during the experiments show that concen- 
trations of many radionuclides, including Cs, Sr, and the actinides, 
are lower with basalt present than without. With or without basalt, 
these key species occur in solution at concentrations well below 
those required to meet federal release criteria. 


28121 Corrosion phase formation on container alloys in 
basalt repository environments. Johnston, R.G. (Rockwell Han- 
ford Operations, Richland, WA (US)); Anantatmula, R.P.; Lutton, 
J.M.; Rivera, C.L. pp. 341-350 of Nuclear waste management II. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225—-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, August 28, 1986). 

The Basalt Waste Isolation Project is evaluating the suitability of 
basalt in southeastern Washington State as a possible location for a 
nuclear waste repository. The performance of the waste package, 
which includes the waste form, container, and surrounding packing 
material, will be affected by the stability of container alloys in the 
repository environment. Primary corrosion phases and altered pack- 
ing material containing metals leached from the container may also 
influence subsequent reactions between the waste form and reposi- 
tory environment. Copper- and iron-based alloys were tested at 50° 
to 300°C in an air/steam environment and in pressure vessels in 
ground-water-saturated basalt-bentonite packing material. Reaction 
phases formed on the alloys were identified and corrosion rates 
were measured. Changes in adhering packing material were also 
evaluated. The observed reactions and their possible effects on 
container alloy durability in the repository are discussed. 


28122 Testing protocols for evaluating monolithic waste 
forms containing mixed waste. Gilliam, T.M. (Oak Ridge National 
Lab., Chemical Technology Div., Oak Ridge, TN (US)); Sams, T.L.; 
Pitt, W.W. pp. 305-312 of Nuclear waste management II. Passchier, 
W.F.; Bosnjakovic, B.F.M. American Ceramic Society Inc., Wester- 
ville, OK (1986). (CONF-8608225—: 3. international symposium on 
ceramics in nuclear waste management, Chicago, IL, US, August 
28, 1986). 

This paper discusses testing protocols and results for cement- 
based low-level waste forms designed to immobilize various 
Department of Energy radioactive wastes that are also considered 
chemically hazardous under either the Resource Conservation and 
Recovery Act or the Comprehensive Environmental Response Com- 
pensation and Liability Act. The various tests are outlined, and the 
data obtained from measurements of compressive strength, drain- 
able water, leachability, and freeze/thaw resistance are 
summarized. These protocols can be used to expedite group formu- 
lation development studies. 


28123 Effects of SA/V and saturation on the chemical dura- 
bility of SRP waste glass. Chandler, GT. (E.l. du Pont de 
Nemours and Co., Savannah River Lab., Aiken, SC (US)); Wicks, 
G.G.; Wallace, R.M. pp. 455-464 of Nuclear waste management II. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, August 28, 1986). 

Solid and powdered samples of SRP waste glass were leached 
with both buffered and unbuffered solutions. Extraction of con- 
stituents of the glass was less when the ratio of surface area to 
leachant volume (SA/V) was increased and the solution was 
buffered to pH 7. Also, the use of SA/V for scaling was investigated. 


28124 Field verification of radioactive waste form develop- 
ment testing. Petrone, P.M. (West Valley Nuclear Services Co., 
Inc., West Valley, NY (US)); Cwynar, J.C.; Grant, D.C.; Smeltzer, 
E.E. pp. 421-430 of Nuclear waste management II. Passchier, W.F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225—: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, August 28, 1986). 
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Cement has been selected as the binder for solidifying low-level 
and transuranic radioactive wastes at the West Valley Demonstra- 
tion Project. For the past three years, a program has been 
developing cement/waste recipes for the various waste streams to 
be solidified in the cement solidification system. Several recipes 
have been fully tested per the requirements of 10 CFR 61 in the lab 
using a full-scale mixer. This work was reported previously at Amer- 
ican Ceramic Society meetings. The current paper discusses 
verification testing conducted at West Valley in the cement solidifi- 
cation system and compares the test results from samples made in 
the system to the results from lab samples. 


28125 Results from functional checkout of the vitrification 
process at the West Valiey demonstration project. Murawski, 
T.F. (West Valley Nuclear Services Co., Inc., West Valley, NY (US)); 
Barnes, S.M.; Petkus, L.L.; Chapman, C.C. pp. 413-420 of Nuclear 
waste management Il. Passchier, W.F.; Bosnjakovic, B.F.M. 
American Ceramic Society Inc., Westerville, OK (1986). (CONF- 
8608225—: 3. international symposium on ceramics in nuclear waste 
management, Chicago, IL, US, August 28, 1986). 

The Department of Energy has established the West Valley 
Demonstration Project (WVDP) to retrieve and solidify the high-level 
liquid wastes (HLW) stored at the site into a waste form suitable for 
transportation and disposal in a federal geologic repository. Borosili- 
cate glass was selected as the reference waste form based on its 
high degree of development and desirable physical properties. The 
wastes were generated by reprocessing spent commercial and de- 
fense reactor fuel from 1966 to 1972. There are approximately 2.1 
million liters of neutralized Purex waste, and 30 000 liters of acidic 
Thorex waste in separate underground tanks. The slurry-fed, joule- 
heated ceramic melter (SFCM) is the reference solidification 
process. The key, which will be full-scale equipment operated 
remotely during radioactive processing, has been installed in the vit- 
ification facility. Functional checkout of the integrated process and 
equipment is in progress. This equipment is presently being 
employed in tests to verify that high-quality waste glass can be pro- 
duced by monitoring process control variables and feed chemistry. 


The focus of this paper is to describe the process and equipment 
and to summarize the slurry feed tests performed to date. 


28126 Two-year leaching behavior of three SRL nuclear 
waste glasses in granite. Zhu, B.F. (Univ. of Florida, Gainesville, 
FL (US)); Clark, D.E.; Lodding, A.R.; Wicks, G.G. pp. 591-600 of 
Nuclear waste management Il. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225-—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, August 28, 1986). 

Two-year burial experiments on three Savannah River Laboratory 
(SRL) simulated nuclear waste glasses were conducted to evaluate 
their resistance to ground-water attack under repositorylike condi- 
tions. Glass samples were buried in the boreholes at the 345-m 
level in the Stripa granite at either 8° to 10° or 90°C. The leached 
surfaces were characterized using SEM-EDS, FT-IRRS, SIMS, and 
optical microscopy. Leach depths of buried samples based on alkali 
extraction at 90°C range from 0.3 to 1.8 um/year for the glass/glass 
interfaces of the three glass formulations. These values are at least 
two orders of magnitude lower than those for glasses leached using 
MCC static leaching procedures and deionized water. Results also 
show that durabilities of the SRL composite nuclear waste glass 
were increased by approximately six times when frit 131 was substi- 
tuted by frit 165. An increase of waste loading of SRL 131 glass 
from 29.8 to 35 wt% decreases leachabilities by a factor of 2. 


28127 SIMS analysis of leached layers formed on SRL 
glasses during burial. Lodding, A.R. (Chalmers Inst. of Tech., 
41296 Gothenburg (SE)); Engstrom, E.U.; Clark, D.E.; Werme, L.O.; 
Wicks, G.G. pp. 567-582 of Nuclear waste management II. Pass- 
chier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society Inc., 
Westerville, OK (1986). (CONF-8608225—: 3. international sympo- 
sium on ceramics in nuclear waste management, Chicago, IL, US, 
August 28, 1986). 

Three Savannah River Laboratory (SRL) nuclear waste glasses 
containing simulated fission products were leached in the Stripa 
mine for 1,3 and 24 months at 90° or 10°C. The concentration pro- 
files of 18 elements, including H, were recorded quantitatively 
throughout the leached layers by secondary ion mass spectrometry 


(SIMS). The main attention was directed to glass-glass interfaces. 
Regarding the most resistant glass - SRL 165 with 29.8% TDS sim- 
ulated waste - interfaces to bentonite, granite, and steel were also 
studied, and additional MCC-iyge laboratory tests were performed 
using water from Stripa. 


28128 Glass-water vapor interaction. Diebold, F.E. (Montana 
College of Mineral Science, and Technology, Butte, MT (US)); Bates, 
J.K. pp. 515-522 of Nuclear waste management II. Passchier, W.F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, August 28, 1986). 

Nuclear waste glasses with varying amounts of sodium and 
lithium were reacted at 202°C in the presence of saturated water 
vapor. The reaction progress, as measured by the thickness of the 
hydrated alteration rind as a function of time, increased as the 
sodium concentration increased from 10 to 12 wt% oxide in the 
base glass. The reaction progress also increased when the sodium 
concentration was raised to 12 wt% oxide and the lithium concen- 
tration was decreased, to keep the alkali mol% constant compared 
to the base composition. Additionally, the composition of the rind 
was invariant with reaction progress, and the percentage changes 
for each element between the rind and the glass were not depen- 
dent on base glass composition. 


28129 WIPP/SRL in-situ testing program. Wicks, G.G. (E.|. du 
Pont de Nemours and Co., Savannah River Lab., Aiken, SC (US)); 
Molecke, M.A. pp. 657-670 of Nuclear waste management Il. Pass- 
chier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society Inc., 
Westerville, OK (1986). (CONF-8608225-: 3. international sympo- 
sium on ceramics in nuclear waste management, Chicago, IL, US, 
August 28, 1986). 

The first in-situ tests in the United States assessing the perfor- 
mance of a variety of nuclear waste glasses are scheduled to begin 
in early 1986. In these tests, multiple nonradioactive waste glass 
samples will be emplaced in brine and rock salt in an underground 
test facility under conditions simulating those in a salt repository. 
This program is a joint effort of the Waste Isolation Pilot Plant 
(WIPP) and the Savannah River Laboratory (SRL). Part of the 
WIPP/SRL program is the Materials Interface Interactions Test of 
MIIT. This is an international effort which involves the burial of al- 
most 1000 waste glass samples, consisting of 15 glass or waste 
glass compositions from seven different counties. In addition to 
these samples, there are also approximately 300 potential canister 
or overpack metal specimens and more than 600 backfill and salt 
geologic samples. Over 1900 relevant interactions will be studied by 
combing brine leachant analyses with a variety of detailed surface 
analytical techniques. This program is one of the largest coopera- 
tive efforts ever undertaken in the waste management field and will 
produce a database that will benefit a variety of disciplines in the 
waste management community. 


28130 Analysis of spent-fuel performance in a geologic 
repository. Apted, M.J. (Pacific Northwest Lab., Richland, WA 
(US)); Liebetrau, A.M.; Engel, D.W. pp. 639-648 of Nuclear waste 
management Ii. Passchier, W.F.; Bosnjakovic, B.F.M. American Ce- 
ramic Society Inc., Westerville, OK (1986). (CONF-8608225-: 3. 
international symposium on ceramics in nuclear waste manage- 
ment, Chicago, IL, US, August 28, 1986). 

The Analytical REpository Source-Term (AREST) code developed 
for the U.S. Department of Energy is being used to assess the time- 
dependent release rate of radionuclides from spent nuclear fuel 
disposed in geologic repositories. The Waste Package Release 
(WPR) submodule of AREST calculates the release from individual 
waste packages containing spent fuel based on site-specific design, 
solubility, corrosion, sorption, and mass transfer data. Under the 
open-system conditions of a repository, there are two limiting re- 
lease mechanisms: surface-reaction control and transport control. In 
addition, a separate release case is defined for soluble radionuclides 
that are inventory-limited. Mass transfer equations for each of these 
processes are incorporated into AREST. Four separate sources are 
identified in the AREST code based on inventory and release mech- 
anism: UO2 matrix (transport-limited), gap (inventory-limited), grain 
boundary (inventory-limited, combined with gap), and cladding 
(transport-limited). The calculated release of nuclides contained in 
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the matrix (>90% of the entire inventory) is controlled by UOz solu- 
bility of the solubility of a nuclide-bearing phase, whichever is lower. 


28131 Leaching fully radioactive SRP nuclear waste glass in 
tuff ground water in stainless steel vessels. Bibler, N.E. (E.|. du 
Pont de Nemours and Co., Savannah River Lab., Aiken, SC (US)). 
pp. 619-626 of Nuclear waste management Il. Passchier, W-F.; 
Bosnjakovic, B.F.M. American Ceramic Society Inc., Westerville, OK 
(1986). (CONF-8608225-: 3. international symposium on ceramics 
in nuclear waste management, Chicago, IL, US, August 28, 1986). 

SRP glass containing actual radioactive waste was leached in 
static tests at 90°C in a tuffaceous ground water at an SA/V ratio of 
100 m-' in 316 stainless steel vessels. Tests were performed for 
up to 134 days. Normalized mass losses were calculated for 137Cs, 
99Sr, and 23®Pu. The '97Cs in the leachate appeared to reach a 
steady value of ~3 g/m?, corresponding to steady state concentra- 
tion of only 1.0 ppb for total cesium. The mass losses based on 
8°Sr and 2°8Pu appearing in solution were low (<0.3 and <0.01, re- 
spectively), because of their low solubilities. However, significant 
amounts of these radionuclides had deposited on the steel vessel, 
while the amount of deposited '°”? Cs was negligible. During the 
leach tests, the pH changed <0.4 units and the only significant ef- 
fect of radiolysis was reduction of NO3~ ions in solution to NO2~. 
When compared to earlier tests, the results confirm that leach rates 
in the earlier tests with radioactive glass in Teflon vessels were high 
due to radiolysis of the Teflon. The results also indicate that ra- 
dioactive and nonradioactive glasses of comparable composition 
and surface finish leach essentially identically. 


28132 The effect of gamma radiation on ground-water chem- 
istry and glass leaching as related to the NNWSI repository 
site. Abrajano, T. (Argonne National Lab., Chemical Technology 
Div., Argonne, IL (US)); Bates, J.; Ebert, W.; Gerding, T. pp. 609- 
618 of Nuclear waste management II. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225-—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, August 28, 1986). 

This paper presents an overview of the results of leaching experi- 
ments performed on Savannah River Laboratory 165 type glass 
under a gamma radiation field of 1.0 + 0.2 x 10% rad/h with empha- 
sis on describing the effect of ionizing radiation on ground-water 
chemistry and waste form durability. These experiments were 
performed for 14, 28, 56, 91 and 182 days at 90°C using tuff- 
equilibrated J-13 ground water (EJ-13) as the leachant. Acidification 
of EJ-13 solution from radiolytic production of nitric acid was 
buffered by adequate levels of dissolved bicarbonate and, in the 
presence of glass, by alkali leaching. Compared to similar experi- 
ments in the absence of radiation, the net effect of this interaction is 
to retard glass dissolution. However, the integrated release of ac- 
tinides and other glass components that are more soluble below 
neutral pH may be relatively enhanced by this acidification. 


28133 Radiocolloid formation in waste package leach tests 
with Savannah River defense waste glass in salt brine. McGrail, 
B.P. (Pacific Northwest Lab., Richland, WA (US)). pp. 601-608 of 
Nuclear waste management ll. Passchier, W.F.; Bosnjakovic, 
B.F.M. American Ceramic Society Inc., Westerville, OK (1986). 
(CONF-8608225-—: 3. international symposium on ceramics in nu- 
clear waste management, Chicago, IL, US, August 28, 1986). 

SRL-165 defense waste glass was leached in salt brine in the 
presence of ASTM A216 steel to stimulate interactions between the 
glass and metallic container. Under relatively oxidizing conditions, 
uranium and plutonium were found to sorb on iron oxide particu- 
lates that formed rapidly in the tests. Under reducing conditions (Eh 
< +0.1V), only uranium was found to sorb on the iron oxide particu- 
lates. No particulate species of Tc, Np, or Am were found under the 
test conditions studied. 


28134 Prediction of nuclear waste glass durability from nat- 
ural analogs. Jantzen, C.M. (E.|. du Pont de Nemours and Co., 
Inc., Savannah River Lab., Aiken, SC (US)). pp. 703-712 of Nuclear 
waste management Il. Passchier, W.F.; Bosnjakovic, B.F.M. 
American Ceramic Society Inc., Westerville, OK (1986). (CONF- 
8608225-—: 3. international symposium on ceramics in nuclear waste 
management, Chicago, IL, US, August 28, 1986). 


The long-term durability of natural glasses, ancient man-made 
glasses, and nuclear waste glasses has been assessed in terms of 
hydration thermodynamics. The relative durability of these glasses 
can be determined by assuming that the free energy of hydration of 
silicate and oxide components comprising the glass are additive 
functions of the composition. The logarithmic relationship between 
the extent of hydration and the calculated free energy of hydration 
has been observed for such measures of reaction progress as pH 
change and the concentration of silicon and boron in solution. Com- 
paring the durability of nuclear waste glasses to natural glasses 
based on relative thermodynamic stabilities allows extrapolation of 
waste glass durability to geologic times. 


28135 Experimental alteration of basalt glass applied to the 
alteration of nuclear waste glass. Byers, C.D. (Argonne National 
Lab., Chemical Technology Div., Argonne, IL (US)); Ewing, R.C.; 
Jercinovic, M.J. pp. 733-744 of Nuclear waste management Il. 
Passchier, W.F.; Bosnjakovic, B.F.M. American Ceramic Society 
Inc., Westerville, OK (1986). (CONF-8608225-: 3. international 
symposium on ceramics in nuclear waste management, Chicago, 
IL, US, August 28, 1986). 

Experiments using a synthetic basalt glass were performed to 
correlate the alteration of glass under short-term laboratory condi- 
tions with that observed for natural samples altered in a geologic 
environment. The natural alteration process was accelerated by 
reacting the glass in a saturated water vapor environment at tem- 
peratures up to 240°C. The resulting alteration products included an 
amorphous reaction layer, clays, and zeolites. Saponite was formed 
initially, followed by the minerals analcime, gyrolite, and reyerite. 
Similar alteration was noted in both the synthetic and natural 
samples. To relate these results to nuclear waste disposal, a com- 
parison is made between basalt and nuclear waste glasses that 
have been altered using the same accelerated reaction method. 


28136 Effects of Alpha-decay radiation on natural zircons. 
Murakami, T. (Univ. of New Mexico, Dept. of Geology, Albuquerque, 
NM (US)); Chakoumakos, B.C.; Ewing, R.C. pp. 745-754 of Nuclear 
waste management Il. Passchier, W.F.; Bosnjakovic, B.F.M. 
American Ceramic Society Inc., Westerville, OK (1986). (CONF- 
8608225-—: 3. international symposium on ceramics in nuclear waste 
management, Chicago, IL, US, August 28, 1986). 

Natural zircons provide an example of the long-term effects - hun- 
dreds of millions of years - of alpha-decay radiation damage on 
crystalline phases. Detailed X-ray powder diffraction data distinguish 
three stages of damage: (1) <3 x 10'S alpha-events/mg, sharp 
diffraction maxima shifted to lower values of 26; (2) 3 to 8 x 10°° 
alpha-events/mg, broadened diffraction maxima caused by the 
sharp decrease in the Bragg diffraction intensity and the relative in- 
crease in the intensity of the diffuse scattering component; (3) >8 x 
10'5 alspha-events/mg, zircon is X-ray diffraction amorphous. The 
refinement of unit cell parameters is dependent on the deconvolu- 
tion of broadened peaks to separate the diffuse scattering 
component from the Bragg diffraction maximum. 
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Refer also to citation(s) 28013, 28015, 28022, 28023, 28024, 
28025, 28026, 28027, 28030, 28031, 28032, 28033, 28034, 28035, 
28036, 28037, 28038, 28039, 28040, 28041, 28042, 28043, 28044, 
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28142, 28143, 28145, 30095 


0540 Health and Safety 


Refer also to citation(s) 27933, 28339, 28408, 28417, 28436, 
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28137 (ANL-89/7) Site surveillance and maintenance pro- 
gram for Palos Park: Report for 1988. Goichert, N.W. Argonne 
National Lab., IL (USA). Apr 1989. 48p. DOE Contract W-31109- 
ENG-38. Order Number DE89011298/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 
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The results of the environmental monitoring program conducted at 
Site A/Plot M in the Palos Park Forest Preserve area for CY 1988 
are presented. The monitoring program is the ongoing remedial ac- 
tion that resulted from the original radiological characterization of 
the site. That study had determined that hydrogen-3 (as tritiated wa- 
ter) migrated from the burial ground and was present in two nearby 
hand-pumped picnic wells. The current program consists of sample 
collection and analysis of air, surface and subsurface water, and 
bottom sediment. The results of the analyses are used to (1) deter- 
mine the migration pathway of water from the burial ground (Plot M) 
to hand-pumped picnic wells, (2) establish if buried radionuclides 
other than hydrogen-3 have migrated, and (3) generally character- 
ize the radiological environment of the area. Hydrogen-3 in the Red 
Gate Woods picnic well continued to show the same pattern of ele- 
vated levels in the winter and low concentrations in the summer, but 
the magnitude of the current winter peak was significantly less than 
in earlier years. A replacement well was installed in July 1988 in the 
Red Gate Woods area to provide a source of water for public use 
that is free of tritium. Tritiated water continues to be detected in a 
number of wells, boreholes, dolomite holes, and a surface stream. 
For many years it was the only radionuclide found to have migrated 
in measurable quantities. Recent measurements indicate the pres- 
ence of strontium-90 and technetium-99 in borehole water next to 
Plot M. 15 refs., 6 figs., 16 tabs. 


28138 (CONF-860905—Vol.2, pp. 2005-2016) Analytical tech- 
niques for the assessment of environmental exposure resulting 
from hydrogen injection chemistry. Bierman, M.R. (Science Ap- 
plications International Corp. (USA)); Cline, J.E.; Re, G.C. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

It has been observed in boiling water reactors (BWR) that inter- 
granular stress corrosion cracking (IGSCC) of primary steam 
system pipes and components can occur under certain environmen- 
tal parameters. One parameter, the oxidizing environment that 
exists, can be reduced by lowering oxygen concentrations via hy- 
drogen injection. This decreases the potential of IGSCC and the 
production of corrosion products that activate and result in higher 
levels of radwaste. During normal BWR operations '®N formed from 
160 combines in water-soluble nitrates and nitrites. However, the 
reduction of oxidizing potential created by hydrogen injection 
increases the amount '©N combined into ammonia (NH3). The in- 
crease is transported through the steam system, resulting in 
increased radiation levels in and around the plant site. Field mea- 
surements taken during a hydrogen water chemistry (HWC) 
mini-test at James A. Fitzpatrick Nuclear Power Station permitted 
the assessment of environmental exposure rate resulting from the 
increased hydrogen concentration in the feedwater. Adequate data 
existed for the development of a methodology for estimating expo- 
sure rates at and around the plate site based on the hydrogen 
concentration and main steam-line monitor readings. 


28139 


(CONF-860905—Vol.2, pp. 2017-2029) Formerly utilized 
sites remedial action program. Nemec, J.F. (Bechtel National, 
Inc., Oak Ridge, TN (USA)):; Hoffman, J.M. American Nuclear Soci- 
ety (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 


waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum '86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The Formerly Utilized Sites Remedial Action Program (FUSRAP) 
is a US Department of Energy (DOE) program to evaluate and rem- 
edy radiological conditions at privately and institutionally owned 
sites across the nation where low-activity radioactive contamination 
exceeds levels permitted by current DOE guidelines. FUSRAP was 
initiated in 1974 and now includes 29 sites in 12 states. From the 
start of field work in 1979 through the 1985 work season, 170,000 
m® of contaminated material have been removed during remedial 


action on 129 properties. By current estimates, the program will be 
completed in 2001 at a cost of approximately $700 million. Of prime 
importance in the immediate future will be the development of per- 
manent disposal sites to replace the interim storage sites currently 
used by the program. An overview of the program's origin, adminis- 
tration, scope, and governing guidelines precedes an explanation of 
the remedial action process. Major program accomplishments are 
described, and the paper concludes with an assessment of issues 
affecting the future of FUSRAP. 


28140 (CONF-860905-Vol.2, pp. 2030-2035) Effective appli- 
cation of public and media relations for the DOE formerly 
utilized sites remedial action program. Schlatter, J.F. (Bechtel 
National, Inc. (USA)). American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum '86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

A community relations program is an integral part of the US De- 
partment of Energy’s (DOE) Formerly Utilized Sites Remedial Action 
Program (FUSRAP). FUSRAP is a DOE initiative to clean up sites 
where low-level radioactive contamination remains from the early 
years of the Nation’s atomic energy programs. Objectives of the 
FUSRAP community relations programs and techniques used to 
meet those objectives are described. The community relations pro- 
gram is a joint effort by DOE and its management contractor, 
Bechtel National, Inc. 


28141 (DOE/ER/60452-1) Lung cancer epidemiology in New 
Mexico uranium miners: Final technical report, July 1, 1986— 
February 28, 1989. Samet, J.M. New Mexico Univ., Albuquerque, 
NM (USA). UNM Medical Center. Mar 1989. 41p. DOE Contract 
FG04-86ER60452. Order Number DE8901 1408/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A case-contro! study within the cohort was performed; the sub- 
jects included 65 cases and 230 age-matched controls, most with 
exposures below 1000 Working Level Months (WLM). The risk for 
lung cancer was increased for all cumulative exposures to radon 
decay products of 100 WLM or more. With exclusion of subjects 
with exposures above 1000 WLM, the estimated excess relative risk 
was 1.1% per WLM. The risk was greater for younger subjects and 
the data were consistent with a multiplicative interaction between 
cigarette smoking and exposure to radon progeny. The findings of 
the case-control study have been confirmed by conventional cohort 
analysis, supplemented by Poisson regression. For the entire co- 
hort, the ratio of observed to expected lung cancer deaths was 4.1 
(95% confidence limits 3.2, 5.1). A significant number of excess 
deaths was also found for the category “other accidents.” For lung 
cancer, the ratio of observed to expected deaths increased with cu- 
mulative exposure. Additional multivariate analyses, using the Cox 
proportional hazards model, are in progress. Additionally, a new 
panel of pathologists has been formed to review histopathological 
material from all available cases. 15 refs., 2 figs., 15 tabs. 


28142 (DOE/SSDP-0047) Shippingport Station Decommis- 
sioning Project: Contaminated concrete removal: Topical 
report. Westinghouse Hanford Co., Shippingport, PA (USA). 15 
May 1989. 31p. Sponsored by DOE Nuclear Energy. DOE Contract 
AC06-87RL10930. Order Number DE89012575/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This Topical Report is a synopsis of the removal of contaminated 
concrete from the Shippingport Station Decommissioning Project 
(SSDP). The information is provided as a part of the Technology 
Transfer Program to document the decontamination activities in 
support of site release in the decommissioning of a nuclear power 
reactor. 4 refs., 8 figs., 2 tabs. 


28143 (DOE/SSDP-0061) Shippingport Station Decommis- 
sioning Project: FY 1988 annual progress report, October 1, 
1987-—September 30, 1988. Westinghouse Hanford Co., Shipping- 
port, PA (USA). 9 May 1989. 44p. Sponsored by DOE Nuclear 
Energy. DOE Contract AC06-87RL10930. Order Number 
DE89012576/JAW. Available from NTIS, PC A04/MF A0O1 - OSTI; 
GPO Dep. 
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This report presents progress on the Shippingport Station Decom- 
missioning Project for FY 1988. There are two main topics: Project 
Management and Decommissioning Project Activities. Changes 
from technical and managerial concepts developed in the original 
Decommissioning Plan are presented with the related technical, 
economic, or schedular considerations. 4 refs., 17 figs., 2 tabs. 


28144 (DP-MS—89-23) Human factors in nuclear safety 
oversight. Taylor, K. Savannah River Lab., Aiken, SC (USA). 1989. 
16p. DOE Contract ACO9-76SR00001. (CONF-890555-15: 7. 
power plant dynamics, contiol and testing symposium, Knoxville, 
TN, US, May 15, 1989). Order Number DE89011623/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The mission of the nuclear safety oversight function at the Savan- 
nah River Plant is to enhance the process and nuclear safety of site 
facilities. One of the major goals surrounding this mission is the re- 
duction of human error. It is for this reason that several human 
factors engineers are assigned to the Operations Assessment 
Group of the Facility Safety Evaluation Section (FSES). The initial 
task of the human factors contingent was the design and implemen- 
tation of a site wide root cause analysis program. The intent of this 
system is to determine the most prevalent sources of human error 
in facility operations and to assist in determining where the limited 
human factors resources should be focused. In addition, the strat- 
egy used to educate the organization about the field of human 
factors is described. Creating an awareness of the importance of 
human factors engineering in all facets of design, operation, and 
maintenance is considered to be an important step in reducing the 
rate of human error. 3 refs., 3 figs., 2 tabs. 


28145 (ORNL/TM-11147) Data base management activities 
for the Remedial Action Program at ORNL: Calendar year 1988. 
Voorhees, L.D.; Hook, L.A.; Gentry, M.J.; McCord, R.A.; Faulkner, 
M.A.; Bledsoe, J.L.; Newman, K.A.; Owen, P.T.; Rosen, A.E. Oak 
Ridge National Lab., TN (USA). Apr 1989. 191p. Sponsored by DOE 
Energy Research. DOE Contract ACO5-840R21400. Order Number 
DE89012899/JAW. Available from NTIS, PC A09/MF A01 - OSTI. 

Environmental Sciences Division Publication No. 3277. 

The ORNL Remedial Action Program (RAP) was established in 
1985 in response to state and federal regulations mandating correc- 
tive actions at contaminated sites. To achieve this goal, numerous 
and varied studies are being conducted to characterize the type and 
extent of contamination. Environmental data collected in support of 
other programs at ORNL are also of use to RAP. Collectively, these 
studies are generating a voluminous amount of data. A computer- 
ized Data and Information Management System (DIMS) was 
developed for RAP to (1) provide a centralized repository for data 
pertinent to RAP and (2) provide support for the investigations and 
assessments leading to the long-term remediation of contaminated 
facilities and sites. The current DIMS and its role in supporting RAP 
during 1988 are described. The DIMS consists of three compo- 
nents: (1) the Numeric Data Base, (2) the Bibliographic Data Base, 
and (3) the Records Contro! Data Base. This report addresses all 
three data bases, but focuses on a description of the contents of 
the Numeric Data Base. The types of numeric data currently avail- 
able are summarized in the tables and figures. More detailed 
information on the contents of the RAP Numeric Data Base has 
been assembled in a menu-driven format on IBM PC diskettes, 
which are available upon request. 6 refs. 


28146 (UCID-21400) Analysis of beryllium and depleted 
uranium: An overview of detection methods in aerosols and 
soils. Camins, |.; Shinn, J.H. Lawrence Livermore National Lab., 
CA (USA). Jun 1988. 41p. DOE Contract W-7405-ENG-48. Order 
Number DE89011337/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

We conducted a survey of commercially available methods for 
analysis of beryllium and depleted uranium in aerosols and soils to 
find a reliable, cost-effective, and sufficiently precise method for re- 
searchers involved in environmental testing at the Yuma Proving 
Ground, Yuma, Arizona. Criteria used for evaluation include cost, 
method of analysis, specificity, sensitivity, reproducibility, applicabil- 
ity, and commercial availability. We found that atomic absorption 
spectrometry with graphite furnace meets these criteria for testing 
samples for beryllium. We found that this method can also be used 
to test samples for depleted uranium. However, atomic absorption 


with graphite furnace is not as sensitive a measurement method for 
depleted uranium as it is for beryllium, so we recommend that qual- 
ity control of depleted uranium analysis be maintained by testing 10 
of every 1000 samples by neutron activation analysis. We also eval- 
uated 45 companies and institutions that provide analyses of 
beryllium and depleted uranium. 5 refs., 1 tab. 


0550 Safeguards, Inspection, and Accountability 
Refer also to citation(s) 27953, 28734, 29301 


28147 (LA-UR-89-1264) The self-absorption effect of 
gamma rays in “*Pu. Hsu, Hsiao-Hua. Los Alamos National Lab., 
NM (USA). 1989. 14p. DOE Contract W-7405-ENG-36. (CONF- 
8904201—1: American Nuclear Society meeting, Gaithersburg, MD, 
US, April 25, 1989). Order Number DE89011178/JAW. Available 
from NTIS, PC A03 - OSTI. 

Nuclear materials assay with gamma-ray spectrum measurement 
is a well-established method for safeguards. However, for a thick 
source, the self-absorption of characteristic low-energy gamma rays 
has been a handicap to accurate assay. | have carried out Monte 
Carlo simulations to study this effect using the *°9Pu a-decay 
gamma-ray spectrum as an example. The thickness of a plutonium 
metal source can be considered a function of gamma-ray intensity 
ratios. In a practical application, gamma-ray intensity ratios can be 
obtained from a measured spectrum. With the help of calculated 
curves, scientists can find the source thickness and make correc- 
tions to gamma-ray intensities, which then lead to an accurate 
quantitative determination of radioactive isotopes in the material. 2 
refs., 9 figs. 


28148 (NBL-318) New Brunswick Laboratory: Progress re- 
port, October 1987-September 1988. USDOE New Brunswick 
Lab., Argonne, IL (USA). Apr 1989. 65p. Order Number 
DE89012560/JAW. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

NBL has been tasked by the DOE Office of Safeguards and Se- 
curity, Defense Programs (OSS/DP) to assure the application of 
accurate and reliable measurement technology for the safeguarding 
of special nuclear materials. NBL is fulfilling its mission responsibili- 
ties by identifying and addressing the measurement and 
measurement-related needs of the nuclear material safeguards 
community. These responsibilities are being addressed by activities 
in the following program areas: (1) reference and calibration materi- 
als, (2) measurement development, (3) measurement services, (4) 
measurement evaluation, (5) safeguards assessment, and (6) site- 
specific assistance. Highlights of each of these programs areas are 
provided in this summary. 


0560 Legislation and Regulations 


Refer also to citation(s) 27935, 28004, 28005, 28006, 28103, 
28104, 28106, 28333, 28436, 30095 


28149 (CONF-860905—Vol.2, pp. 1550-1555) Discussion on 
de minimis. Mis, F.J. (Rochester Gas and Electric, NY (USA)). 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC AS9/MF A01. 

As costs for the disposal of low level radioactive waste continue 
to increase, there is a need for the establishment of a de minimis 
value for radioactive materials. Agreement states, such as New 
York, have low level concentrations defined per each isotope in 12 
NYCRR 38. A 1981 questionnaire from the Edison Electric Institute 
showed that a great disparity amongst nuclear power plants exist 
when considering de minimis values. There exists a large grey area 
and very little regulatory support when trying to resolve questions 
on when material is radioactive. 


28150 (CONF-860905-Vol.2, pp. 1809-1813) Commercial 
transuranic waste - building on the defense transuranic waste 
program. Raudenbush, M.H. (S. M. Stoller Corp., Boulder, CO 
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(USA)); McKinley, K.B. American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

A waste management system has been established for the treat- 
ment, transportation, and disposal of transuranic (TRU) wastes 
generated in DOE defense programs. This system will be fully oper- 
ational in 1988 with the receipt of wastes at the Waste Isolation 
Pilot Plant (WIPP). With passage of the Low-Level Waste Policy 
Amendments Act of 1985 (LLWPAA), the federal government was 
given responsibility for disposal of greater-than-Class C waste, in- 
cluding commercial TRU waste. There has, to date, been transfer of 
technology between the commercial and defense TRU programs in 
the areas of waste treatment and volume reduction, reduced waste 
generation, and immobilization technology. However, it is impossible 
for the commercial program to build substantively on the defense 
program until there is a regulatory consistency between the pro- 
grams, especially in the area of repository acceptance criteria. 


28151 (CONF-860905—Vol.2, pp. 1814-1822) Compact versus 
regulatory responsibility of states in low-level waste manage- 
ment. Kerr, G.W. (Nuclear Regulatory Commission (USA)); 
Schneider, K.N. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum '86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The relation between the regulatory and compact responsibilities 
for States are complex. This paper discusses these relations and 
the difference between the compact responsibility each State has 
for the management of low-level waste and the regulatory role a 
State might choose in implementing their responsibility. The differ- 
ences between development, management and regulatory roles are 
emphasized. The most recent information on the States’ progress in 
implementing the Low-Level Radioactive Waste Policy Act is pre- 
sented. A summary of the regulatory programs in place by those 
States who have the regulatory authority is also presented. 


28152 (CONF-860905-Vol.2, pp. 1870-1877) Regulatory as- 
pects of borosilicate glass high-level waste forms the process, 
the product, and the disposal. Hennelly, E.J. (Savannah River 
Lab., Aiken, SC (USA)). American Nuclear Society (USA). Fuel Cy- 
cle and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum '86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

Immobilization of high-level radioactive waste (HLW) in borosili- 
cate glass is acknowledged world-wide as an acceptable method for 
preparing HLW for geologic disposal. A waste acceptance process 
is under way in the US that will provide specifications and proce- 
dures for waste producers well in advance of the availability of a 
federal repository. Extensive experimental data and rigorous quality 
assurance and control for plant operation are expected to provide 
convincing evidence that borosilicate glass waste forms produced in 
the vitrification plants meet the specifications and can be disposed 
of safely in a geologic repository. 


28153 (CONF-860905—Vol.2, pp. 1888-1892) US Nuclear Reg- 
ulatory Commission activities related to the West Valley 
demonstration project. Hammeliman, J.E. (Science Applications In- 
ternational Corp. (USA)); Stark, R.M. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 


Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 


Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC AS9/MF A01. 








The West Valley Demonstration Project is a DOE operation and 
does not require formal NRC licensing. However, Congress speci- 
fied in the West Valley Demonstration Act that the NRC should 
participate in the safety review of the West Valley Project. The NRC 
role is one of an independent safety advisor or consultant to DOE. 
This paper describes the unique NRC role in the West Valley safety 
review. The authors are SAIC personnel who are assisting the NRC 
in reviewing the West Valley project. 


28154 (CONF-860905—Vol.2, pp. 1963-1974) Decommission- 
ing - an insurance perspective. Fuller, P.E. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The nuclear insurance pools, through American Nuclear Insurers 
(ANI) and the Mutual Atomic Energy Liability Underwriters (MAELU), 
have been providing third-party nuclear liability insurance to the nu- 
clear industry since 1957. Third-party liability and properly damage 
coverage resulting from the nuclear hazard are provided by sepa- 
rate insurance policies issued by the nuclear insurance pools. This 
paper addresses a liability insurer's view of decommissioning by 
discussing the following: insurer’s perspective of potential nuclear li- 
ability; insurance claim experience and trends; objectives and 
accomplishments of ANI/MAELU's involvement with facility decom- 
missioning; and important nuclear liability considerations for facility 
decommissioning. 


28155 (NVS-8) Guide-lines for the transport of radioactive 
materials on the road in The Netherlands. NVS-IRPA 
Collaboration. Nederlandse Vereniging voor Stralingshygiene, Eind- 
hoven (Netherlands). 1987. 83p. (In Dutch). Order Number 
DE89614713/JAW. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

This document is intended to be a practical guide for advancing 
the transport of radioactive materials to take place in a responsible 
way and according the prescriptions actually being valid. It is limited 
to the transport of radioactive materials on the road and in as far 
these do concern amounts which can be packed in trade packings 
or packings of type A. It may be characterized as a number of 
recommendations in the explanation and application of legal pre- 
scriptions. 29 figs.; 10 tabs. 
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28156 (JAERI-M-88-237) Study on saccharification of cellu- 
losic wastes with bench scale test plant, (4). Characteristics of 
the culture equipment and culture for Trichoderma reesei. Ka- 
sai, Noboru; Tamada, Masao; Kumakura, Minoru; Kaetsu, Isao. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1988. 
32p. (In Japanese). Order Number DE89772573/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

This report has described the characteristics of the culture equip- 
ment and the results obtained on the study of culture condition for 
Trichoderma reesei cells. The culture equipment is an unit process 
of the bench scale test plant for saccharification of cellulosic wastes 
that has been constructed in Mar. 1982, on the theme development 
of radiation utilization technique for saccharification and fermenta- 
tion of cellulosic wastes. This equipment is used to get cellulase 
enzyme solution in the bach culture of the cells producing cellulase 
and the continuous culture of the immobilized cells on bench scale 
test. In this work, the authors have investigated the automatic oper- 
ation technique of enzyme solution’s sampling, elimination of dust 
particles with clean booth, improvement for the contamination on the 
culture, effect of stirring speed and amount of air supply on the cul- 
ture, and then have established a conventional operation technique 
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method on the continuous culture for long times without contamina- 
tion in the clean booth preventing contamination. It was found that 
the enzyme solution was able automatically to get the enzyme solu- 
tion on every sampling time without contamination of the culture 
vessels. It was clarified that the enzyme solution with high enzyme 
activity was obtained on the batch culture of the cells under condi- 
tions of stirring speed of 250 rpm and air flow rate of 4 Vmin above. 


28157 (LA-UR-89-1401) LANSCE steady state unperturbed 
thermal neutron fluxes at 100 A. Russell, G.J. Los Alamos Na- 
tional Lab., NM (USA). 1989. 6p. DOE Contract W-7405-ENG-36. 
(CONF-8810182-27: International collaboration on advanced neu- 
tron sources (ICANS), Los Alamos, NM, US, October 3, 1988). 
Order Number DE89011171/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

The “maximum” unperturbed, steady state thermal neutron flux for 
LANSCE is calculated to be 2 x 10’? n/cm?-s for 100 yA of 800- 
MeV protons. This LANSCE neutron flux is a comparable entity to a 
steady state reactor thermal neutron flux. LANSCE perturbed 
steady state thermal neutron fluxes have also been calculated. Be- 
cause LANSCE is a pulsed neutron source, much higher “peak” (in 
time) neutron fluxes can be generated than at a steady state reac- 
tor source. 5 refs., 5 figs. 


28158 Method for enriching a middie isotope using 
vibration-vibration pumping. Rich, J.W.; Homicz, G.F.; Bergman, 
R.C. To Dept. of Energy, Washington, DC. USA Patent 4,801,365. 
31 Jan 1989. Filed date 13 Nov 1984. vp. Available from Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

Method for producing isotopically enriched materials by vibration- 
vibration excitation of gaseous molecules wherein a middle mass 
isotope of an isotopic mixture including lighter and heavier mass 
isotopes preferentially populates a higher vibrational mode and 
chemically reacts to provide a product in which it is enriched. The 
method can be used for vibration-vibration enrichment of 170 in a 
CO reactant mixture. 


28159  Self-cleaning rotating anode x-ray source. Paulikas, 
A.P. To U.S. Dept. of Energy, Washington, DC. USA Patent 
4,799,249. 17 Jan 1989. Filed date 2 Jun 1987. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

A self-cleaning rotating anode x-ray source is described compris- 
ing an evacuable housing, a rotatable cylindrical anode within the 
housing, a source of electrons within the housing which electrons 
are caused to impinge upon the anode to produce x-rays and 
means for ionizing residual particles within the housing and acceler- 
ating such ions so as to impinge upon the anode to sputter 
impurities from the surface thereof. 
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28160 (CNIC—00163) Method of correction of irradiation 
history in burn-up determination using fission product cesium- 
137, cerium-144, and neodymium-148 as monitors. Zhu 
Rongbao; Yang Liucheng; Lu Feng; Zhang Qinfen. China Nuclear 
Information Centre, Beijing, BU (China). Mar 1988. 7p. (In Chinese). 
(IAE-0038). Order Number DE89614197/JAW. Available from NTIS 
(US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

In this paper, for cesium-137, cerium-144 and neodymium-148 
nuclids the average yield, the quantity of correction for (n, -y) reac- 
tion, the quantity of correction for radioactive decay in reactor and 
the average fission energy of fissionable nuclide were calculated. 
The result improved precision of parameter and gave quite well 
value of burn-up. 
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28161 (AD-A-203790/1/XAB) Genetics in marine methane- 
oxidizing bacteria. Annual report, 1 February 1988-31 January 
1989. Lidstrom, M.E. California Inst. of Tech., Pasadena, CA (USA). 
1 Feb 1989. 3p. Available from NTIS, PC A02/MF A01. 

The purpose of this project is to characterize the regulation of 
genes involved in methanol oxidation in the marine methanotroph, 
Methylomonas sp. A4. In the first year of this project, we have iso- 
lated and characterized methanol oxidation (Mox) genes, including 
moxF, encoding the 60kD subunit of the methanol dehydrogenase 
(MeDH), moxi, encoding the 10kD subunit of the MeDH and moxA3, 
encoding a function involved in apoprotein-cofactor assembly of the 
MeDH. We have also identified a putative moxG region, encoding 
the MeDH-specific cytochrome c. In an effort to develop useful mu- 
tagenesis systems in Methylomonas A4, we have tested transposon 
delivery systems, and have obtained low level transposition with 
one vector, PSUP201: TN5-21. 


28162 (AD-A-203858/6/XAB) Role of chemical concentration 
and second carbon sources in acclimation of microbial com- 
munities for biodegradation. Alexander, M.; Wiggins, B. Cornell 
Univ., Ithaca, NY (USA). Dept. of Agronomy. Nov 1988. 6p. Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Applied and Environmental Microbiology, Vol. 54, No. 11, 
2803-2807(Nov 1988). 

A study was conducted to determine the role of concentration of 
the test chemical, or a second organic compound, and of mutation 
in the acclimation period before the mineralization of organic com- 
pounds in sewage. The acclimation period for the mineralization in 
sewage of 2 micrograms of 4-nitrophenol (PNP) per liter increased 
from 6 to 12 days in the presence of 10 mg of 2,4-dinitrophenol per 
liter. The extension of the acclimation period was equivalent to the 
time required for mineralization of 2,4-dinitrophenol. In contrast, the 
time for acclimation for the degradation of 2 micrograms of PNP per 
liter was reduced when 10 or 100 mg of phenol per liter was added. 
Lower phenol levels increased the acclimation period to 8 days. The 
length of the acclimation period for PNP mineralization decreased 
as the initial concentration of PNP increased from 2 micrograms to 
100 mg/liter. The acclimation period for phenol mineralization was 
lengthened as the phenol concentration increased from 100 to 
1,400 mg/liter. The length of the acciimation period for PNP and 
phenol biodegradation was reproducible, but it varied among repli- 
cates for the biodegradation of other nitro-substituted compounds 
added to sewage or lake water, suggesting that a mutation was 
responsible for acclimation to these other compounds. The acclima- 
tion period may thus reflect the time required for the destruction of 
toxins, and it also may be affected by the concentration of the test 
compound or the presence of other substrates. 


28163 (DOE/ER/13370—4) [Microbial ecology of thermophilic 
anaerobic digestion]: [Progress report, Year 4]. Zinder, S.H. 
Cornell Univ., Ithaca, NY (USA). Dept. of Microbiology. 1988. 4p. 
DOE Contract FG02-85ER13370. Order Number DE89011595/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The goal of this project is to gain a more complete understanding 
of the microorganisms converting a lignocellulose waste to methane 
in a thermophilic (58°C) anaerobic bioreactor. We have directly ex- 
amined microbial populations in the bioreactor and have examined 
the properties of microorganisms isolated from the bioreactor. The 
primary focus has been on anaerobic thermophiles involved in the 
formation and degradation of acetic acid, the precursor of two-thirds 
of the methane produced in the bioreactor. Also, novel organisms of 
fundamental and practical significance have been isolated and char- 
acterized. 


28164 (NEI-DK-136) Thermochemical gasification for ccim- 
bined power and heat generation. Petersen, B.; Fuller, E. Innosys 
ApS, Copenhagen (Denmark). Aug 1988. 62p. (In Danish). Order 
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Number DE89766835/JAW. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

This report contains the results of an investigation into the feasi- 
bility of using biomass gasification for the production of heat and 
electricity at decentralized public utility sites. The investigations 
were performed by the consulting engineering firm, INNOSYS ApS 
in the period from November 1987 to May 1988. The investigations 
indicated that gasification is technically feasible, and that straw is 
the most abundant and readily available biomass material in Den- 
mark. A prototype plant is described. Conversion efficiencies were 
calculated and ranged from 90-95%. The plant produces a low 
heating value gas, a heavy oily liquid and heat. The heat produced 
in the plant is utilized in the heating net, while the gas and the oil 
can be used to produce combined heat and power by conventional 
methods. Used for heat production, the plant is less polluting when 
compared to conventional boilers which are based on straw, coal or 
oil. Used for heat production, the plant is less poluting when com- 
pared to conventional boilers which are based on straw, coal or oil. 
Economically, the plant has a simple payback period of 5,7 years 
which should be compared with the expected lifetime of 20 years. 
(AB) 13 refs. 


28165 (PB-89-160972/XAB) Bioenergy systems report: 
prospects in developing countries for energy from urban solid 
wastes. Agency for International Development, Washington, DC 
(USA). Office of Energy. Sep 1988. 27p. Available from NTIS, PC 
A03/MF A01. 

See also PB—86-230190. 

The severe health and environmental hazards posed by inade- 
quate waste-collection systems in the rapidly growing cities of the 
Third World have stimulated interest in the waste-to-energy options 
developed in industrialized countries over the past 20 years. This 
economic study, the first of its kind, provides: (1) a comparative 
analysis of the characteristics of urban solid wastes in the United 
States, Europe, and developing countries; (2) basic information on 
the characteristics and operation of the two main types of waste-to- 
energy systems used in the developed world - landfill gas (LFG) 
systems and waste combustion systems; and (3) a preliminary as- 
sessment of the feasibility of using these systems in developing 
countries. The main conclusion is that present technology for the re- 
covery and utilization of LFG appears to be suitable for developing 
country use, although the design of LFG projects would have to be 
modified to accommodate higher initial gas production rates and the 
shorter productive life of each landfill. 


28166 CH, concentration imaging in simple jet and bluff- 
body flames. Schefer, R.W. (Sandia National Labs., Livermore, CA 
(US)); Namazian, M.; Kelly, J.; Long, M.B. pp. 283-288 of Combus- 
tion fundamentals and applications. Combustion Institute, Pittsburgh, 
PA (1987). (CONF-870541—: Combustion fundamentals and appli- 
cations: spring technical meeting of the Central States Section of 
the Combustion Institute, Argonne, IL, US, May 11, 1987). 

Instantaneous planar images of the CH, concentration in simple- 
jet and bluff-body stabilized flames were obtained by collecting 
Raman-scattered light perpendicular to a thin sheet of laser light 
passed through the axis of the flame. The instantaneous images 
were averaged to obtain mean and fluctuating statistics and proba- 
bility distributions of the CH, concentration. The time-resolved 
planar images reveal flow and mixing structure information that is 
lost when time-averaged and instantaneous point measurement 
techniques are used. Fuel-jet flow and mixing in simple jet and 
bluff-body stabilized flames are characterized by large-scale irregu- 
lar and time-varying structures that engulf externa! fluid. 
Downstream of the bluff-body face, the fuel jet is stagnated and 
spread in the radial direction by the dynamics of the high-velocity 
external air flow. This stagnation process governs how fuel and air 
mix and subsequently combust in these flames and determines the 
major differences between simple-jet and bluff-body flames. 


0902 Alcohol Fuels 
Refer also to citation(s) 28730, 28732 


28167 (LA-UR-89-1171) Methane to methanol conversion. 
Danen, W.C. Los Alamos National Lab., NM (USA). 1989. 9p. DOE 


Contract W-7405-ENG-36. (CONF-890492-2: Nat''ral gas research 
and development, Morgantown, WV, US, April 18, 1989). Order 
Number DE89011194/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The objective of this research effort is to understand the funda- 
mental chemistry necessary to develop a process to effect the 
partial oxidation of methane to methanol using air or oxygen. The 
goal is to develop and economically viable process to convert natu- 
ral gas or methane from coal gasification products to a liquid fuel 
that is readily transported. 6 refs., 2 figs. 


28168 Enzyme-catalyzed organic syntheses: transesterifica- 
tion reactions of chlorophyl a, bacteriochlorophyll a, and 
derivatives with chlorophyllase. Michalski, T.J. (Argonne National 
Lab., IL (USA)); Hunt, J.E.; Bradshaw, C.; Wagner, A.M.; Norris, 
J.R.; Katz, J.J. Journal of the American Chemical Society (USA), 
110(17): 5888-5891 (17 Aug 1988). DOE Contract W-31-109-ENG- 
38. 

The green plant enzyme chlorophyllase (EC 3.1.1.14, chlorophyll 
chlorophyllido-hydroase) has been used for the synthesis of a 
variety of primary alcohol and diol esters of chlorophyll a, bacteri- 
ochlorophyll a, and pyrobacteriochlorophyll a. Green plant 
chlorophyllase accepts a much larger range of alcohol and chloro- 
phyll substrates than had previously been realized. Thus, 
chlorophyllide and bacteriochlorophyllide esters of primary alcohols 
such as retinol and the detergent Triton X-100 and of dihydric alco- 
hols such as ethylene glycol, butanediol, or 2-hydroxyethyl disulfide 
can readily be obtained by enzyme-assisted transesterification. The 
diol chlorophyllide esters are valuable intermediates for the synthe- 
sis of reaction center special pair models. Chlorophyllase-assisted 
reactions can be carried out in media containing up to 95% of or- 
ganic solvents without the concomitant side reactions that important 
chlorophyll functional groups readily undergo even under mild con- 
ditions in conventional chemical synthetic procedures. In competitive 
chlorophyllase-catalyzed transesterification reactions, long-chain al- 
cohols such as farnesol and retinol vs simple aliphatic alcohols and 
diols, the enzyme shows a definite preference for the long-chain al- 
cohol. 37 references, 1 figure, 2 tables. 


0904 Solid Waste and Wood Fuels 
Refer also to citation(s) 27868, 28258 


28169 (EMR-1987) Small-commercial woodchip combus- 
tion technology workshop. Department of Energy, Mines and 
Resources, Ottawa, Ontario (Canada). 1987. 46p. (CONF-8705374— 
Small-commercial woodchip combustion technology workshop, 
Charlottetown, CA, May 25, 1987; MICROLOG-89-00770; CE- 
02565). Available from Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, Canada K1A 
OE4; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KiA 0G1; $10 CAN. 
The workshop participants visited 10 possible test sites in 
Montague and Charlottetown areas and the issues discussed are re- 
ported. One of the most important issues is the lack of a fuel supply 
infrastructure and of delivery equipment for small commercial sys- 
tems. Realizations from Iceland and Sweden were presented. There 
was a general consensus that a good variety of small commercial 
woodchip technologies should be tested and demonstrated. 9 figs. 


13 HYDRO ENERGY 


Refer also to citation(s) 28522, 28547 


28170 (OME-1988) Small hydro ’88. An international con- 
ference and trade show. Proceedings, vol. 2. Ontario Ministry of 
Energy, Toronto (Canada). 1988. vp. (CONF-880711—: Small hydro 
88: international conference and trade show, Toronto, CA, July 4, 
1988; MICROLOG-—89-02657; CE-02581). Available from Ontario 
Ministry of Energy, Communications Services Group, 62 Wellesley 
St., West, Main Floor, Toronto, ON, Canada M7A 2B7; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
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These proceedings deal with small (less than or equal to 15 MW) 
hydroelectric power plants and turbines. Included are the design 
and optimization (sometimes assisted by computerized calculations 
of liquid flow and mechanical stress), the measurement of perfor- 
mance, and governing systems (often computerized) of hydraulic 
turbines. The development of hydraulic plants highlights site sur- 
veys, design and optimization (often computer aided), construction 
and scheduling, environmental effects, operation in the presence of 
ice and safety, retrofitting, and siphon intakes. Financing of 
hydraulic plants and the impact of these plants on developing coun- 
tries are included. Fifty-two papers have been abstracted from the 
conference. 


28171 (OME-1988, pp. 26) Micro hydro in developing coun- 
tries. Cost eftective power and local participation. Brown, A.; 
Holland, R.; Cromwell, G.; Wishart, G. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711-—: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ‘88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

Experience in a number of countries has highlighted 5 essential 
elements of successful micro-hydro schemes: demand-lead, low 
cost, integration with manufacturers, and comprehensive training. 
Case studies are presented for Nepal, Sri Lanka and Peru. A com- 
parison shows the cost advantage of small hydro power over diesel 
power for load factors greater than 15%. Technology of power de- 
velopment is appropriate training for developing country engineers, 
economists and communities. 29 refs., 3 figs., 5 tabs. 


28172 (OME-1988, pp. 17) Developing Nepal’s small hydro 
resources. Problems and prospects. Bidwell, J.L. (Univ. of 
Toronto, Toronto, ON, Canada). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 


MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 


from Ontario Ministry of Energy, Communications Services 
Group,62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources Can., 
555 Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

This paper examines the Nepali small hydro experience to date. It 
focuses on the set of government administered small hydropower 
(SHP) projects, though privately-owned micro hydro projects (MHP) 
are briefly discussed. The paper reviews the small hydro potential in 
Nepal and the current set of problems with planning, constructing 
and operating SHP installations. The setting for SHP projects is ex- 
amined to make explicit the problems of the rural areas in which the 
SHP technologies are deployed. The central hypothesis of this pa- 
per is that the potential for the development of SHP resources in 
Nepal (and elsewhere in the Third World) depends very much on its 
applications, the adaptability of those applications to rural conditions 
and cultures, and its ability to achieve positive economic returns. A 
village-scale simulation model, which is used to project the impacts 
of a hypothetical SHP installation, was developed by the author and 
is outlined in the last section of this paper. 4 refs., 6 figs., 4 tabs. 


28173 (OME-1988, pp. 17) The role of small hydro power 
stations in the rural development of northeastern region of In- 
dia. Kedia, D. Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE- 
02581). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can. 555 Booth St., Ottawa, Ont., 
Can. K1A OG1; $10 CAN. 

The share of hydroelectric power in India as a whole is 16,657 
MW out of a total installed capacity of 51,500 MW. The total small 
hydro potential in India has been evaluated at about 5,000 MW 
from medium and high head installations, and an additional 5,000 
MW possibility by exploring the irrigation canal drops. As of mid 


1986, around 120 small hydro stations comprising 290 turbine sets, 
with a total installed capacity of approximately 220 MW, were oper- 
ational. Around 125 more power stations, with a total installed 
capacity of 200 MW, were under construction. The Central Electric- 
ity Authority of the Government of India distinguishes between small 
(2-15 MW), mini (100 kW-2 MW), and micro (less than 100 kW) hy- 
dro plants. The author details the historical development of small 
hydropower in northeastern India. A table of the proportion of rural 
villages electrified in the region is provided and the options for rural 
electrification and its cost are discussed. Also included are the con- 
straints and prospects of small hydro power in the region. This 
source of power generation is the most viable means for the rural 
development of the northeastern states of the Indian subcontinent. 


28174 (OME-1988, pp. 9) Almonte generating station reha- 
bilitation. Case study. Gallagher, B. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can. 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

This case study concentrates on 3 areas of the project: history of 
the plant, alternative methods of redevelpoment, and construction 
activity to the present. While the existing plant has been very de- 
pendable, the desire for additional energy as well as the gradually 
increasing requirement for repairs prompted the utility to contem- 
plate expansion replacement or serous enlargement of the plant. 
There were 4 alternetives: development of 19.2 m of head by con- 
struction of a 350 m penstock (4.5 MW, $10M); construction of a 
new plant adjacent to the present project, with 16.0 m of head (3.9 
MW, $7M); combination of the existing town piant with the addi- 
tional fall available below the tailrace, with 16.2 m of head (3.2 MW, 
$6M); and rehabilitation of the existing plant from 0.9 to 1.8 MW 
($3M). Inlate 1986, the decision was made to go ahead with the re- 
habilitation of the plant, using the largest units which could be fitted 
into the existing turbine pit. Six bids were received, 3 involving 
Francis turbines and 3 involving Kaplan turbines; the utility selected 
Koplan units with 2.1 MW capacity, because of the increase in 
revenue and the flat efficiency curve, though the long term depend- 
ability and the simplicity of maintenance of Francis turbines were 
also attractive. One of the interesting problems associated with the 
civil portion of the work has been the modelling of flows and the 
necessary channel modifications for the approach to and outlet from 
the plant. The newly rehabilitated station will have cost $3M, or 
$1400/kW, when completed in early 1989. 


28175 (OME-1988, pp. 31) Small hydro development on the 
Magpie River. Overbeeke, K. (Acres International, Ltd., Niagara 
Falls, ON, Canada); Mielke, H.; de Meel, H.W. Ontario Ministry of 
Energy, Toronto (Canada). 1988. (CONF-880711—: Small hydro ’88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

The Magpie River development, located near the town of Wawa in 
Northern Ontario, involves the construction of 3 power plants and 1 
regulating dam on the Magpie River, with a total installed capacity of 
43 MW. As a private development, the project was not automatically 
designated under the Environmental Assessment Act (EAA) of On- 
tario. However, because of the environmental issues involved, Great 
Lakes Power decided to undertake full EAA studies. The EAA stud- 
ies were undertaken simultaneously with further engineering studies 
and an integrated approach to decision making was adopted. This 
approach resulted in trade-offs between economic and environmen- 
tal aspects; perticular examples, in this respect, were the selection 
of the type and number of generating units and the creation and de- 
sign of the weir at the brink of Magpie Falls. 11 figs., 1 tab. 
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28176 (OME-1988, pp. 10) Development of a hydroelectric 
project for a reluctant owner. Spaulding, D.A. (Warzyn Engineer- 
ing, Inc., Minneapolis, MN, USA). Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. Ki1A OG1; $10 CAN. 

In December 1984, a Federal Energy Regulatory Commission 
license was received by the city of St. Cloud to install a 8.6 MW hy- 
droelectric power plant. The author discusses the selection of the 
generating equipment (heavily influenced by the project financing), 
the selection of the contractor, the financing, the guarantee in the 
contract, against cost overruns, the guarantee on the efficiency of 
the equipment (and its testing by St. Anthony Falls Hydraulic Labo- 
ratory), the quarantee on the intake performance, and the design 
and construction of the plant (including a 1:24 hydraulic model test 
by the same laboratory). Four recommendations for the conduct of 
similar projects are given. 3 figs. 


28177 (OME-1988, pp. 7) Small hydro in remote Canada 
and developing countries. Schwartz, F.H. (Scenario Consulting). 
Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-: Small hydro ’88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE-02580). In 
Small hydro ’88. An international conference and trade show. Pro- 
ceedings, vol. 1. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

This presentation focuses on the off-grid development of small 
hydro sites. It draws on experience acquired in remote Canada and 
relates that to conditions founds in developing countries. While on- 
grid rates for power range from 3 to 5 cents/kWh, remote rates 
range from 7 to 30 cents/kWh, making such sites extremely 
attractive to develop. Discussed cre development concepts and en- 
gineerings, the potential across Canada (amounting to 57 MW), the 
potential in developing countries, development rules and regula- 
tions, transportation, and logistics. Seven installations in Canada, 
ranging from 20 kW to 1.5 MW, are presented. 2 tabs. 


28178 (OME-1988, pp. 12) Criteria tor the design of small 
hydro in developing countries. Estrada, M. (Escuela Colombia de 
Ingenieria, Bogata, Columbia). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ‘88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The purpose of this paper is to review the criteria for designing 
small hydro stations, which are currently being used, specifically 
when those stations are located in underdeveloped areas. The main 
aspects influencing the design are analyzed. The types of develop- 
ments needed, mountain rivers, headworks (including desilting 
basins, canal, forebay, and penstock), the powerhouse (including a 
discussion of the "turbine” type to be chosen), and the need for au- 
tomation and rugged equipment are reviewed. There are still many 
areas throughout the world that have no electric power. The high 
costs of small hydro designed for conditions or according to stan- 
dards alien to these areas make it impossible to supply these areas 
in the near future. However, if the design criteria are changed and if 
less sophisticated equipment is built, there would be a larger market 
for small hydro. 11 refs. 


28179 (OME-1988, pp. 7) Hydro-electic power stations on 
man-made canals in Pakistan. Akhtar, M.Y. (National Inst. of 
Power, Pakistan). Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG-89-02657; 


CE-02580). in Small hydro ’88. An international conference and 
trade show. Proceedings, vol. 1. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

Pakistan has large water resources and one of the largest canal 
networks. The natural gradient of land is more than needed for the 
human-made canals, which are optimized for water containing silt 
and for the nature of the bed. The canals have therefore been given 
falls varying from 2 to 10 ft after every 1,000 to 2,000 ft. There is 
no storage capacity with which to harness this potential energy of 
the water to generate electricity. In the presence of a variable elec- 
trical load, the speed of the generator fluctuates, thus creating 
disturbances in the canal flow. Electronic controls have been tested 
but produce a lot of harmonics in the supply making the alternator 
unfit for the supply of induction machinery. An eddy current brake 
has been developed and used to share the power between the 
brake and the alternator. In order to avoid this dumping of extra en- 
ergy and to use higher capacity machines, variable blade angle 
speed control has been developed, so that the electrical energy is 
generated according to requirements without allowing the water to 
be stored in the canal. 2 refs., 4 figs. 


28180 (OME-1988, pp. 20) The pros and cons of steamlin- 
ing the small hydro engineering process. Bennett, K.J. (Ottwa 
Engineering Ltd., ON, Canada). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor,Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The success of small hydro depends to a large extent on the 
engineering industry's ability to provide cost-effective services. Gen- 
erally, small hydro cannot support the conventional multi-tiered 
approach to the development of large projects. However, as the 
scope of engineering is reduced, the risk that must be assumed by 
the developer increases. The intent of this paper is to provide 
prospective, inexperienced developers (Canadian and international) 
with some guidelines for determining the engineering services re- 
quired for individual small hydro projects. By starting with a detailed 
list of the engineering tasks that can be involved in a large hydro 
project from conception through studies, design, and construction, a 
shortlist of the essential items is developed and the risk involved 
with streamlining the approach is discussed. 1 tab. 


28181 (OME-1988, pp. 7) CIDA activities in small hy- 
dropower. Haines, P. (Canadian International Development 
Agency). Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; CE- 
02580). In Smal/ hydro ’88. An international conference and trade 
show. Proceedings, vol. 1. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

Canada’s International Development Agency (CIDA) has 4 chan- 
nels through which small hydro projects might be financed: bilateral 
(essentially government to government), the Industrial Cooperation 
Program (INC), the Special Program, and the international financing 
agencies. Social aspects of projects in rural areas are as important 
as the technology itself. The 18 small hydro projects performed un- 
der CIDA amount to a total funding of $2.9 million. When the project 
area is remote from Canada, it is necessary to identify a series of 
sites and load centres and to standardize on the most simple equip- 
ment which will do the job. Many of the very successful Chinese 
installations are standardized and rudimentary in their design. The 
same environmental concerns apply as for large installations. 


28182 (OME-1988, pp. 11) Ontario Hydro’s activities in 
small hydro. Franklin, R. (Ontario Hydro, Canada). Ontario Ministry 
of Energy, Toronto (Canada). 1988. (CONF-880711-: Small hydro 
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’88: international conference and trade show, Toronto, CA, July 4, 
1988; MICROLOG-—89-02657; CE-—02580). In Small hydro ’88. An 
international conference and trade show. Proceedings, vol. 1. 
Available from Ontario Ministry of Energy, Communications Services 
Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources Can., 
555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Ontario Hydro denotes a long history of generating power hy- 
draulically. OH has been working with the electricity authorities of 
other countries on hydraulic projects since the 1960s. At the provin- 
cial level, OH has been cooperating with, and living alongside, 
autonomous hydraulic generators for over 80 years. At present, 
there exists about 1200 MW of power, 5% of the province's total 
electrical capacity, which is generated independently of OH. Further- 
more, OH estimates that as much as 1000 MW of additional power 
can be developed from parallel generation sources by the year 
2000, and as many as 400 of those MW could come from small hy- 
dro sources. The author reviews the hydraulic operations of OH and 
its cooperation with the Ministry of Natural Resources to ensure the 
orderly and effective release of government sites, to set up specific 
bid evaluation criteria and to formulate appropriate procedures into 
the call for proposals. OH wants its relation with the private sector 
to be based on business, to be less rule-bound, and to inciude flexi- 
bility in the purchase rates it offers. Finally, the author insists that 
hydro installations last longer than any other kind of power facility. 


28183 (OME-1988, pp. 22) The United Nations programme 
for establishing small-scale hydropower projects in developing 
countries. Leo, E.K. (Energy Rsources Branch, USA). Ontario Min- 
istry of Energy, Toronto (Canada). 1988. (CONF-880711-—: Small 
hydro ’88: international conference and trade show, Toronto, CA, 
July 4, 1988; MICROLOG-89-02657; CE-—02580). In Small hydro 
‘88. An international conference and trade show. Proceedings, vol. 
1. Available from Ontario Ministry of Energy, Communications Ser- 
vices Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Can., 555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Small river courses suitable for hydropower generation can be 
found in many parts of the world, even in countries not well en- 
dowed with water resources. The objective of the survey program of 
the Department of Technical Cooperation for Development was to 
identify technically and economically feasible projects which would 
be suitable for supplying electricity to isolated areas. The program 
has now embraced 41 developing countries and has shown that 
there is ample opportunity for energy substitution. Within the context 
of this program, small-scale was defined as 500 kw to 5 Mw. The 
survey teams comprised a civil engineer, hydrologist and a hy- 
dropower engineer. The key issues were: power market, hydrology, 
site survey economic appraisal, follow-up, and integration into the 
demand pattern of the system studied. Some 120 sites in 40 coun- 
tries were investigated under the small-scale hydropower program. 
Data for 12 cases are given with emphasis on the Sor hydroelectric 
plant in Ethiopia. 4 tabs. 


28184 (OME-1988, pp. 28) UNIDO [United Nations 
industrial Development Organization] activities in small hy- 
dropower and related aspects to industrialization. Furkus, J. 
(UNIDO/Engineering Industries Branch). Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711-: Small hydro ’88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

The introduction and application of Small Hydro Power (SHP) in 
developing countries is an integral part of UNIDO’s energy related 
technical assistance activities. The author discusses energy SHP 
and industrialization, technical assistance activities, with emphasis 
on the Asia-Pacific regional network for SHP and the regional cen- 
ter for SHP at Hangzhou, China, on the Hoha Power Plant (capacity 
of 650 kW) in Ethiopia; engineering aspects of SHP; and technology 
transfer. In conclusion, the demand for energy, particularly electric- 
ity, will increase in the future, and the developing countries will have 


an above proportional growth rate in their energy demand. Small- 
scale hydropower has become an increasingly viable and reliable 
source of energy with great potential for rural and other isolated ar- 
eas. Mature SHP technologies of simple design, reliable operation, 
low costs and high local content of equipment, materials and labour 
have the most promising potential to be applied in developing coun- 
tries. 


28185 (OME-1988, pp. 17) Cold weather considerations. 
Breckon, J. (Appropriate Power Engineering Corp.). Ontario Ministry 
of Energy, Toronto (Canada). 1988. (CONF-880711-: Small hydro 
’88: international conference and trade show, Toronto, CA, July 4, 
1988; MICROLOG-—89-02657; CE-02581). In Small hydro '88. An 
international conference and trade show. Proceedings, vol. 2. 
Available from Ontario Ministry of Energy, Communications Services 
Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources Can., 
555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Dams have failed, intakes clogged, penstocks burst, valves 
seized, turbines worn, generators shorted, transmission lines col- 
lapsed because of cold weather. The author discusses the sources 
of information about climate in Canada, ground frost and thaw, cold 
water, ice (surface ice and frazil), the spring watershed, power plant 
design (dam, intake structure, canal, penstocks, powerhouse, trans- 
mission lines, access), and the productivity of human work (null 
under-35°F). Cold weather contributes its own unique problems but, 
with careful consideration of the nature of those problems, a suc- 
cessful installation can be planned, designed, constructed, operated 
and maintained. e figs., e tabs. 


28186 (OME-—1988, pp. 16) Worst case scenario considera- 
tions in small hydroelectric project design. Miller, G.W.; Sproule, 
L.E.; Nandagopal, M.R. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

In the early hours of May 20, 1986, a lightning strike induced a 
fault on the 13.8 kV interconnecting line leading from Upriver Dam 
Hydroelectric Project to the Beacon Substation in Spokane, Wash- 
ington State, and caused all five hydroelectric generators to shut 
down. Eventual results of this major fault prevented quicker action 
to control the water level and the washout of the project embank- 
ments occurred. This worst case scenario was never previously 
forecast to happen, including the engineering consultants who de- 
signed an additional powerhouse that was completed two years 
earlier. The paper describes the accident briefly and dwell on the 
rehabilitation work. However, major emphasis is placed on the out- 
look of the accident and lessons learned. 4 figs. 


28187 (OME-1988, pp. 26) Electrical protection monitoring 
and control systems for small water-to-wire hydro electric 
power plants. Krohn, W. (DBS Escher Wyss, Lachine, PQ, 
Canada); Mercier, C. Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro ’88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; 
CE-02581). In Small hydro ’88. An international conference and 
trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

Small hydro electric power plants are usually rated between 1 
and 10 MW. For this size of plant, the water-to-wire contract ap- 
proach is usually the best suited. It concentrates responsibility for 
design, procurement, coordination, installation and commissioning 
into one organization. This approach assures that efforts are di- 
rected at resolving problems as they arise without having to involve 
other contractors. Protection of equipment status monitoring and 
controls for optimum water usage are important factors when de- 
signing the power plant. This paper discusses requirements for 
design and application of power plant equipment such as generator, 
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excitation, electronic/hydraulic governor, switchgear, control, meter- 
ing and relay panels-including PLC, station service system, DC 
system, substation equipment and interconnection wiring. It also 
discusses the coordination study and the setting of protective ralays 
as well as principles and configurations of different control modes. 2 
refs., 5 figs. 


28188 (OME-1988, pp. 15) Siphon penstock system for the 
superior dam powerstation. Schmidt, J.J. (Harza Egnineering Co., 
Chicago, !L); lvarson, W.R. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro '88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The Superior Dam is a small hydroelectric power station located 
on the Huron River in the city of Ann Arbor. The installation of a 
siphon penstock system at the site offered an economical solution 
to reinstalling hydro power at the site. The savings in construction 
costs that were realized by eliminating expensive cofferdomming in 
the reservoir and breaching of the dam helped to make the project 
economically feasible. The author discusses the design of the 
siphon penstock system, its construction, costs, operation and 
maintenance. Use of the siphon penstock arrangement can be 
made at other low head sites where the lift of the water over the 
dam is limited to approximately 2/3 of the actual atmospheric head 
at the site. 2 figs., 2 tabs. 


28189 (OME-1988, pp. 16) Floating bulkhead installed for 
hydro intake repair. Bakken, J.R. (Ayres Associates, Eau Claire, 
WI); Vonasek, J.S. Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; 
CE-02581). In Small hydro ’88. An international conference and 
trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1iA 0G1; $10 CAN. 

The Lake Wrisota Hydro plant has been on line since 1917 and 
was due for major repairs. It is located on the Chippewa River, 
about three miles upstream from the city of Chippewa Falls, Wis- 
consin, U.S. The powerhouse contains six identical vertical shaft 
generating units with a nominal rating of 6 MW each. The author 
discusses the alternative dewatering schemes and the choice of 
articulated floating steel bulkheads, and their fabrication and instal- 
lation. The bulkheads were fabricated for less than $130,000 and 
may be disassembled and transported to other facilities by tractor 
trailer. 5 figs. 


28190 (OME-1988, pp. 17) Aswan High Dam project, turbine 
rehabilitation/modernization. Grigera, R.J. (Voith Hydro, Inc.). On- 
tario Ministry of Energy, Toronto (Canada). 1988. (CONF-880711-: 
Small hydro ‘88: international conference and trade show, Toronto, 
CA, July 4, 1988; MICROLOG-89-02657; CE-02581). In Small hy- 
dro ’88. An international conference and trade show. Proceedings, 
vol. 2. Available from Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
Can. M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Can., 555 Booth St., Ottawa, Ont., Can. KIA 0G1; $10 CAN. 

After several years of operation of the Aswan High Dam, the 
Egyptian Electricity Authority decided to investigate the feasibility of 
rehabilitating the units to correct problems with the original runners 
and to generally return the units to "as new” condition. Additionally, 
based on proposals received from Allis-Chalmers, it was apparent 
that the original runners could be replaced with new ones, offering a 
significant increase in operating efficiency. Due to the importance of 
the High Dam in Egypt's electric energy scheme, the outage times 
for the rehabilitation had to minimized. The author describes the ex- 
tent of the rehabilitation and modernization works, the schedule, the 
transportation of the runners from York, Pennsylvania to Aswan, the 
design of the new runners (including 3-dimensional computer analy- 
sis of the stresses in the runner and of the flow through the water 


passageways), tools and other equipment, field work, and the guar- 
antees. In May of 1986, rehabilitation of the first pair of units was 
completed and the units returned to operation; the second pair was 
completed in August of 1987. The operation of the first pair of units 
can be judged as very satisfactory during the first 17 months. 14 
figs. 


28191 (OME-1988, pp. 14) Combining hydro development 
with dam renovation to cut costs. Larson, J.R. (Barr Engineering 
Co., Minneapolis, MN). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711—: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

In his study of structures from the last two centuries, D. Billington 
shows that some of the best structural engineering achievements 
were driven, not by unlimited funds, but by tight budgets. The city of 
Granite Falls’ dam dates from 1911 and is set on the Minnesota 
River in the heart of the town. It needed a complete rehabilitation 
and a substantial increase in hydro capacity. Barr Engineering de- 
signed an affordable hydro addition based on a creative adaptation 
of both the project site and a renovation project previously de- 
signed; the combination renovatior/hydro addition was completed in 
1987. The hydro addition consisted of a new powerhouse, intake 
structure, and generating equipment with a cost below $1,200/kW. It 
created a 150% increase in hydropower, i.e, up to 1.25 MW at a 
head of 18 ft. The project is expected to pay for itself in seven 
years. Barr Engineering found that combining renovation and hydro 
work at a site can result in large cost savings. The author discusses 
the hydro addition, the intake structure, the open flume turbine pit, 
the turbine/generator unit, and the construction work. Listed are the 
conditions of applicability of the Granite Falls hydro system to other 
sites. 5 figs. 


28192 (OME-1988, pp. 15) Small hydro analysis and report- 
ing program. Steeves, G. (Cumming Cockburn Ltd., Willowdale, 
ON, Canada); Robin, B. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711—: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Smai/ hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

To develop a minimum standard of screening or pre-feasibility 
report for small hydro projects, the Ontario Ministry of Energy un- 
dertook the development of the Small Hydro Analysis and Reporting 
Program (SHARP). The authors discuss the current scope of 
SHARP, its future enhancements, the hydrological database, and 
the use of the program (menu, site data, hydrology, hydraulics, 
turbine selection and energy producticn, cost estimates, and eco- 
nomics). SHARP is written in Turbo Pascal and is available for 
personal computers. 14 figs. 


28193 (OME-1988, pp. 14) Technology. Selecting strategy 
for small hydro development. Su, S.T. (Tudor Enginnering Co., 
San Francisco, USA); Tung, T.P. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711-: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This paper presents a methodology for maximizing opportunities 
under constraints in small-scale hydropower projects, based on 
state-of-the-art technologies, and includes an inventory of local re- 
sources, constraints, and site conditions. The authors discuss 
site-assessment and costing methodologies (PC program SHY- 
DRO), new turbines and generating equipment improvement, and 
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innovative civil structure and arrangement. There are two types of 
factors that determine whether a hydroelectric site can be viably de- 
veloped: the first relate to the power production and potential, such 
as the head and flow; the second relate to the constraints of power 
generation, such as site accessibility, power transmission, local re- 
sources, and environmental concerns. The authors discuss physical, 
accessibility, operational, and environmental data. A computer pro- 
gram that is capable of rapidly processing the site potential and 
constraints under different equipment and civil structure options is 
the hub of the strategy formulations. The final step of this program 
is an analysis of revenues and costs to give a ranking to the op- 
tions in accordance with the chosen criterion. 7 refs., 1 fig., 5 tabs. 


28194 (OME-1988, pp. 6) Methodological approach for gen- 
eration of appropriate technology. Gho, J.S. (Tekhne, San 
Miguel, Santiago, Chile); Fonseca, T.R. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro ’88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This audio-visual presentation discusses the steps required in de- 
veloping a hydroelectric power plant. First to be considered are the 
needs of the users. Secondiy, it is necessary to achieve a quantiza- 
tion of the resources; that is, stability vs seasonal variations. The 
third step is to determine the type of installation needed; design 
flow and net head will determine the appropriate type of turbine. 
The fourth step is to determine the expense of the hydrogeneration 
system; participation of the users on the works will reduce the cost. 
The fifth step is to ensure that the cost is not larger than that of 
connecting to the electrical grid or of other alternative sources such 
as diesel or photovoltaic systems. The sixth step is to find the fi- 
nancing and the seventh is to determine whether the users can 
build the system themselves. Examples of realizations are pre- 
sented, including one in the Colombian Amazon region. 2 figs. 


28195 (OME-1988, pp. 20) Small hydro at Newfoundland 
Light and Power Co. Ltd. Greeley, A.W. (Newfoundiand Light and 
Power Co. Ltd., St. John’s, Newfoundland, Canada). Ontario Min- 
istry of Energy, Toronto (Canada). 1988. (CONF-880711-—: Small 
hydro ’88: international conference and trade show, Toronto, CA, 4- 
9 Jul 1988;MICROLOG-—89-02657 ;CE-02580). In Small hydro ‘88. 
An international conference and trade show. Proceedings, vol. 1. 

In 1978, Newfoundland Light & Power Co. Ltd. still operated 21 of 
its 22 small hydroelectric plants built between 1900 and 1961. At 
that time, the large increase in the use of electricity in Newfound- 
land, combined with the renewed interest in renewable energy 
sources on a worldwide bases, encouraged Newfoundland Light & 
Power to upgrade and rehabilitate its existing developments and to 
investigate sites for new construction. Since 1978, over $20 million 
has been spent on rehabilitation of existing sites, construction of a 
new 1 MW site and investigation of additional sites. This paper de- 
tails the corporation's experiences with small hydro over the past 
8-9 years and what its investigations indicate as future potential. In 
particular, the many civil, electrical, and mechanical problems and 
concerns that arose during the rehabilitations are discussed along 
with the solutions to the problems, referencing specific projects. 
Some of the concerns encountered include environmental ap- 
provals, economics of rehabilitation, utilization of existing facilities, 
evaluating manufacturers’ guarantees, maintaining fish habitat, and 
reconstruction of upstream hydraulic structures to current standards. 
In addition, this paper discusses the opportunities for future devel- 
opment of small hydro in Newfoundland, including a review of 
potential sites and the physical, environmental, and economic fac- 
tors affecting development. 
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28196 (OME-1988, pp. 25) Synthetic hydrology generation 
for feasibility level evaluations of small-scale hydro at un- 
gauged sites in Ontario. Anderson, J.E. (Acres International Ltd.); 
Park, E.T.; McClennan, B.I. Ontario Ministry of Energy, Toronto 


(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Smail hydro ‘88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The plant design and the economic return from a small-scale hy- 
dro project are very dependent on both the average streamflow and 
the pattern of the streamflow throughout the year. Consequently, 
feasibility level evaluations are best performed by simulating plant 
performance using a long period of streamflow record. Unfortu- 
nately, many potential sites are found at ungauged locations and 
synthetic streamflow records must be generated. In recognition of 
this need, a study was undertaken by Acres International Ltd. in 
1987-88. Two approaches to the generation of synthetic flow 
records were developed and compared. The first involves develop- 
ment of a flow duration curve based on regression analysis of curve 
characteristics against basin parameters. The second develops a 
flow record by prorating the daily data from an index gauge based 
on drainage area and mean annual runoff. These methodologies 
have been incorporated into computer models that are now avail- 
able for use in Ontario. The simulations use readily available data 
and generate a synthetic daily flow record that preserves the char- 
acteristics that would be anticipated in the historical record. The 
flows can then be used directly or converted to energy using part of 
the program package. The computer codes HYSIMONT, FLOOD- 
ONT, and ENERGY are presented. While this study focused on 
small-scale hydro, the hydrologic design methodologies that were 
developed have broader application. 5 refs., 5 figs., 4 tabs. 


28197 (OME-1988, pp. 10) Estimating the usable energy of 
isolated run-of-river small hydro plants. Bennett, K.J. (Ottawa 
Enigneering Ltd., ON, Canada). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711—: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This paper presents a graphical methodology for estimating the 
amount of available energy at a potential run-of-river small hydro 
site that can be used by a remote community. The methodology is 
suitable for situations where demand will exceed supply for part of 
the year. The portion of the demand that can be supplied by the 
hydro plant for each flow is calculated and plotted as a supply- 
duration curve. The area under this curve is the energy supplied by 
the hydro plant to the community assuming average annual flow 
availability and the daily load-duration curve for a given year of op- 
eration. Supply is then calculated for different peak demands, as 
predicted by a load growth scenario, and a graph of supply versus 
peak demand is plotted. The methodology is a good tool for select- 
ing the installed capacity and economics of a run-of-river hydro 
plant that will supply a remote community, especially where the best 
available data for the site are estimated flow-duration and load- 
duration curves. 17 figs. 


28198 (OME-1988, pp. 13) Design and operation of small 
hydro facilities for winter conditions. Rae, P.J. (Acres Interna- 
tional Ltd., Niagara Falls, ON, Canada); Anderson, J.E.; Controneo, 
G.V. Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-: Small hydro '88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE-02581). In 
Small hydro 88. An international conference and trade show. Pro- 
ceedings, vol. 2. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

This paper discusses aspects of the design and operation of 
small hydro developments in winter conditions. Its object is to 
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emphasize the importance of considering ice conditions in the de- 
velopment of small hydro sites. The authors consider the following 
subjects: river ice analyses, physical model studies, numerical mod- 
elling, field investigations, the impact of ice on energy production, 
intake design, and changes in the ice regime due to the presence 
of the plant. 8 refs., 1 tab. 
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28199 (CME-1988, pp. 6) Stillwater Reservoir Hydro-electric 
Project. Bates, T. (Turbex International, Inc., Barrie, ON, Canada); 
Lensink, H. Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE- 
02581). In Small hydro '88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A OG1; $10 CAN. 

During 1986, the Stillwater Reservoir Hydro-Electric Project was 
developed. This project included a 1970 kW, Kaplan turbine, syn- 
chronous generator, and fully-automated electronic controls. This 
paper describes the main features which were incorporated into the 
turbine and civil design and powerhouse construction. The Reser- 
voir is located approx. 100 kilometers north-east of Watertown, New 
York. The project required an innovative civil design which not only 
mitigated environmental and aesthetic issues, but was practical to 
construct in such a remote area with dramatically steep topography. 
The turbine design incorporated unique fabrications for ease of 
installation and maintenance, safety and contro! features for unat- 
tended operation, and other special design considerations. This 
unique design, combined with a concerted effort by all parties in- 
volved, allowed manufacture and construction to progress 
throughout the year. 1 Fig., 2 tabs. 


28200 (OME-1988, pp. 22) Trenton Public Utilities Commis- 
sion power project. Steeves, G. (Cumming Cockburn LTd., 
Willowdale, ON, Canada). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711—: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The City of Trenton distributes and sells electricity with its own 
Public Utilities Commission (PUC). All the energy is purchased from 
Ontario Hydro to serve the 8,000 residents. In 1982, a developer 
proposed that the PUC should generate its own power at dam No. 1 
on the Trent Severn Waterway. Subsequently, the PUC initiated the 
requisite studies and negotiations, which have advanced the project 
to the final approval stage. The feasibility studies are summarized. 
The potential environmental impacts of the project result from two 
sources: the impact of maintaining the winter headpond water lev- 
els at the same elevation as the summer levels, and the impact of 
the redistribution of the flow regime across the width of the dam. 
The technical concerns of Parks Canada were addressed and a list 
of questions was prepared. Flow diagrams are presented of the 
general approach to environmental screening and of Ontario’s small 
hydro power federal and provincial process. The proposed develop- 
ment is to comprise a 150 m wide dam with 18 sluiceways, and six 
horizontal turbines of 225 kW with 3 m overhead. 9 figs. 


28201 (OME-1988, pp. 14) Siphon-type power conduit sys- 
tem in small hydro power of China. Xianhuan, W. (Hangzhou 
Regional Centre, China). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-—: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 






62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can. 

Siphon intakes were first used in West Germany and Switzerland 
in the 1950s. The first siphon intakes in China were built in the Gin- 
hai and Zhejiang provinces and in the Xingjiang autonomous region 
in the late 1960s. In 1985, under the direction of the Ministry, the 
author led a team to investigate this type of intake on a nation-wide 
basis. The author discusses the advantages of the siphon-type con- 
duit system, its configuration, the minimal submergence depth, the 
priming and shut-down of siphon type conduits, the water hammer 
problem, speed regulation and runaway conditions, the design vac- 
uum and the application range of siphon intakes. The case of the 
Dieshui No. 2 hydro plant in the Yunnen province (3 units of 630 
kW) is studied. 14 refs., 6 figs. 


28202 (OME-1988, pp. 6) Automatic control systems for 
small hydro. Bogert, J.M. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The subject of this paper is automatic control systems and the 
benefit that is derived both technically and economically for small 
hydroelectric plants through the inclusion of such a system. This pa- 
per does not aim at presenting a technical discussion, but rather at 
reviewing the concerns and issues raised by the subject. The author 
discusses plant reliability, resource optimization, the protective func- 
tion, fault anticipation, the control function, communications, manual, 
semi-automatic or automatic control, frequency governing, and 
maintenance. A program which is gaining acceptance at present is 
the incorporation of an expert system in a peripheral computer 
which receives machine data from the control system of the plant. 


28203 (OME-1988, pp. 13) Plastic conduits for small hydro. 
Ausman, E. Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; CE— 
02581). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

Case studies are presented on four small hydro plants using plas- 
tic conduits in Alaska. The small plants utilize PVC and PE pipe 
and has certain construction and operational defects. The plants are 
as follow: Laren Bay; Ouzinkie, which has 18 and 21 inch PVC 
pipe; Chitina, a syphon pipeline of 21 inch PVC; Rainbow Creek, 
with 6 inch PE pipe; and Burnett River power and water supply, 
which is a syphon pipeline with 12 and 16 inch PE pipe. Included 
with these studies are results of a field test on the resistance of 
PVC pipe to rifle bullets at reduced temperatures. 


28204 (OME-1988, pp. 4) Employment of inflatable gates in 
hydroelectric systems. Muramatsu, T.; Busch, R. Ontario Ministry 
of Energy, Toronto (Canada). 1988. (CONF-880711—: Small hydro 
’88: international conference and trade show, Toronto, CA, July 4, 
1988; MICROLOG-89-02657; CE-02581). In Small hydro ’88. An 
international conference and trade show. Proceedings, vol. 2. 
Available from Ontario Ministry of Energy, Communications Services 
Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 
2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources Can., 
555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The rubber bladder that constitutes the inflatable gate stands up- 
right when filled with air, forming a barrier to divert water or store it. 
The inflatable gate permits long spans and few intermediate piers. It 
does not require vertical sidewalls; pointing is unnecessary and 
maintenance low; the automatic deflation system provides for reli- 
able flood prevention; sediment flush is efficient; and freezing 
temperatures cannot jam an inflatable gate. Applications are pre- 
sented: Hatsuka River (450 kW) and Hakone (1.5 MW) in Japan. 
With over 1,000 installations, there are more inflatable gates in 
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Japan than in any other country, most providing water for rice culti- 
vation. An application to a 90 MW dam in the United States is 


pending. 1 fig. 


28205 (OME-1988, po. 10) Waterhammer computations for 
small hydro. Gulliver, J.S. (Univ. of Minnesota, Minneapolis, USA); 
Awate, P.V. Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE- 
02581). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. i1A 0G1; $10 CAN. 

When the preliminary layout and hydraulic parameters of a hy- 
dropower facility are selected, an analysis for waterhammer and 
other pressure surges caused by various possible operating condi- 
tions must often be conducted. One may spend a significant amount 
of time writing a computer program to suit the actual situation. A 
menu-driven microcomputer program, SURGE, for waterhammer 
analysis of various hydroplant arrangements, has been developed. 
The program is suitable for small hydropower in that it is designed to 
handle various hydroplant arrangements without altering the code. 
Thus, the waterhammer computations for a proposed facility may be 
accomplished quickly and at a low cost. 2 refs., 6 figs., 1 tab. 


28206 (OME-1988, pp. 7) Design and commissioning of the 
Dillon Dam hydroelectric plant. Clemen, D.M. (Harza Engineer 
Co., Chicago, IL, USA); Hayes, S.J. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711-: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The Dillon Dam Hydroelectric Project for the Denver Water Board 
consists of a single horizontal-shaft Francis turbine directly coupled 
to a 1976 kVA, 14 pole, synchronous generator. Water is supplied 
from Dillon Dam Reservoir (3,300 acres) via a closed cylindrical 
penstock to the inlet of the turbine. A butterfly valve provides 
shut-off service of the water to the turbine for emergencies or main- 
tenance. A bypass valve system prevents disruption of flow into the 
Biue River when the unit is not operating. The authors discuss the 
electrical contro! system, plant lightning protection, the unit speed 
governing system, unit check-out, start-up, and commissioning, unit 
load rejection tests, and turbine index test. The availability of the 
Dillon Dam unit since the July start-up and commissioning has been 
greater than 95%. The unit check-out procedures which were estab- 
lished minimized the time required for start-up and commissioning. 
Field testing verified the unit performance guarantees, optimized 
unit performance, and provided data to adjust the unit controls to 
ensure safe operation. As a result, client satisfaction with the unit 
has been very high. 
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28207 (OME-1988, pp. 18) The new Ontario small hydro 
site release policy. Crawford, |.M. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The Government of Ontario has a policy to encourage the devel- 
opment of small, privately owned hydroelectric generating stations. 
Water power development usually involves Crown land under the 
administration and control of the Ministry of Natural Resources. The 


Ministry has the responsibility of ensuring that the proposed devel- 
opments are fully reviewed with regard to the concept of integrated 
resource management before being offered. As the major purchaser 
of electricity produced from most waterpower developments, Ontario 
Hydro will be closely involved in the release of potential sites. The 
procedures for site release fall under four categories: Crown land 
sites with no existing facilities in place, with an average power ca- 
pacity of up to SMW; same, with an average power capacity greater 
than 5MW; Crown lands with facilities (e.g. dam) in place; and sites 
where the bed is Crown-owned but one or both banks are owned 
by private interests. 


28208 (OME-1988, pp. 48) Effects of Federal Energy Regu- 
latory Commission implementation of the Electric Consumers 
Protection Act on U.S. hydropower development. Smith, W.B. 
(National Hydropower Association, Washington, DC, USA). Ontario 
Ministry of Energy, Toronto (Canada). 1988. (CONF-880711-: Small 
hydro ’88: international conference and trade show, Toronto, CA, 
July 4, 1988; MICROLOG-89-02657; CE-02580). In Small hydro 
‘88. An international conference and trade show. Proceedings, vol. 
1. Available from Ontario Ministry of Energy, Communications Ser- 
vices Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Can., 555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This paper identifies the rules and regulations that have been de- 
veloped and imposed on the hydropower industry in the United 
States to date, and also identifies some of the other areas of the 
Federal Power Act (FPA) where regulations or clarifications of 
Electric Consumers Protection Act (ECPA) intent may or will be de- 
veloped. Since the passage of the ECPA in October 1986, the 
hydropower industry in the United States has seen a steady and 
rapid decline in the development of new hydroelectric projects, both 
in the private and public sectors. A major reason for this dramatic 
impact of the ECPA is that the law significantly increased the regu- 
latory burden on the hydropower industry. One major purpose of the 
ECPA is to amend Section 4(e) of the FPA to give equal considera- 
tion to power and development purposes and to promote energy 
conservation, as well as the protection of fish and wildlife, recre- 
ational opportunities, and other aspects of environmental quality. 
Since the passage of the ECPA, the Commission has issued three 
final rulemakings, two interim rules, and three notices of proposed 
rules, the majority of which involve procedural issues. 10 refs. 
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28209 (OME-1988, pp. 19) Small hydro and project financ- 
ing. A bank’s perspective. Newson, G.S. (Canadian Imperial Bank 
of Commerce); Reid, A.W. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Smali hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can. 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

The Canadian Imperial Bank of Commerce (CIBC) has success- 
fully used project financing to finance both parallel generation and 
co-generation facilities, from small hydro plants to large generating 
stations in Canada and in the USA. The CIBC views small hydro as 
an important and growing market. This paper explores project fi- 
nancing origin, the typical risks associated with a project, how these 
risks are identified and shared, and how project financing can meet 
the needs of small hydro developers. The author discusses the key 
elements of the typicai structure of small hydro financing: what one 
would look for, the amount of financing available, and the terms and 
conditions applicable. Project financing is highly complex and the 
parties involved are numerous: project sponsors, lawyers, bankers, 
consulting engineers, governments and investors. 


28210 (OME-1988, pp. 19) Hydroelectric project appraisal. 
Profession, science, and art. Lagassa, G.K. (Mainstream Asso- 
ciates). Ontario Ministry of Energy, Toronto (Canada). 1988. 
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(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE- 
02581). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A OG1; $10 CAN. 

With the resurgence of interest in hydroelectric power develop- 
ment during the last decade, there has also emerged a demand for 
competent hydroelectric project appraisal skills. In September 1986, 
Congressional investigations resulted in the preparation of Uniform 
Standards of Professional Appraisal Practice. Beyond this limited 
government regulation, standards in the profession continue to be 
provided by private trade associations. A parallel is drawn between 
hydro power appraisers and real estate appraisers. Three standard 
techniques comprise the knowledge of appraisal: sales comparison, 
income capitalization, and cost approach; they all imply a form of 
comparison. Common to all 3 approaches is an inquiry, at the 
outset, as to the legal permissibility of the project. The author dis- 
cusses the issues affecting the future energy output, hidden costs 
and future revenues of uninstalled hydroelectric capacity. In special 
circumstances involving utility acquisition of hydroelectric stations or 
insurance claims by site owners, the cost approach may be relied 
upon exclusively; in all other circumstances, however, the technique 
of choice is yield capitalization analysis usually supplemented by the 
cost approach. A case study for this technique is presented. 3 tabs. 


28211 (OME-1988, pp. 11) The economics and social im- 
pact of small scale hydropower. Goldsmith, K. (United Nations). 
Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-—: Small hydro ‘88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE-02580). In 
Small hydro ‘88. An international conference and trade show. Pro- 
ceedings, vol. 1. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
KiA 0G1; $10 CAN. 

The paper examines the nature of socio-economic impact analy- 
sis and the part it can play in the appraisal of small-scale 
hydropower. Methodologies for the numerical evaluation of socio- 
economic features are reviewed and the future role of impact 
analysis is discussed. Utilities responsible for the promotion and 
management of small-scale hydropower schemes have their efforts 
taken up with the problems of supplying the bulk of their consumers 
in urban and already interconnected areas. Small-scale hydropower 
will present for them a marginal activity with only minor impact on 
their work and their financial operations. Nevertheless, the eco- 
nomic merit of every scheme must be properly justified before an 
investment decision can be taken. The economic appraisal methods 
used for small schemes are baically the same as for all new gener- 
ation proposals. Because of the scale effect, costs are likely to be 
high both for the hydro scheme and for its alternative solution, but 
the advantage of the hydro case is often only marginal and a deci- 
sion in favour of its implementation may then be difficult to justify. It 
is important to take account of socio-economic impacts in the ap- 
praisal of small-scale hydro schemes, especially where the directly 
quantifiable economic merit is only marginal. 2 figs. 


28212 (OME-1988, pp. 24) Global markets for small hydro. 
Passmore, J. (Passmore Associates International, Ottawa, ON, 
Canada). Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro ’88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE- 
02580). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 1. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

The big market action for small hydro will be in developing coun- 
tries. Approximately 1.7 billion people in developing countries are 
without electricity. The attitude of the World Bank towards such 


projects is presented, as is that of the Canadian International Devel- 
opment Agency and that of the US Agency for International 
Development. The author lists the reasons the private sector in de- 
veloping countries should be interested in power generation 
Canadian companies that intend to enter the international export 
market should do so with caution and with close attention to their 
capabilities. Competition from the US and the European countries is 
reviewed. Competition will not come only from the developed coun- 
tries, but from the developing countries themselves. China, for 
example, is the world leader in terms of domestic installation of 
small hydro equipment. Rather than approaching this as competition, 
however, Canadian firms could establish partnerships with compa- 
nies in developing countries. Local financing and Canadian financial 
assistance are discussed, as are financial indicators and banks 
Coupled with creative financing, small hydro can meet some of that 
enormous, developing demand for reliable, cost effective electricity. 


28213 (OME-1988, pp. 22) Can small hydropower work in 
developing countries. Perspectives on industrial arrangements. 
Zoeliner, D.R. (National Rural Electric Cooperative Association, 
Washington, DC, United States). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Many of the issues that involve existing and potential programs 
for small hydropower implementation are connected with circum- 
stances surrounding government-owned utilities, their financial 
health, the state of their existing infrastructure and attendant ser- 
vices, and their political and philosophical points of view. The author 
reviews the experience of small hydropower in Thailand, Panama, 
Indonesia, the Peoples Republic of China, Pakistan, Zaire, the 
Philippines, Columbia and Nepal. The centralized management of 
small hydropower development becomes less viable as plant capac- 
ity decreases, but central technical support service must be 
available. The feasibility studies must determine whether an ade- 
quate load is present or capable of being developed. Adapting 
locally appropriate approaches can significantly reduce small hy- 
dropower costs, and, the technical approach to development must 
be appropriate to the need. The financial problems of hydro power 
development are reviewed. 13 refs., 2 tabs. 


28214 (OME-1988, pp. 12) World bank experience with 
minihydro in Malaysia and Indonesia. Thakor, P.U. (The World 
Bank, Washington, DC, USA). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02581). In Smal! hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

The World Bank has been involved in the financing of minihydro 
developments in Malaysia and Indonesia. The methodology for 
evaluating minihydro projects for eligibility for financing consists of 
estimating the demand for electricity, identifying technical solutions 
for meeting the demand to establish the least cost option, and cal- 
culating the internal economic rate of return on the proposed 
investments. A project is considered eligible for financing if the eco- 
nomic rate of return equals or exceeds the opportunity cost of 
capital in the country. The paper discusses details of the methodol- 
ogy, and its application in the analysis of the selected projects. The 
paper also discusses measures required to make minihydro projects 
economically vialbe. 8 refs., 3 tabs. 


28215 (OME-1988, pp. 9) Powerplant and dam insurance 
for the small hydro owner. Dahistrand, T.K. (STS Consultants 
Ltd., Northbrook, IL). Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; 
CE-02581). In Small hydro ’88. An international conference and 
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trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A OG1; $10 CAN. 

This paper reviews the insurance industries attitude towards 
dams and powerplants. An overview of coverage limits available in 
the past as well as current market conditions is presented. An im- 
portant part of this discussion is how to sell the project to the 
insurance company. For powerplant and equipment, the types of in- 
surance commonly purchased are discussed. This includes general 
liability, conventional property damage insurance, boiler and ma- 
chinery insurance, and business interruption insurance. Downstream 
liability insurance and dam replacement insurance are either not 
available or are unaffordable. Despite these conditions, state and 
federal regulators, as well as many dam owners, believe that these 
types of insurance are needed by the dam owner community. This 
paper presents possible solutions to this insurance dilemma through 
the formation of a Risk Retention Group or through an existing in- 
surance company. The discussion includes projected underwriting 
standards and coverage limits. 7 refs. 


28216 (OME-1988, pp. 9) Acceptable financing arrange- 
ments for transfer of interests in hydro projects in the United 
States. Kissel, P.C. Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; 
CE-02581). In Small hydro ’88. An international conference and 
trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A OG1; $10 CAN. 

This paper identifies the main statutory and regulatory concerns 
which are presented by the introduction of new financing interests in 
projects, and illustrates some of the representative types of arrange- 
ments approved by the Federal Energy Regulatory Commission or 
FERC. While the subject of this paper is presented in the context of 
licensed projects which seek to include new financing interests or to 
transfer such interests, most of the principles discussed are equally 
applicable to the structuring of financing arrangements at any stage 
of project development. The author provides an overview of the na- 
ture and legal basis of FERC interest in financing and discusses the 
evolution of FERC policy to encourage innovative financing, as illus- 
trated by its ruling in the City of New Martinsville case. 


28217 (OME-1988, pp. 5) Small scale hydro sites an exam- 
ple of privatization. Bulandr, PJ. (STS Consultants, Ltd., 
Northbrook, IL); Keats, D.E. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Sevices Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

STS Consultants has its headquarters in Northbrook, Illinois. In 
1982, it became consultant to the county of Kent, Michigan, on a 
dispute concerning their dam. Its barter payment from the county 
was the ownership of the old hydro power plant and of the adjoining 
land. Subsequently, STS began to produce energy through its 
private development and operation. STS’ strengths were its engi- 
neering and construction management capabilities, its economic 
analysis capability, and its ability to finance its projects. The final 
outcome is that, as of mid 1988, STS has on line 8.5 MW of electri- 
cal power. 1 ref., 1 tab 


28218 (OME-1988, pp. 21) Alternative financing techniques 
for small hydro projects. Shepherd, J.C. Ontario Ministry of En- 
ergy, Toronto (Canada). 1988. (CONF-880711-: Small hydro ’88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 


$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This paper is divided into two parts. In the first part, the author 
describes the types of needs and desires that investors have, since 
identification of the problems is often half the battle. During the 
course of that discussion, the author details some of the considera- 
tions in dealing with those needs and desires. In the second part of 
this paper, consideration is given to some techniques that one might 
use in a small hydro project to deliver to investors the satisfaction of 
those needs and desires as efficiently and painlessly as possible. 
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28219 (DOE/BP/01830-3) A fisheries evaluation of the Rich- 
land and Wapato canal fish screening facilities, Spring 1987: 
Annual report. Neitzel, D.A.; Abernethy, C.S.; Lusty, E.W.; 
Wampler, S.J. USDOE Bonneville Power Administration, Portland, 
OR (USA). Div. of Fish and Wildlife; Pacific Northwest Lab., Rich- 
land, WA (USA). Feb 1988. 111p. DOE Contract ACO6-76RL01830. 
Order Number DE89011522/JAW. Available from NTIS, PC AO6/MF 
A01 - OSTI; GPO Dep. 

We evaluated the effectiveness of new fish screening facilities at 
the Richland and Wapato canals in south-central Washington State. 
The screen integrity tests at the Richland Screens indicated that 
100% of fall chinook salmon fry (Oncorhynchus tshawytscha) re- 
leased in front of the screens were prevented from entering the 
canal behind the screens. Our estimate is based on a 61% catch 
efficiency for control fish planted behind the screens. At the Wapato 
Canal, we estimated that between 3% and 4% of the test fish were 
either impinged on the screen surface and passed over the screens 
or passed through faulty screen seals. Our estimate is based over 
the screens or passed through faulty screen seals. Our estimate is 
based on a greater than 90% capture of control fish released in 
front of the screens. At the Wapato Screens, we estimated that 
0.8% of steelhead smolts (Salmo gairdneri) and 1.4% of spring chi- 
nook salmon smolts released during low canal flow tests wee 
descaled. During full canal flow tests, 1.6% of the steelhead and 
3.1% of the spring chinook salmon released were descaled. The 
fish return pipe at the Wapato Canal was tested: the estimate of 
descaled test fish wa not different from the estimate of descaled 
control fish. The time required for fish to exit from the Wapato 
Screen forebay varied with species and with canal flow. During low 
canal flows, 43.2% of steelhead and 61.6% of spring chinook 
salmon smolts released at the trash racks were captured in the fish 
return within 96 hr. 11 refs., 11 figs., 10 tabs. 


28220 (DOE/BP/13381—3) Evaluation and monitoring of 
Idaho habitat enhancement and anadromous fish natural pro- 
duction: Annual report, 1986. Petrosky, C.E.; Holubetz, T.B. 
Idaho Dept. of Fish and Game, Boise, ID (USA). Nov 1987. 176p. 
DOE Contract Al79-84BP 13381. Order Number DE89011524/JAW. 
Available from NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 

The Idaho Department of Fish and Game (IDFG) has been con- 
ducting an evaluation of existing and proposed habitat improvement 
projects for anadromous fish in the Clearwater River and Salmon 
River drainages over the last 3 years. Projects included in the eval- 
uation are funded by or proposed for funding by the Bonneville 
Power Administration (BPA) under the Northwest Power Planning 
Act as off-site mitigation for downstream hydropower development 
on the Snake and Columbia rivers. This evaluation project is also 
funded under the same authority. A mitigation record is being devel- 
oped to use increased smolt production (i.e., yield) at full-seeding 
as the best measure of benefit from a habitat enhancement project. 
Determination of full benefit from a project depends on completion 
or maturation of the project and presence of adequate numbers of 
fish to document actual increases in fish production. The depressed 
nature of upriver anadromous stocks have precluded measuring full 
benefits of any habitat enhancement project in Idaho. Partial benefit 
will be credited to the mitigation record in the interim period of run 
restoration. 


28221 (DOE/BP/16687-3) Effects of water levels on produc- 
tivity of Canada geese in the northern Flathead Valley: Final 
report. Casey, D.; Wood, M. Montana Dept. of Fish, Wildlife and 
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Parks, Kalispell, MT (USA). Oct 1987. 207p. DOE Contract Ai79- 
84BP16687. Order Number DE89011517/JAW. Available from NTIS, 
PC A10/MF A01 - OSTI; GPO Dep. 

The Fish and Wildlife Program of the Northwest Power Planning 
Council calls for wildlife mitigation at hydroelectric projects in the 
Columbia River System. Beginning April, 1984, the Bonneville 
Power Administration funded a study of the effects of the operation 
of Hungry Horse and Kerr Dams on the western Canada goose 
(Branta canadensis moffittii) inhabitating the Flathead Valley of 
northwest Montana. The study was conducted by personnel of the 
Montana Department of Fish, Wildlife and Parks (MDFWP), to: (1) 
identify the size and productivity of this population, (2) identify cur- 
rent habitat conditions and losses of nesting and brood-rearing 
areas, (3) describe the effects of water level fluctuations on nesting 
and brood-rearing, and (4) identify mitigation alternatives to offset 
these effects. Annual pair and nest surveys were used to document 
the location and fate of goose nests. The number of known nesting 
attempts varied from 44 in 1984 to 108 in 1985, to 136 in 1986 and 
134 in 1987. Fifty-four percent of the annual meeting nesting effort 
took place on elevated sites which were secure from the flooding 
and dewatering effects of fluctuating water levels. An average of 15 
nests were found on stumps in the remnant Flathead River delta, 
however, an area strongly influenced by the operation of Kerr Dam. 
Annual nest losses to flooding and predation attributable to fluctua- 
tions caused by the dam were recorded. 53 refs., 24 figs., 35 tabs. 


28222 (DOE/BP/20733-4) Monitoring of downstream salmon 
and steelhead at federal hydroelectric facilities: Annual report, 
December “988. Johnsen, R.C.; Hawkes, L.A.; Smith, W.W.; 
Fredricks, G.L. USDOE Bonneville Power Administration, Portland, 
OR (USA). Div. of Fish and Wildlife. Dec 1988. 69p. DOE Contract 
Al79-85BP20733. Order Number DE89011519/JAW. Available from 
NTIS, PC A04 - OSTI. 

The 1988 smolt monitoring project of the National Marine Fish- 
eries Service provided data on the seaward migration of juvenile 
salmon and steelhead at Lower Granite, Mcnary, John Day, and 
Bonneville Dams. All pertinent fish capture and condition data as 
well as dam operations and river flow data were provided to the 
FPDIS for use by FPC in developing fish passage indices and mi- 
gration timing, and for water budget and spill management. 13 refs., 
100 figs. 


28223 (DOE/BP/22493-3) Kokanee stock status and contri- 
bution of Cabinet Gorge Hatchery, Lake Pend Oreille, Idaho: 
Annual progress report, FY 1987. Bowles, E.C.; Ellis, V.L.; Hatch, 
D. Idaho Dept. of Fish and Game, Boise, ID (USA). Fisheries Re- 
search Section. Aug 1988. 56p. DOE Contract Al79-85BP22493. 
Order Number DE89011520/JAW. Available from NTIS, PC A04/MF 
A01 - OSTI; GPO Dep. 

Estimated kokanee Oncorhynchus nerka abundance in Lake Pend 
Oreille was 6.01 million during late summer 1987. This estimate is 
40% higher than the 1986 estimate and is the second largest popu- 
lation estimate since 1977. Higher abundance is predominantly a 
result of enhanced fry survival and recruitment. Hatchery-reared fry 
contribution was 22% of total fry recruitment in 1987, compared to 
8% in 1986, and resulted from a fivefold increase in survival. Much 
of this improvement can be attributed to the large (52 mm) fry pro- 
duced at Cabinet Gorge Hatchery in 1987 and represents the first 
measurable contribution of the new hatchery to the kokanee rehabil- 
itation program. Survival of hatchery-reared fry released into Clark 
Fork River was nearly one-half that of fry released into Sullivan 
Springs due to poor flow conditions and potentially high predation 
during migration from Cabinet Gorge Hatchery to Lake Pend Oreille. 
Wild fry survival was enhanced by early availability of forage (clado- 
cern zooplankton) during fry emergence in late spring. Cladoceran 
production began three weeks earlier in 1987 than 1986, which 
resulted from reduced Mysis abundance and earlier thermal stratifi- 
cation of Lake Pend Oreille, which helped segregate cladocerans 
from mysid predation. Kokanee dry otolith coding was evaluated to 
provide a reliable long-term mark. Analysis of daily growth incre- 
ments on otoliths was used successfully in 1987 to differentiate fry 
from various release sites. The technique will be refined during 
1988 to include coding fry otoliths with water temperature fluctua- 
tions during hatchery residence. 23 refs., 20 figs., 2 tabs. 


28224 (DOE/BP/23666-2) Instream flows needed for 
successful migration and rearing of rainbow and westslope cut- 
throat trout in selected tributaries of the Kootenai River: Final 
report, FY 1988. Marotz, B.; Hansen, B.; Tralles, S. Montana Dept. 
of Fish, Wildlife and Parks, Kalispell, MT (USA). Sep 1988. 245p. 
DOE Contract Al79-85BP23666. Order Number DE89011516/JAW. 
Available from NTIS, PC A11/MF A0O1 - OSTI; GPO Dep. 

This is the second phase of a two-part study that was conducted 
by Montana Department of Fish, Wildlife and Parks in contractual 
agreement with Bonneville Power Administration to address mea- 
sures of the Northwest Power Planning Council's River Basin Fish 
and Wildlife Program. Objectives were to determine instream flow 
needs in Kootenai River tributaries to maintain successful fish 
migration, spawning and rearing habitat of game fish, evaluate ex- 
isting resident and rearing fish populations, and compile hydrologic 
and fishery information required to secure legal reservation of water 
for the fishery source. The Kootenai River fishery is threatened by 
microhydro and other water use development which reduce tributary 
habitat critical for maintaining a healthy spawning and rearing envi- 
ronment. The wetted perimeter method was used to estimate flows 
required to maintain existing resident and migratory fish populations 
in 28 tributaries to the Kootenai River. Migrant passage flows were 
determined using the discharge-average depth relationship at four 
(usually five) riffle transects. This information will provide the basis 
to reserve water through application to the Montana Department of 
Natural Resources and Conservation. 45 figs., 56 tabs. 


28225 (DOE/BP/34269—-1) An assessment of freeze brand 
and PIT tag recovery data at McNary Dam: Annual report, 1987. 
McCutcheon, C.S.; Giorgi, A.E. National Marine Fisheries Service, 
Seattle, WA (USA). Coastal Zone and Estuarine Studies Div. Jan 
1989. 64p. DOE Contract AI79-87BP34269. Order Number 
DE89010858/JAW. Available from NTIS, PC AO4/MF A01 - OSTI: 
GPO Dep. 

This study evaluated mark recovery data from PlIT-tagged and 
freeze-branded fish recovered at McNary Dam in 1987. Hatchery 
and river-run populations of yearling chinook salmon (Oncorhynchus 
tshawytscha), sockeye salmon (O. nerka) and steelhead (O. 
mykiss) were used in this investigation. Paired groups of PIT-tagged 
and freeze-branded juvenile salmonids were released upstream 
from McNary Dam and subsequently recaptured at that site. PIT 
tags were recovered in significantly higher proportions than freeze 
brands regardless of species of stock. Furthermore, for chinook and 
sockeye salmon, PIT tag recovery data exhibited less variability. 
Reasons for the discrepant intermark recovery rates are discussed. 
10 refs., 27 figs., 23 tabs. 


28226 (DOE/BP/35165—-1) Dworshak Reservior investiga- 
tions: trout, bass and forage species: Annual report, 1987. 
Statler, D.P. Nez Perce Dept. of Fisheries Resource Management, 
Orofino, ID (USA). Orofino Project Office. May 1988. 33p. DOE 
Contract Al79-87BP35165. Order Number DE89011651/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Dworshak Dam and Reservoir is a Corps of Engineers facility lo- 
cated on the North Fork Clearwater River 3.2 km upstream from the 
Mainstem Clearwater confluence. Since initial filling in 1971, conver- 
sion of 87 km of river habitat to a 6644 hectare impoundment has 
had a profound influence on resident fisheries. The Nez Perce Tribe 
and the Idaho Department of Fish and Game (IDFG) entered into 
separate intergovernmental agreements with the Bonneville Power 
Administration in a cooperative effort to study these impacts. The 
kokanee Oncorhynchus nerka assessment is included in the IDFG 
agreement, and is not addressed in this report. This project pertains 
primarily to rainbow trout Salmo gairdneri, smallmouth bass (Mi- 
cropterus dolomieui), and forage species. For the period November 
1987 through February 1988, an estimated 4339 angler-hours were 
expended to catch 430 rainbow trout. An estimated 20 bull trout 
Salvelinus confluentus, 4 smallmouth bass, and 4 suckers Catosto- 
mus spp. were also caught. Catch rates were generally poor 
through the period, at .091 fish per hour for all species combined 
(excluding kokanee). Shasta strain hatchery rainbow trout were 
dominant in the creel, comprising 53.9 percent of the catch, al- 
though this strain was last planted in the reservoir in June 1986. 
Bank anglers caught a higher percentage (93.5 percent) of the total 
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catch of Shasta strain rainbows than Kamloops strain rainbows 
(33.3 percent). 11 refs., 4 figs., 6 tabs. 


28227 (DOE/BP/35167—1) Dworshak Dam impacts assess- 
ment and fishery investigation: Annual report, FY 1987. Maiolie, 
M.A. Idaho Dept. of Fish and Game, Boise, ID (USA). Jul 1988. 46p. 
DOE Contract Al79-87BP35167. Order Number DE89010855/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A total of 7,071 kokanee spawners were counted during the peak 
of the spawning run in five tributaries to Dworshak Reservoir during 
1987. Both size and numbers of fish were fairly average. During 
years when numbers of fish were large, total length of age 3+ koka- 
nee was as low as 25 cm. Conversely, small numbers of kokanee 
resulted in an average length of 37 cm. Zooplankton densities dur- 
ing November of 1987 averaged 17.92 organisms/L, but decreased 
to 3.96 organism/L during December. These densities are similar to 
values obtained during 1972, although the percentage of cladocer- 
ans in the samples may have declined. Kokanee preferred Daphnia 
over 1 mm in length. Concentrations of orthophosphate and nitrate 
appear to have declined since the reservoir filled. Kokanee catch 
rates for boat anglers changed from 1.4 fish/h during November to 
2.7 fish/h during December to 0.0 fish/h during January. This declin- 
ing trend may have been temperature related. Harvest for these 3 
months was an estimated 1,612 kokanee. 10 refs., 13 figs., 4 tabs. 


28228 (DOE/BP/35332-1) Wildlife protection, mitigation, 
and enhancement planning Dworshak Reservoir: Phase |: Final 
report. Hansen, H.J.; Meuleman, G.A. Idaho Dept. of Fish and 
Game, Boise, ID (USA). Feb 1989. 115p. DOE Contract Al79- 
87BP35332. Order Number DE89010857/JAW. Available from NTIS, 
PC A06 - OSTI. 

Under direction of the Pacific Northwest Electric Power Planning 
and Conservation Act of 1980, and the subsequent Northwest 
Power Planning Council's Columbia River Basin Fish and Wildlife 
Program, impacts to wildlife due to the development and operation 
of the US Army Corps of Engineers Dworshak Project have been 
examined. Using existing information, it has been determined that 
the project has resulted in the loss of 15,316 acres of elk habitat, 
15,286 acres of white-tailed deer habitat, 16,986 acres of black 
bear habitat, 14,776 acres of ruffed grouse habitat, 13,616 acres of 
pileated woodpecker habitat, and 66 acres of yellow warbler habitat 
(scrub-shrub/red alder). Acreages of mallard, Canada goose, river 
otter, and beaver habitat could not be determined from existing in- 
formation. The interagency work group has recommended that a 
HEP (Habitat Evaluation Procedure) be used to determine changes 
in the quantity and quality of target species habitat in the study 
area, due to the development and operation of Dworshak Reservoir. 
60 refs., 3 figs., 6 tabs. 


28229 (DOE/BP/35585—1) Augmented fish health monitor- 
ing: Annual report, 1987-88. Warren, J.W. Fish and Wildlife 
Service, Portland, OR (USA). Aug 1988. 71p. DOE Contract AI79- 
87BP35585. Order Number DE89011649/JAW. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

Augmented Fish Health Monitoring Contract DE-AI79-87BP35585 
was implemented on July 20, 1987. First year highlights included 
remodeling of the Olympia (WA) Fish Health Center to provide labo- 
ratory space for histopathological support services to participating 
state agencies, acquisition of gas monitoring equipment for hatchery 
water systems, expanded disease detection work for bacterial kid- 
ney disease and erythrocytic inclusion body syndrome in fish stocks 
at 13 Columbia River Basin National Fish Hatcheries and advance- 
ments in computerized case history data storage and analysis. This 
report summarizes the health status of fish reared at Service facili- 
ties in the Columbia River basin, briefly describes work being done 
to meet contract requirements for fish disease surveillance at those 
hatcheries and provides a summary of case history data for calen- 
dar years 1984, 1985, 1986 and 1987. 1 ref. 


28230 (DOE/BP/39641-5) Effect of the operation of Kerr 
and Hungry Horse dams on the reproductive success of koka- 
nee in the Flathead system: Final report, FY 1987. Beattie, W.; 
Clancey, P. Montana Dept. of Fish, Wildlife and Parks, Kalispell, MT 
(USA). Jul 1988. 112p. DOE Contract AI79-83BP39641. Order 
Number DE89011515/JAW. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 


Biological changes in the Flathead system will delay the formula- 
tion of a recovery plan for kokanee. Three scenarios represent the 
possible alternatives for such a plan. If mysid-induced changes in 
kokanee survival do not persist, or are limited in scope, we can 
proceed with enhancement of natural kokanee reproduction. This al- 
ternative includes protection of main stem spawning with stable fall 
and winter discharge from Hungry Horse Dam, and enhancing 
spawning in other tributaries. If the increase in wild fry mortality is 
limited, main stem flows can be tailored to optimize production from 
wild escapement and the kokanee fishery can be supplemented 
with hatchery-produced fry. If the kokanee fishery is not viable over 
the long term, the emphasis for management will shift to other 
species, including lake trout, bull trout, and westslope cutthroat 
trout. In lieu, mitigation could be appropriate should this alternative 
be followed. 74 refs., 27 figs., 8 tabs. 


28231 (DOE/BP/62661-1) Alturas lake creek flow augmenta- 
tion: Final report. Everson, L. USDOE Bonneville Power 
Administration, Portland, OR (USA). Div. of Fish and Wildlife. Apr 
1987. 63p. DOE Contract AI79-86BP62661. Order Number 
DE89010854/JAW. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

Two alternatives were outlined in the first statement of work as 
possibilities for flow augmentation in Alturas Lake Creek. The alter- 
natives were to raise the level of Alturas Lake and to acquire 
necessary water rights in Alturas Lake Creek. The first alternative 
considered in the study was raising the water level at Alturas Lake 
with a low head dam. Raising Alturas Lake, appeared feasible in 
that it provided the necessary fish flows in Alturas Lake Creek. 
However, raising the level of Alturas Lake has adverse effects to 
other resources and forced pursuing the second alternative as de- 
fined in this report. Some of these effects included: flooding 
Smokey Bear boat ramp, inundation of recreation beaches for ex- 
tended periods, flooding of the campground and some of the road 
system, potentially contaminating the quality of lake water from 
flooded toilet vaults, and destroying the conifer canopy around the 
lake. Maintenance and operation costs of the dam, along with the 
need to have a watermaster to distribute fiows over the course of 
the irrigation season, raised additional concerns that detracted from 
this alternative. The second alternative considered was the acquisi- 
tion of water rights. This led to an appraisal of the water right 
values which was completed by BPA with a comparison appraisal 
done by the Forest Service. 


28232 (OME-1988, pp. 17) Development of radio tags to 
track juvenile American shad at hydroelectric stations. Royer, 
D.D. (RMC Environmental Services, Drumore, PA, USA); Heisey, 
P.G.; Mathur, D.; Hanson, B.N. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ‘88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The objective of this paper is to report on a reliable monitoring 
technique suitable for turbine passage studies of juvenile American 
shad. The suitability of this technique was tested in the laboratory 
and at an operating hydroelectric station on the lower Susquehanna 
River, using both live and dead shad. Methods and results are pre- 
sented for laboratory and field studies. The mortality of fish as a 
result of this scientific activity is discussed. Both internal and exter- 
nal transmitters tested were satisfactory for this study. The signals 
were strong enough to locate all fish that were passed through the 
station. These transmitter type should be applicable at other hydro 
sites. 1 ref., 2 figs., 5 tabs. 


28233 (OME-1988, pp. 8) Trap and transport. Viable pas- 
sage for American shad. Brush, T.D. (RMC Environmental 
Services, Drumore, PA, USA); Mathur, D.; Bason, W.H. Ontario 
Ministry of Energy, Toronte (Canada). 1988. (CONF-880711—: Small 
hydro '88: international conference and trade show, Toronto, CA, 
July 4, 1988; MICROLOG-89-02657; CE-—02580). In Small hydro 
‘88. An international conference and trade show. Proceedings, vol. 
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1. Available from Ontario Ministry of Energy, Communications Ser- 
vices Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mies and Resources 
Can., 555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The passage of diadromous fish at hydroelectric facilities has 
become one of the most important problems encountered in this in- 
dustry. Many hydroelectric facilities impede the migration of adult 
and juvenile fish, thus reducing or eliminating the reproductive po- 
tential of a given population. Three basic types of upstream fish 
passage devices exist: ladders, locks, and elevators. Each type of 
passage device had advantages and disadvantages, but no type 
passes the whole of a migrating population. The Susquehanna 
River shad restoration project is presented. The trapping and trans- 
porting of diadromous fish can alleviate the problem of inefficient 
fish passage devices in multiple dam river systems. With six 1,000 
gallon-capacity tank trucks, the authors estimate that 6,000 Ameri- 
can shad can be transported up river each day. The trap and 
transport effort has been successful in moving pre-spawned Ameri- 
can shad in the Susquehanna River, with nearly 17,000 fish 
transported since 1985; survival over the last four years has aver- 
aged 97.5%. Transport time to the current stocking location is 
approximately two hours, but the present equipment is capable of 
making trips lasting several hours longer. Downstream passage of 
fish may also be a problem in many river systems. 5 refs., 1 fig. 


28234 (OME-1988, pp. 20) Studies of fish protection meth- 
eds at hydroelectric plants. Downing, J. (Stone and Webster 
Environmental Services, Boston, MA, USA); Taft, N.; Sullivan, C. 
Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-—: Small hydro ’88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE-02580). In 
Small hydro ’88. An international conference and trade show. Pro- 
ceedings, vol. 1. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

Preventing fish from entering hydraulic turbines has become an 
important objective of both regulators and utilities. Current and future 
hydro piant relicensing efforts have increased the need to develop 
and evaluate cost-effective methods for protecting anadromous fish 
from turbine mortality. The 1986 report of the Electric Power Re- 
search Institute presented the results of the first phase of a study of 
this problem. It concluded that no present technology was appropri- 
ate and recommended that five largely untested and economical 
protection systems be tested at sites throughout North America: the 
Hadley Falls/Holyoke complex on the Connecticut River (mercury 
light/spill; mercury light/bypass pipe; strobe light/sound); the Luding- 
ton Pumped Storage Projet on Lake Michigan (mercury lights, 
strobe lights, and sound); the Wapatox Canal on the Naches River 
in Washington (mercury light/screen and bypass); and Wanapum 
Dam on the Columbia River (mercury light/spill). Laboratory studies 
were also conducted and results are presented. 1 ref., 8 figs. 


28235 (OME-1988, pp. 14) The Federal Energy Regulatory 
Commission’s experience in analysing cumulative impacts on 
river basins. Emery, L. (Federal Energy Regulatory Commission, 
Washington, D.C., USA). Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

In the mid-1980s, the Federal Energy Regulatory Commission's 
staff began assessing the cumulative environmental impacts at- 
tributable to licensing mulitple hydropower projects in river basins. 
The staff designed environmental documents to meet the intent of 
the National Environmental Policy Act of 1969. Initially, the staff de- 
veloped a Cluster Impact Assessment Procedure used to assess 
multiple hydropower project impacts in three river basins in the 
western United States: the Owens in California, the Snohomish in 


Washington, and the Salmon in Idaho. In early 1985, the staff iden- 
tified a need for cumulative impact analysis in 61 river basins 
located throughout the United States. These basins contained 264 
proposed hydropower projects. The staff assessed the potential cu- 
mulative environmental impacts of these basins using basin-wide 
environmental impact statements and environmental assessments. 
By April 1988, all but 80 of the 264 projects had undergone NEPA 
analysis. The Commission has received mixed reactions from the 
public on the methodologies used to assess cumulative impacts in 
river basins. In these endeavors, the Commission has gained a 
tremendous learning experience that will help future decision- 
making. 24 refs., 3 figs., 1 tab. 


28236 (OME-1988, pp. 16) Environmental law in small hy- 
dro. Dahme, H. (David Estrin, Barristers and Solicitors, Toronto, 
ON, Canada). Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro ’88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; CE- 
02580). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 1. Available from Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. K1A 0G1; $10 CAN. 

Although small hydro power development has not been subjected 
to the same scrutiny as have larger developments with respect to 
environmental implications, there is still the need to consider these 
implications in the context of existing environmental law. There is, in 
Canada and other Commonwealth nations, a body of common law 
imposing certain requirements on small power development. The 
law pertaining to riparian rights, nuisance, and negligence may have 
significant impact at the planning, development, and operating 
stages of a development. Further, there is increasing public aware- 
ness of environmental issues. In addition, there is federal and 
provincial legislation that has direct implications on development of 
small hydro. There is finally the issue of native rights. In all of these 
cases, the law is briefly discussed and the potential implications of 
small hydro developments are raised for consideration so as to as- 
sist both in future planning and in addressing any problems that 
may already have arisen as a result of a particular development. 


28237 (OME-1988, pp. 8) Visual resource management for 
small hydropower development. Camp, T.C. Ontario Ministry of 
Energy, Toronto (Canada). 1988. (CONF-880711—: Small hydro ’88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The quality of the visual resource is important to the public. Since 
water features attract the public, hydropower developers have an 
opportunity and an obligation to manage the project visual re- 
sources in a way which will protect those resources for present and 
future visitors. By carefully using a visual resource management 
system of inventory, analysis, and simulation, projects can be de- 
signed that effectively reduce adverse visual impacts. The literature 
cited in this paper provides excellent sources for the reader to 
obtain a working knowledge of visual resources and their manage- 
ment. 5 refs., 6 figs. 
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28238 (OME-1988, pp. 4) Pelton wheels manufacture by 
lost wax method. Gho, J.S. (Tekhne, San Miguel, Santiago, Chile). 
Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-—: Small hydro '88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE-02581). In 
Smal! hydro ’88. An international conference and trade show. 
Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy,Communications Services Group, 62 Wellesley St., West, Main 
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Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. - 

The wax mixture used is: virgin was, 40%; cervauba wax, 5%; 
solid paraffin, 50%; arobic gun, 5%. Scrap aluminium is used; it 
must be centrifuged to achieve the casting. Examples of felton run- 
ners for 2,3 and 4 jets are described. 1 fig. 


28239 (OME-1988, pp. 11) The oscillating hydro-energy 
converter for rural development. Technical, social economic, 
and environmental issues. Lee, H. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro '88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The Oscillating Hydro-Energy Converter technology is introduced 
and some qualitative comparative appraisals are made with other 
renewable and non-renewable small energy resources. Some re- 
marks are made on the concept of decentralization in hydro-energy 
generation. Technological, social, economic, and environmental is- 
sues on the implementation of this novel technology in the context 
of rural areas in general, and rural developing areas in particular, 
are considered. 9 refs., 2 figs. 


28240 (OME-1988, pp. 23) Facts and fiction of small hy- 
draulic turbine speed and load control systems. Purzycki, D. 
Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-—: Small hydro ’88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-89-02657; CE-02581). In 
Small hydro ’88. An international conference and trade show. Pro- 
ceedings, vol. 2. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

Confusion exists about what is required to control speed and load 
of small hydraulic turbines. This paper explorea governors and posi- 
tioners and how they shuld be applied to various control 
arrangements. Case studies are presented on both isolated and infi- 
nite bus operations. In the more recent developments of governor/ 
positioner controls, more control strategies are possible. The small 
hydro facility can take advantage of less costly equipment in some 
cases, so that funding a renovation or new construction becomes 
economically feasible. A glossary is included. 2 refs., 15 figs. 


28241 (OME-1988, pp. 4) Optimizing fluctuating flows. 
Patzig, A.F.A. (Ossberger Turbines, Inc.). Ontario Ministry of En- 
ergy, Toronto (Canada). 1988. (CONF-880711-: Small hydro ’88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

A standard, high speed turbine with good peak efficiency is per- 
fectly suitable for constant water flows; however, at sites with 
fluctuating flows, a strong case can be made that a sub-divided 
cross-flow turbine offers better rentability, due to higher annual en- 
ergy production, lower purchase price and installation cost. The 
importance of the flow duration curve is emphasized. Water turbines 
are essentially differentiated into turbines with high or low specific 
speeds, called high- or low-speed runners. Low-speed runners have 
flat efficiency curve of about 80% from full opening down to a partial 
opening of 1/3. The advantages of cross-flow turbines over single 
turbines of various types are explained. 2 figs. 


28242 (OME-—1988, pp. 7) A systematic approach to turbine 
rehabilitation. Ross, D.H. (Turbex International, Inc., Barrie, ON, 
Canada); Mohino, A. Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711—: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; 


CE-02581). In Small hydro ‘88. An international conference and 
trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Cnt., 
Can. K1A 0G1; $10 CAN. 

With the current demand in the area of turbine rehabilitation 
comes the need for a systematic and cost-effective approach to- 
wards achieving optimal results with respect to limiting project 
downtime, reducing maintenance requirements, and upgrading 
power production and efficiency. Typical rehabilitation projects in- 
volving Francis, Kaplan, or Propelle installations for example, have 
an approximate duration of 10 to 12 months, depending on the ex- 
tent of component replacement, number of units, and scope of civil/ 
structural rework. This time frame can be tailored to include all the 
pertinent steps, from the initial site study and unit inspection, to ten- 
dering process, equipment manufacturing, delivery and start-up, with 
limited economic pressure on the customer. With detailed planing 
and timely execution by an experienced project team, the outcome 
can be beneficial to both customer and supplier. This paper illlus- 
trates an organized approach to a rehabilitation project. Each step 
is discussed at length, highlighting actual methods applied, typical 
customer concerns, application of computer software, interface prob- 
lems, coordination of mechanical, hydraulic, and civil aspects. 1 fig. 


28243 (OME-1988, pp. 16) Dynamic simulation of regulated 
water turbines. Stewart, J.E.; Thoma, J.U. Ontario Ministry of En- 
ergy, Toronto (Canada). 1988. (CONF-880711-: Small hydro ’88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

A water turbine with electric generator, hydraulic head variations, 
and control of inlet guide vanes is a complex system, especially if 
electric load rejection and start-up is included. Standard control en- 
gineering methods can be usefully supplemented by a bondgraph. 
A bondgraph of a system leads to simulation on a PC using the 
TUTSIM program. In a fundamental bondgraph approach, the main 
turbine relations are taken from Euler's turbine equation and the 
conservation of power. Turbine inefficiency, bearing and generator 
losses, moments of inertia, and water momentum determine effi- 
ciency and dynamic performance. Parameter values come from 
physical principles and are supplemented by matching the simula- 
tion results to measured performance curves. An alternative 
approach is to replace the turbine bondgraph elements with a cus- 
tom TUTSIM user block written in C programming language. The 
finished model allows the sytems engineer to simulate various oper- 
ating conditions, stability, and transients in the electrical, 
mechancial, fluid, and control systems. 4 refs., 6 figs. 


28244 (OME-1988, pp. 21) A study on the hydraulic perfor- 
mance characteristics of cross flow turbine. Analysis and 
experiments. Jong, K.H. (Fluid Machinery Lab., Korea Inst. of En- 
ergy and Resources); Lee, K.H. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ‘88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The characteristic equations for the prediction of hydraulic perfor- 
mance of cross flow turbine (CFT) are formulated considering 
important real flow behavior. The tangenital flow to the rotating run- 
ner and the flow deviation angle in blade passages are considered 
in the hydraulic efficiency. Also, the geometric parameters such as 
nozzle angle, entry arc angle, aspect ratio of runner, etc. are in- 
cluded in the characteristic equations. To test the analytical model 
performance, experimental model tests have been conducted. The 
model turbine is designed to be of the aspect ratio 0.4, runner di- 
ameter 0.35 m, number of 24 blades, entry arc angle 120 degree, 
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and radius ratio 0.66. The maximum hydraulic efficiency is shown to 
be 62% from model test and 65% from calculation. The hydraulic 
performance characteristics from formulated equations and experi- 
ments have shown excellent agreement. The visual flow patterns in 
CFT are also presented. 14 refs., 18 figs. 


28245 (OME-1988, pp. 12) Design of structures for low 
head open pit turbines. Scott, J.R. (DBS Escher Wyss, Lachine, 
PQ, Canada); Kockel, R. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ’88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Over the past several years, hydraulic turbine manufacturers 
have experienced a greatly increased market demand for the Open 
Pit type horizontal axial flow turbine, which is ideally suited to hydro 
installations in the very low head range of 4 to 10 m with runner di- 
ameters from 3.5 to 8. The Open Pit turbine offers the advantage of 
a compact high speed generator with easy access for maintenance 
from the top of the pit, and requires a highly reliable step-up gear 
box (speed increaser) to match turbine and generator optimum 
speeds. DBS Escher Wyss decided to concentrate on relatively new 
components that are unique to a pit turbine, i.e. pit structure, anchor 
ring, speed increaser and its mounting, as subjects for cost im- 
provements. Final designs for these components were applied to 
the Port Dalhousie Generating Station, owned by St. Catharines Hy- 
droelectric Commission, a contract for water-to-wire supply and 
installation of 2 propeller pit turbines (runner diameter 4.0 m, 3.75 
MW), to be the first of this type in Canada. The paper discusses the 
design and erection of the turbines for Port Dalhousie. This open pit 
design represents a satisfactory first solution for an open pit struc- 
ture with reasonable economy and suitability for heads up to 10 m. 
6 figs., 1 tab. 


28246 (OME-1988, pp. 14) Performance tests of a new hy- 
draulic impulse turbine. Chiatti, G. (Universita degli Studi di 
Roma); Ruscitti, R. Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711-: Small hydro '88: international conference 
and trade show, Toronto, CA, July 4, 1988; MICROLOG-89-02657; 
CE-02581). In Small hydro ‘88. An international conference and 
trade show. Proceedings, vol. 2. Available from Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., 
Can. KiA 0G1; $10 CAN. 

A new hydraulic turbine, especially suited for mini-hydro plants 
due to high modularity, wide range of application at good efficiency, 
and compactness, has been tested. The machine may be consid- 
ered a further development of a Mitchell-Banki turbine in which an 
internal rotating deflection element has been introduced inside the 
blade crown to guide the stream and avoid focusing effects. A small 
size prototype (140 kW) has been constructed and tested to ascer- 
tain the turbine performances. Experimental results are reported for 
the hydraulic, mechanical, and overall efficiency at various load and 
operating conditions. 8 refs., 20 figs., 1 tab. 


28247 (OME-1988, pp. 8) Applications of submersible hy- 
droturbine generators. A novel approach. Czarnota, Z. Ontario 
Ministry of Energy, Toronto (Canada). 1988. (CONF-880711-: Small 
hydro '88: international conference and trade show, Toronto, CA, 
July 4, 1988; MICROLOG-89-02657; CE-02581). In Small hydro 
‘88. An international conference and trade show. Proceedings, vol. 
2. Available from Ontario Ministry of Energy, Communications Ser- 
vices Group, 62 Wellesley St., West, Main Floor, Toronto, ON, Can. 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Can., 555 Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

One of the most interesting innovations on the market has been 
submersible hydroturbine generators. A single unit integrates an ax- 
ial flow turbine, a planetary speed increaser if necessary, and an 
induction generator. The turbine is manufactured in six standard 
sizes with runner diameters from 550 to 1500 mm; the runner can 






have manually or automatically adjustable blades. The turbine is de- 
signed for heads ranging from 2.5 to 20 m and a flow rate from 0.5 
to 12 m%/s; the generator capacity ranges from 20 to 530 kW. 
These generators have encountered a broad acceptance proved by 
over 100 stations built in North America, Europe, and Asia within 
the last five years. In order to exploit the unique qualities of these 
generators, four basic station layouts were developed to match the 
most common site conditions: penstock, open flume, siphon, and 
floodproof or even underwater stations. Finally, the author dis- 
cusses wastewater as a hydro resource, and the rehabilitation of 
old stations. 5 figs. 


28248 (OME-1988, pp. 20) Experience and measurements 
on small hydro turbines. Netsch, H. (Univ. Laval, PQ, Canada); 
Jean, Y. Ontario Ministry of Energy, Toronto (Canada). 1988. 
(CONF-880711-: Small hydro '88: international conference and 
trade show, Toronto, CA, July 4, 1988; MICROLOG—89-02657; CE- 
02581). In Small hydro ’88. An international conference and trade 
show. Proceedings, vol. 2. Available from Ontario Ministry of En- 
ergy Communications Servies Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

Small hydro electric turbines and stations are not simply scaled 
down versions of large sized plants. Whereas optimization parame- 
ters dictate the size and operating conditions of large sized turbines, 
these parameters generally cannot be applied to the development 
of small power units. Modern materials such as plastics have influ- 
enced turbine construction. Advances in electronic components and 
circuits have resulted in the development of highly sensitive turbine 
speed sensors, replacing the older flyball tachometers. The devel- 
opment of small hydraulic sets requires sound theoretical 
knowledge, and industrial development and testing experience. The 
authors present their experience with small power turbines, and in 
particular a 120 kW unit that has been operating successfully for 
several years at a remote off the grid site with a minimum of main- 
tenance. Extensive measurements have been carried out on the 
system and some results are presented. 10 refs., 12 figs. 


28249 (OME-1988, pp. 21) Optimizing turbine selection and 
plant performance by means of computer simulation of model 
turbine characteristics. Jermann, P.J. (DBS Escher Wyss, La- 
chine, PQ, Canada); Seguin, P. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro '88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-—02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

This paper outlines the B-spline approximation technique applied 
to numerical modelling of turbine model test results. The mathemati- 
cal description of turbine characteristics allows for fast and efficient 
application of computer-integrated turbine selection programs to op- 
timize plant energy production at the bid preparation stage. The 
paper presents the turbine selection process using the B-spline pro- 
gram system for the Port Dalhousie project, Canada’s first two Pit 
turbines (4 MW each) located in St. Catherines, Ontario. 4 refs., 8 
figs. 
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28250 (AC/ESRI-I-281) Energy crops. What little we know. 
Hayes, R.D. Agriculture Canada, Ottawa, ON (Canada). Engineer- 
ing and Statistical Research Inst. 1981. 14p. (CONF-8103200-: 3. 
bioenergy R and D seminar, Ottawa, CA, March 24, 1981; 
CE-02501). Available from CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

This paper was presented at the 3rd Bioenergy Research and 
Development Seminar in 1981 and provides an overview on the use 
of food crops for fuel alcohol production. The author identifies the 
need for various studies as well as some of the feedstock resource 
costs for such energy crops as high carbohydrate yielding crops, 
vegetable oils, whole plant oil or hydrocarbon crops, and high total 
biomass yielding crops. The paper concludes with a short discus- 
sion of the dilemma of food versus fuel in the use of these food 
crops for fuel. 





28251 (CONF-890236-2) C ialization of short- 
rotation intensive culture tree production in North America. 
Wright, L.L. Oak Ridge National Lab., TN (USA). 1989. 20p. DOE 
Contract ACO5-840R21400. From 13. annual conference on energy 
from biomass and wastes; New Orleans, LA, US; February 13, 
1989. Order Number DE89011576/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An estimated 7500 ha of short-rotation intensive culture (SRIC) 
plantations are now in full-scale production or in scale-up research 
trials in the United States (4600 ha) and Canada (2900 ha). Over 
7000 ha were established in 1978 after the initiation of both the US 
Department of Energy’s Short Rotation Woody Crops Program and 
the Ontario Ministry of Natural Resources’ Fast Growing Forest pro- 
gram. More than 80% of the increase in area can be attributed to 
the large SRIC plantations established in the Pacific Northwest by 
James River Corporation (formerly Crown Zellerbach) and in On- 
tario, Canada, by Domtar. Eighteen other locations in North America 
also have or are planning SRIC plantations of greater than 20 ha in 
size. A key to commercialization had been the establishment of an 
alliance between industry and research organizations (usually sup- 
ported by government programs). Such alliances have naturally 
formed where research organizations have developed genetic 
improvement and silviculture programs simultaneously. The US De- 
partment of Energy has recognized the importance of fostering such 
alliances in its technology transfer efforts. Additional efforts should 
be made to transfer SRIC technology to individual landowners. 


28252 (CONF-890236-3) Accelerating energy crop growth 
via genetic techniques. Layton, P.A.; Wright, L.L.; Doyle, T.W.; 
Ranney, J.W.; Cushman, J.H.; Turhollow, A.F.; Johnston, J.W. Oak 
Ridge National Lab., TN (USA). 1989. 32p. DOE Contract ACO5- 
840R21400. From 13. annual conference on energy from biomass 
and wastes; New Orleans, LA, US; February 13, 1989. Order Num- 
ber DE89011585/JAW. Available from NTIS, PC AO3/MF AO1 - 
OSTI; GPO Dep. 

Reduction of feedstock costs is necessary, and genetic tech- 
niques can be used to increase productivity, thereby lowering costs. 
Current regional average productivities in the SRWCP range from 7 
to 17 dry Mg ha~' year—' and the best average productivity found 
in the Pacific Northwest is 32.8 dry Mg ha-' year—' on hybrid 
poplar. Average regional productivities in screening trials of the 
HECP for lignocellulosic crops range from 3.6 to 21.4 dry Mg ha-" 
year—'. Average annua! rapeseed seed yields varied from 0.7 to 
4.21 Mg/ha depending on the planting site, with a maximum yield of 
5.53 Mg/ha. Breeding and biotechnology are or will be used to im- 
prove the yields of the energy crops. SRWCP productivity goals 
have been met and exceeded in small plots when genetically im- 
proved clones have been used. The SRWCP is currently performing 
genetic improvement research on five tree species and has inserted 
genes for herbicide tolerance into a hybrid poplar clone. The HECP 
plans to initiate genetic improvement of selected grass species in 
the near future. 28 refs., 4 figs., 7 tabs. 


28253 (CONF-8904192-1) Multispecies methods of testing 
for toxicity: Use of the Rhizobium-legume symbiosis in nitro- 
gen fixation and correlations between responses by algae and 
terrestrial piants. Garten, C.T. Jr. Oak Ridge National Lab., TN 
(USA). 1989. 33p. DOE Contract ACO05-840R21400. From 1. sym- 
posium on use of plants for toxicity and assessment; Atlanta, GA, 
US; April 19, 1989. Order Number DE89009110/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Responses of the Rhizobium-liegume symbiotic relationship to 
long-term (5- to 7-week) and short-term (2-week) exposures of cop- 
per sulfate, 2,4-dichlorophenoxyacetic acid, and streptomycin sulfate 
were examined in bush beans and clover. Toxic effects were evalu- 
ated by comparing plant biomass (yield), nodulation success, 
nitrogen fixation rate as indicated by acetylene reduction, and plant 
nitrogen content in controls and in plants exposed to various con- 
centrations of the chemicals. Plants with long-term continuous root 
exposure were affected more than plants with short-term exposure, 
as indicated by reductions in nitrogen fixation rates and plant 
growth. Although rates of acetylene reduction (nitrogen fixation) 
were depressed, plants biomass and the numbers of root nodules 
produced were simpler, less expensive indices of exposure. In a 
second test, the responses of algae (Selenastrum capricornutum 
and Chlorella vulgaris) and terrestrial plants (radishes, barley, bush 
beans, and soybeans) to 21 different herbicides were compared to 
evaluate the use of a short-term (96-h) algal growth inhibition test 
for identifying chemicals potentially toxic to terrestrial plants. 


28254 (DOE/ER/13261-5) Electrochemical and optical stud- 
ies of model photosynthetic systems: Progress report, 1 July 
1988-30 June 1989. Cotton, T.M. Nebraska Univ., Lincoln, NE 
(USA). Dept. of Chemistry. 20 Feb 1989. 10p. DOE Contract FG02- 
84ER13261. Order Number DE89012479/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

During the initial eight months of this funding period, we contin- 
ued studies of photosynthetic model systems with the study of 
spread monolayers, monolayers transferred to solid supports by the 
Langmuir-Blodgett technique, self-assembled monolayers, and vesi- 
cle systems. The principle instrumental methods of characterization 
remained electrochemical techniques and optical methods (reso- 
nance Raman, UV-VIS and surface enhanced resonance Raman 
scattering (SERS) spectroscopy). Specific compounds of interest 
comprised chlorophylls, porphyrins, synthetic redox-active species 
and protein/peptide systems. 


28255 (SAND-88-7039) Frequency-domain transient analy- 
sis of silicon solar cells. Haney, R.E.; Neugroschel, A.; Misiakos, 
K.; Lindholm, F.A. Floriada Univ., Gainesville, FL (USA). Dept. of 
Electrical Engineering. Mar 1989. 132p. DOE Contract AC04- 
76DP00789. Order Number DE89010555/JAW. Available from 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

A new technique, Frequency-Domain Transient Analysis (FDTA), 
has been proposed as a method for determining the transport 
parameters in a semiconducting material. It relies upon the perfor- 
mance of two separate experiments in order to characterize the 
particular device under test, one for uniformly absorbed light (hy 
~Eg) and one for strongly absorbed light (hy >> Eg). The time- 
domain responses of the two forms of excitation are measured and 
transferred to a computer where they are then Fourier transformed. 
In the frequency domain, the experimental spectra may be related 
to analytic expressions, which are a function of minority carrier diffu- 
sivity. By optimizing the agreement between experimental and 
analytic spectra, predictions of the parameter values are made. In 
this study, the FDTA technique is applied to the characterization of 
base transport parameters in silicon solar cells, primarily those with 
back-surface field configurations. Evidence is presented which im- 
plies that the common assumption of the equality of majority and 
minority carrier diffusivity in comparably doped samples may often 
be invalid. 13 refs., 11 figs., 5 tabs. 


28256 (SERV/PR-215-3445) Photovoltaic Advanced Re- 
search and Development Project, solar radiation research: 
Annual report, 1 October 1987-30 September 1988. Riordan, 
C.J.; Hulstrom, R.L.; Cannon, T.W.; Stoffel, T.L.; Myers, D.R. Solar 
Energy Research Inst., Golden, CO (USA). Feb 1989. 26p. DOE 
Contract AC02-83CH10093. Order Number DE89000884/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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This report summarizes work performed in FY 1988 by the Solar 
Energy Research Institute's Resource Assessment and Instrumenta- 
tion Branch, Solar Electric Research Division, under the Solar 
Radiation Research Task of the SERI Photovoltaic Advanced Re- 
search and Development Project. The objectives of this task are to 
implement improved solar radiation models and data bases and to 
develop specialized instrumentation and measurement techniques 
needed to help develop a technical understanding of the relation- 
ships between photovoltaic device performance and variations in 
outdoor solar radiation. 23 refs., 7 figs., 1 tab. 


28257 (SERI/TR-215-3437) Summary of studies that exam- 
ine the effects of spectral solar radiation variations on PV 
[photovoltaic] device design and performance. Riordan, C.J.; 
Hulstrom, R.L. Solar Energy Research Inst., Golden, CO (USA). 
Mar 1989. 58p. DOE Contract AC02-83CH10093. Order Number 
DE89000880/JAW. Available from NTIS, PC AQ4/MF A01 - OSTI; 
GPO Dep. 

The objective of this report is to summarize the published results 
of studies that examine the effects of variations in spectral solar ra- 
diation on the performance of photovoltaic (PV) cells and modules. 
In 1986, SERI’s Resource Assessment and Instrumentation Branch 
initiated a joint study with participants from industry, universities, 
and the government to examine the response of PV devices to 
changes in the spectral content of solar radiation. The purpose was 
to encourage an awareness of natural, outdoor variations in spectral 
solar radiation and the effect these variations have on the outdoor 
performance of PV devices. This report summarizes the results of 
studies published by the participants, as well as many others. This 
summary report contains an overview of the relationship between 
spectral solar radiation and PV device response, a discussion of the 
magnitude and importance of spectral effects, methods for analyz- 
ing spectral effects, and suggestions for future analyses. The 
appendix contains 24 summaries of articles or reports that discuss 
spectral effects. 


28258  Single-particle biomass pyrolysis. Chan, W.C.R. (Dept. 
of Chemical Engineering, Univ. of Washington, Seattle, WA (US)); 
Kelbon, M.; Krieger-Brockett, B. Industrial and Engineering Chem- 
istry Research (USA), 27(12): 2261-2275 (Dec 1988). 

Single, thermally thick particles of lodgepole pinewood were py- 
rolyzed under well-defined conditions of industrial importance. 
Particle thickness, heating level, moisture content, density, and 
grain axis relative to one-dimensional heating were varied using a 
Box-Behnken experimental design. Gross product fractions, as well 
as components therein, were measured and the batch yields were 
correlated with second-order polynomials. The empirical equations 
correlating the batch yields, together with their prediction uncertain- 
ties, are presented and are suitable for use in simulations of wood 
combustion and thermal conversion. Comparison of large particle 
pyrolysis product distributions to other studies of small-particle py- 
rolysis yields shows the trends with particle size to be consistent. 
Tar yield minima depend on both particle size and heating rate. Gas 
yield is dependent on both particle size and heating intensity. Be- 
cause some process controllables were found to alter product yields 
from large particles in a multiplicative way, rather than an additive 
way, suggestions for future experiments are made. 


28259 Evaluation of approximations in molecular exciton 
theory. 1. Applications to dimeric systems of interest in photo- 
synthesis. LaLonde, D.E. (Univ. of Kansas, Lawrence (USA)); 
Petke, J.D.; Maggiora, G.M. Journal of Physical Chemistry (USA), 
92(16): 4746-4752 (11 Aug 1988). 

Molecular exciton theory has been applied in an investigation of 
spectral shifts of the Qy band of bacteriochlorin and methyl bacte- 
riopheophorbide a dimers. Exciton matrix elements were evaluated 
by using both the point-dipole approximation and the Hall and Ship- 
man distributed point-charge approximations of monomeric electron 
densities obtained from floating Gaussian-based SCF-MO-C! wave 
functions. Spectral shifts computed at selected dimer geometries 
using the point-dipole model were not found to be satisfactory 
approximations of those obtained from the more rigorous point- 
charge-based calculations. Judging from the experimental spectra of 
a number of model chlorophyll dimers, the present calculations us- 
ing either point-charge model appear to account for approximately 
60-85% of the magnitude of spectral shifts. 


1407 Solar Thermal Power Systems 


28260 (SAND-—88-2455) Status of the direct absorption 
receiver panel research experiment: Salt flow and solar test re- 
quirements and plans. Tyner, C.E. Sandia National Labs., 
Albuquerque, NM (USA). Mar 1989. 63p. DOE Contract AC04- 
76DP00789. Order Number DE89010968/JAW. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The Panel Research Experiment (PRE) is the first large-scale so- 
lar test of the molten nitrate salt direct absorption receiver (DAR) 
concept. The purpose of the PRE is to demonstrate the engineering 
feasibility and practicality of the DAR. We will conduct the test at 
the Central Receiver Test Facility in Albuquerque in two phases: 
salt flow testing and solar testing. This is a working document to de- 
fine PRE test objectives and requirements, document the test 
hardware design, and define test plans. 13 refs., 12 figs., 1 tab. 


28261 Optimal design of solar energy systems with uncertain 
data. Leigh, R.W. (Architectural and Building Systems Div., Dept. of 
Applied Science, Brookhaven National Lab., Upton, NY (US)). Jour- 
nal of Solar Energy Engineering (USA), 111(1): 10-15 (Feb 1989). 

The technical and economic characteristics of optimized solar 
energy systems can be expressed in a concise mathematical ex- 
pression and this expression manipulated to show the dependence 
of total system cost on variables such as collector cost and effi- 
ciency, weather data, or the cost of the backup fuel. The lack of 
certain knowledge of future weather, fuel prices, and system perfor- 
mance implies that a system optimized, with respect to an assumed 
set of these data, may not be optimal with respect to the realities of 
the operation. This formulation demonstrates clearly how the life cy- 
cle costs of the system increase as a result of errors in estimating 
various system parameters; in most cases, the costs of errors are 
not large over their expected ranges. In particular, most solar en- 
ergy systems designed to satisfy a given load (that is, having a 
given nameplate capacity) should be optimized for the best weather 
they may encounter, and this design used wherever the systems 
are economically viable, as it is likely that the savings due to 
standardization will outweigh the relatively small costs of being im- 
perfectly optimized. 


28262 Evaluation of the optical performance of a prototype 
stretched-membrane mirror module for solar central receivers. 
Alpert, D.J. (Central-Receiver Technology Div., Organization 6226, 
Sandia National Labs., Albuquerque, NM (US)); Houser, R.M. Jour- 
nal of Solar Energy Engineering (USA), 111(1): 37-43 (Feb 1989). 

The United States Department of Energy's solar thermal program 
is testing an innovative concept for the heliostats used in a solar 
central-receiver power pliant: replacing the familiar glass mirrors 
with stretched-membrane reflectors. Because of their simplicity and 
lighter weight, heliostats using membrane reflectors have the poten- 
tial to cost significantly less than glass-mirror heliostats. To assess 
the optical performance of these new heliostats, a 50m? prototype 
mirror module, representative of a commercial scale design, was 
built and installed for testing at the Central Receiver Test Facility. 
The results of the testing program are presented, including the opti- 
cal performance of the stretched-membrane mirror, the performance 
of the mirror’s focus control system in windy conditions, the perfor- 
mance of the defocus system, and the durability of the reflective 
film. 


1408 Ocean Energy Systems 


28263 (DOE/CH/10093-44) Ocean Energy Program sum- 
mary: Volume 2: Research summaries, fiscal year 1988. Solar 
Energy Research Inst., Golden, CO (USA). Apr 1989. 42p. Spon- 
sored by DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE89000859/JAW. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The Ocean Energy Program Summary for Fiscal Year 1988 is a 
two-volume reference set describing the technological advances 
and future research and development (R and D) direction of the 
Ocean Energy Program. This volume consists mainly of a compila- 
tion of detailed descriptions of the various R and D activities 
performed by the national laboratories and their subcontractors from 
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industry, academia, and nonprofit research institutions. It also con- 
tains a bibliography of the various publications produced under the 
program in recent years. 


28264 Corrosion in slowly flowing ocean thermal energy 
conversion seawater. Larsen-Basse, J. (George W. Woodruff 
School of Mechanical Engineering, Georgia Institute of Technology, 
Atlanta, GA (US)); Park, Y-H. Materials Performance (USA), 28(2): 
46-51 (Feb 1989). 

A number of common alloys were tested in parallel exposure in 
slowly flowing Hawaiian surface seawater and cold deep seawater 
pumped from 590-m depth for periods of 1 to 10 months. The cold 
water had relatively low pH and oxygen contents and was much 
more aggressive than the warm surface water toward zinc, copper, 
lead, and galvanized steel, and much less aggressive toward 
carbon, low-alloy steel, and stainless steel. All samples, except alu- 
minum in cold water, showed corrosion rates that decreased rapidly 
with time during the early stage of exposure. For the warm water, 
the decrease was more rapid than reported from other sites, possi- 
bly because these locations were not similarly sheltered from 
waves, currents, and macrobiofouling. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 28979 

28265 (DOE/CE/15219-T4) Sun synchronous solar refriger- 
ation: Final report. Polar Products, Torrance, CA (USA). 
[1989]. 43p. DOE Contract FG01-85CE15219. Order Number 
DE89011375/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The primary goal of this project was to prototype a complete Sun 
Synchronous Solar Powered Refrigerator. The key element to the 
technology is the development of the hermetic motor compressor 
assembly. The prototype was to be developed to either the stage 
where Polar Products could receive additional venture capital or to 
the point whereby Polar could use their own capital to manufacture 
the systems. Our goal was to construct a prototype which would be 
the next step to a proven and market ready product. To demonstrate 
the technology under laboratory conditions was a very minimal goal. 


28266 (DOE/CH/10093-48) Solar buildings program sum- 
mary: Volume 2: Research summaries, fiscal year 1988. Solar 
Energy Research Inst., Golden, CO (USA). Apr 1989. 52p. Spon- 
sored by DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE89000863/JAW. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The US Department of Energy's (DOE) Solar Buildings Technol- 
ogy Program was initiated in 1975 to provide focus, direction, and 
funding for the development of solar technologies for buildings as 
an energy option for the United States. The program’s progress has 
been impressive: active solar water and passive space heating sys- 
tems are now widely available and have operated reliably throughout 
the United States. The efficiency of flat-plate collectors has in- 
creased 35%, and the incidence of system problems has decreased 
markedly. Whereas design tools for passive solar homes were once 
unavailable. DOE-sponsored research has led to the development 
of widely accepted guidelines, suitable for designing passive solar 
homes for any region of the country. Under DOE sponsorship, re- 
searchers have developed new window glazing materials such as 
low-emissivity films that significantly reduce heat loss over standard 
windows. Proven strategies also have been developed for using 
daylight to provide 50% of the lighting needs for small nonresiden- 
tial buildings, substantially reducing electricity and cooling 
requirements. The Solar Buildings Technology Program Summary, 
Fiscal Year 1988 is a two-volume reference set describing the tech- 
nological advances and future research and development (R and D) 
directions of the Solar Buildings Technology Program for the Fiscal 
Year 1988 (October 1, 1987 through September 30, 1988). 


28267 (DOE/SF/16306-14) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems. Karaki, S. Colorado State Univ., 
Fort Collins, CO (USA). Solar Energy Applications Lab. May 1989. 
19p. Sponsored by DOE Conservation & Renewable Energy. DOE 


Contract FG0O3-86SF16306. Order Number DE89011831/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objective is to develop and test various integrated solar heat- 
ing, cooling and domestic hot water systems, and to evaluate their 
performance. Systems composed of new, as well as previously 
tested, components are carefully integrated so that effects of new 
components on system performance can be clearly delineated. The 
program for 1989-90 is separated into seven tasks. There are asks 
for each of the three solar houses, a project to build and test sev- 
eral generic solar water heaters, a task involving development of an 
improved evacuated tube collector, a management task, and a task 
under which an international workshop will test IEA Task V| models. 
The objectives and progress in each task are described in this re- 
port. 


28268 (PB—89-155923/XAB) Solar energy utilization through 
building design: a study in the experimental building minilab. 
Saloe, S. Lund Univ. (Sweden). 1988. 278p. (D-23:1988). Available 
from NTIS, PC EE13/MF A01. 

Many of the ideas for solar-energy utilization in buildings come 
from the U.S. which is situated between the latitudes 25 and 48 
deg. Sweden, however, lies between 55 and 69 deg and has there- 
fore set its own demands for its buildings, demands which are 
shaped by climate, northerly position and building traditions. There 
is a very great number of design tools and computer-simulation pro- 
grams which an architect can use. The object of the research 
project was to carry out accurate and systematic measurements 
and, on the basis of these, to study different methods whereby the 
quantity of bought energy can be reduced by the design of the 
building. It is the methods which utilize solar energy by different 
room designs which are studied in this part. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 28261 


28269 Support and maneuvering apparatus for solar energy 
receivers. Murphy, L.M. To Dept. of Energy. USA Patent Applica- 
tion 7-225,444. 28 Jul 1988. 18p. DOE Contract AC02-83CH10093. 
Order Number DE89011466/JAW. Available from NTIS, PC A03/MF 
AO1 - OSTI; GPO Dep. 

A support and maneuvering apparatus is disclosed for a solar en- 
ergy receiving device adapted for receiving and concentrating solar 
energy and having a central axis extending through the center 
thereof. The apparatus includes a frame for mounting the perimeter 
of said solar energy receiving device. A support member extends 
along the central axis of the receiving device and has a base end 
passing through the center of the receiving device and an outer 
distal end adapted for carrying a solar energy receiving and conver- 
sion mechanism. A variable tension mechanism interconnects the 
support member with the frame to provide stiffening for the support 
member and the frame and to assist in the alignment of the frame 
to optimize the optical efficiency of the solar energy receiving de- 
vice. A rotatable base is provided, and connecting members extend 
from the base for pivotable attachment to the frame at spaced posi- 
tions therealong. Finally, an elevation assembly is connected to the 
receiving device for selectively pivoting the receiving about an axis 
defined between the attachment positions of the connecting mem- 
bers on the frame. 4 figs. 


28270 Approaching the irradiance of the sun through non- 
imaging optics. Gleckman, P. (Department of Physics, University 
of Chicago); O’Gallagher, J.; Winston, R. Optics News (USA), 
15(5): 33-36 (May 1989). 

Through the use of nonimaging techniques, a solar concentrator 
is designed that increases the solar flux density achievable. (AIP) 


1420 Heat Storage 
Refer also to citation(s) 28266 
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28271 (STEV-GT-89-1) Build-up of competency GEO, LTH. 
Alm, P.G. Statens Energiverk, Stockholm (Sweden); Lund Univ. 
(Sweden). Dept. of Engineering Geology. Jan 1989. 30p. 
(In Swedish). (LUTVDG-TVTG—3021-1-26-1989). Order Number 
DE89766929/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Investigations have been performed at two regions, namely at the 
geothermal field of Lund and at the potential geothermal area east 
of Ystad. The geothermal fields of Lund contribute with 40% of en- 
ergy to the district heating system of the city of Lund. (G.B.). 


1501 Resource Status and Assessment 


28272 (AD-A-203824/8/XAB) Reconnaissance study of Coso 
Volcanic Field, California, and Pickel Meadow, California. Sum- 
mary report, May-December 1986. Ridley, W.I.; King, T.V.; 
Kilburn, J. Geological Survey, Denver, CO (USA). Sep 1988. 74p. 
Available from NTIS, PC A04/MF A01. 

The Coso Volcanic Field, California, and the Caldera at Bridge- 
port, California, of which Pickel Meadow is a part, have great 
potential for geothermal energy and associated byproduct metals 
development. 


28273 (EGG-M-89097) The development of the geopres- 
sured resource: A status report. Taylor, K.J. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). 1989. 4p. DOE Contract AC07- 
761D01570. (CONF-890352-6: US Department of Energy research 
and development for the geothermal marketplace: 7th geothermal 
program review, San Francisco, CA, US, March 21, 1989). Order 
Number DE89011138/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

As a response to the America’s need for alternate energy 
sources, the United States Department of Energy has a Geothermal 
Program. Within this program is a category to study Geopressured 
Energy. Today many activities are taking place under the Geopres- 
sured Program. These activities for the most part fall under one of 
the following categories: Well Operations, Geoscience & Engineer- 
ing Support and Energy Conversion. To date this program has had 
many successes. However, there is still more information needed 
concerning the Geopressured Resource. It is thought that continued 
research will give the developer a better understanding of the 
Geopressured resource and in turn increase the likelihood of its de- 
velopment. 3 refs. 


28274 (EGG-M-89102) An organized effort to develop the 
hydrothermal energy resource. Taylor, K.J. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). 1989. 7p. DOE Contract ACO7-761D01570. 
(CONF-890352-7: US Department of Energy research and devel- 
opment for the geothermal marketplace: 7th geothermal program 
review, San Francisco, CA, US, March 21, 1989). Order Number 
DE89011139/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

As a response to America’s need for alternate energy sources, 
the US Department of Energy has a Geothermal Program. Within 
this program is a Hydrothermal category. Currently, a wide range of 
tasks are being addressed as part of the Hydrothermal Program. 
The tasks include Industrialization, Reservoir Technology, Hard 
Rock Penetration and Conversion Technology. It is thought that suc- 
cesses already made in this program combined with upcoming 
successes will increase the likelihood of geothermal energy becom- 
ing a contributor to our nation’s future energy needs. 4 refs. 


1503 Geothermal Exploration and Exploration Tech- 
nology 


Refer also to citation(s) 30234 


1509 Geothermal Engineering 
Refer also to citation(s) 30234 


28275 (BNL-42511) Materials advances to enhance devel- 
opment of geothermal power. Kukacka, L.E. Brookhaven National 


Lab., Upton, NY (USA). Mar 1989. 11p. Sponsored by DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-890352-9: US 
Department of Energy research and development for the geother- 
mal marketplace: 7th geothermal program review, San Francisco, 
CA, US, 21-23 Mar 1989). Order Number DE8S011876/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In order to assure the continued development of geothermal re- 
sources, many advances in materials technology are required so 
that high costs resulting from the severe environments encountered 
during drilling, well completion and energy extraction can be re- 
duced. These needs will become more acute as higher temperature 
and chemically aggressive fluids are encountered. High priority 
needs are for lost circulation control and lightweight well completion 
materials, and tools such as drill pipe protectors, rotating head 
seals, blow-out preventers, and downhole drill motors. The lack of 
suitable hydrolytically stable chemical systems that can bond previ- 
ously developed elastomers to metal reinforcement is a critical but 
as yet unaddressed impediment to the development of these tools. 
In addition, the availability of low cost corrosion and scale-resistant 
tubular lining materials would greatly enhance transport and energy 
extraction processes utilizing hypersaline brines. Work to address 
these materials needs is underway at Brookhaven National Labora- 
tory (BNL), and recent accomplishments are summarized in the 
paper. 15 refs. 


28276 (SAND-88-3026) Safety and emergency prepared- 
ness considerations for geotechnical field operations. Wemple, 
R.P. Sandia National Labs., Albuquerque, NM (USA). Apr 1989. 9p. 
Sponsored by DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE89011348/JAW. Available from 
NTIS, PC A04/MF AO1 - OSTI; GPO Dep. 

The GEO Energy Technology Department at Sandia National 
Laboratories is involved in several remote-site drilling and/or experi- 
mental operations each year. In 1987, the Geothermal Research 
Division of the Department developed a general set of Safe Operat- 
ing Procedures (SOPs) that could be applied to a variety of 
projects. This general set is supplemented by site-specific SOPs as 
needed. Effective field operations require: integration of safety and 
emergency preparedness planning with overall project planning, 
training of field personnel and inventorying of local emergency sup- 
port resources, and, developing a clear line of responsibility and 
authority to enforce the safety requirements. Copies of SOPs used 
in recent operations are included as examples of working docu- 
ments for the reader. 


1520 Geothermal Data and Theory 


Refer also to citation(s) 30234 
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1607 Tidal Power Plants 
Refer also to citation(s) 28547 


17 WIND ENERGY 


1701 Availability (climatology) 


28277 (SERIVSTR-217-3404) Free-flow variability on the 
Jess and Souza Ranches, Altamont Pass. Nierenberg, R. Alta- 
mont Energy Corp., San Rafael, CA (USA). Mar 1989. 145p. DOE 
Contract AC02-83CH10093;FC02-86CH10253. Order Number 
DE89000889/JAW. Available from NTIS, PC AO7/MF A01 - OSTI; 
GPO Dep. 

This report is one of a series of such documents that present the 
findings of field tests conducted under the Department of Energy's 
(DOE) Cooperative Field Test Program with the US wind industry. 
The report provides the results of a study to collect data at two 
windfarms. The two wind turbine arrays, located in the Altamont 
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Pass east of San Francisco, were instrumented with anemometers 
and a central monitoring computer. To obtain a high spatial density 
of wind-speed measurements, every other turbine in both arrays 
was instrumented. Wind-speed data were collected over a period of 
four days during the summer high-wind season with all turbines 
shut down. The resultant data set was analyzed to determine the 
spatial variability of the wind resource in the two arrays. Because 
no turbine wakes were present, variation in the flow was caused by 
the interaction of the flow with the terrain and was not a function of 
turbine wake interaction. The free-flow data sets can be used by 
other researchers to refine numerical free-flow computer models. 
The data sets will be used to fine tune and validate these computer 
models. In addition, the free-flow data will be compared to results of 
a wake energy deficit study also under way on these turbine arrays. 
56 figs., 14 tabs. 


1703 Regulations 
Refer also to citation(s) 28278 


1704 Economics 


28278 (EPRI-GS—6245-Vol.2) Experiences with commercial 
wind turbine design: Volume 2, Appendixes: Final report. 
Conover, K.; Young, J. Electric Power Research Inst., Palo Alto, CA 
(USA); Lynette (R.) and Associates, Inc., Redmond, WA (USA). Apr 
1989. 96p. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

The objectives of this project were to document the problems en- 
countered in the commercial wind power industry, identify the 
lessons learned, and define areas where additional activities would 
accelerate the maturation of the industry. The study was based on 
both quantitative and qualitative assessments of industry experience 
from 1981 through 1987. Data were collected on wind turbine 
availability, maintenance history, and production. The data were an- 
alyzed to identify the experience (e.g., failure and maintenance 
event frequency) and determine trends and patterns. Interviews 
were conducted with key wind power industry personnel to supple- 
ment the data base and verify conclusions. The study covers 4500 
wind turbines of various designs and types including upwind and 
downwind, horizontal and vertical axis, and US and foreign manu- 
facture. The information is presented by wind turbine subsystems, 
including the rotor, drive train, yaw assembly, tower,and electrical. 
In addition, experience with wind power station design and con- 
struction, operation and maintenance, and wind power economics is 
reported. Lessons learned are described along with conclusions and 
recommendations. 


1706 Wind Energy Engineering 
Refer also to citation(s) 28277, 28278 


28279 (TUD-M-IW-89029M) Calculation of the annual en- 
ergy production of a wind turbine. Budianta, W.A.; Weijters, H.C. 
Technische Univ. Delft (Netherlands). Jan 1989. 57p. Available from 
Institute of Windenergy TUD, Kluyverweg 1, 2629 HS Delft, Nether- 
lands. 

A short description of the computer program YEARPROD to cal- 
culate the annual energy production of a wind turbine is given. To 
obtain the annual energy production the program YEARPROD di- 
vides the range of wind speeds into wind classes. The power output 
of the wind turbine at each wind class is then multiplied by the du- 
ration of that wind class per annum. The sum then yields the annual 
production of the wind turbine. The power velocity values are ob- 
tained by calculation or by measurements (in the later case values 
of an approximated curve have to be fed into the computer). The 
calculations of the input data are done with the PROPSI program. 
The PROPSI program is a small modification of the PROPcode pro- 
gram; in the PROPSI program the data are in SI units. PROPSI 
calculates for a given rotor geometry the performance of a wind tur- 
bine. For the distribution of the wind speeds the Weibull method is 
used or if preferred a direct input of the distribution is possible on 
the keyboard. It is possible to restrict the operating range of the tur- 
bine and to prescribe the maximum rated power of the generator. 


The programs YEARPROD and PROPSI are coded in FORTRAN 
77 (ANSI Standard X3.9-1978) and are running on MS/PC-DOS 
personal computers. 1 fig., 4 refs., 6 apps. 
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28280 (DOE/ET/10815-125) Magnetohydrodynamics coal- 
fired flow facility: Quarterly technical progress report, 
April-June 1988. Tennessee Univ., Tullahoma, TN (USA). Space 
Inst. May 1989. 26p. DOE Contract ACO2-79ET10815. Order Num- 
ber DE89012478/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

In this progress report, UTSI reports on progress in developing 
bottoming cycle components and technology for the Combined Cy- 
cle MHD-Steam Power Plant. A test of approximately 185 hours on 
coal was completed. The performance of flow train components dur- 
ing the test is documented. Primary emphasis is on results of 
testing radiant and convective heat transfer surface encompassing 
materials, fouling and heat transfer performance. Comparative per- 
formance between a baghouse and ESP in particulate control is 
reported. The results of application of advanced diagnostics by both 
Mississippi State University and UTSI to the test are summarized. 
The status of the environmental monitoring program is reported, in- 
cluding process gas analysis, water quality, terrestrial ecology and 
ambient air monitoring. Facility operations and maintenance activi- 
ties are discussed. An analysis of nitrogen oxide decomposition in 
the radiant furnace by chemical kinetic calculations along computed 
stream lines is appended. 6 figs., 1 tab. 


28281 (EPRI-CU-6267) The third annual EPRI-CRIEPI! con- 
ference: Proceedings. Hanser, P.; Suzuki, M. (eds.). Electric 
Power Research Inst., Palo Alto, CA (USA); Central Research Inst. 
of Electric Power Industry, Tokyo (Japan). Apr 1989. 136p. (CONF- 
8710461—: 3. annual EPRI-CRIEPI! conference, Palo Alto, CA, US, 
October 1, 1987). Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

These conference proceedings contain eight papers presented at 
The Third Annual CRIEPI-EPRI Conference co-sponsored by the 
US, Electric Power Research Institute, and the Japanese, Central 
Research Institute of the Electric Power Industry. This annual event 
is held in an ongoing effort to share common ideas and concerns of 
the electric utility industry of both nations. This conference took 
place on October 1 and 2, 1987 in Palo Alto and the major topics 
covered were: demand-side management issues, changes in the 
electricity marketplace, attitudinal market research, integrated value- 
based planning, and utility expert systems. 


28282 (EPRI-GS—6233) Proceedings: Weld repair of high- 
and intermediate-pressure turbine rotors for life extension. By- 
ron, J. (ed.). Electric Power Research Inst., Palo Alto, CA (USA). 
Apr 1989. 223p. (CONF-8712139—: Conference on weld repair of 
high- and intermediate-pressure turbine rotors for life extension, 
Palo Alto, CA, US, December 1, 1987). Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

A workshop on the Weld Repair of High- and Intermediate- 
Pressure Turbine Rotors for Life Extension was conducted on 
December 1-2, 1987 at Hyatt Rickeys Hotel in Palo Alto, California. 
The workshop was sponsored by the Electric Power Research Insti- 
tute (EPRI). Approximately 75 individuals participated in the 
workshop including domestic and foreign utilities, equipment ven- 
dors, contractors, and consultants. The objectives of the workshop 
were to provide utilities with an opportunity to exchange case histo- 
ries, to allow manufacturers and consultants the opportunity to 
present new technologies, and to identify needed research on weld 
repair issues. To meet these objectives, papers were provided on 
the following topics: utility experience, weld repair techniques, ma- 
terials testing, and overview - survey of the state-of-the-art. Each 
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topic was discussed in a separate workshop session. The papers 
were followed by an extensive discussion period that produced sig- 
nificant interaction between the participants. All papers presented at 
the workshop are included in these proceedings and each section 
of the proceedings is followed by an edited transcription of the dis- 
cussion period. 35 refs., 33 figs., 17 tabs. 


28283 (EPRI-GS-6338) Improved temperature sensors for 
large generators: Final report. Twerdochlib, M.; Emery, F.T.; 
Brandt, G.B. Electric Power Research Inst., Palo Alto, CA (USA); 
Westinghouse Electric Corp., Orlando, FL (USA). Energy Service 
Systems Div. Apr 1989. 143p. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

The continuous monitoring of temperature along the stator wind- 
ings will provide a valuable tool in the improvement of large turbine 
generator availability. The first part of this program is the evaluation 
of existing temperature sensor technology that can potentially 
provide this type of monitoring function. The second part is a deter- 
mination of the physics of the hot spot and the selection of a 
temperature sensing technology consistent with the electrical, me- 
chanical and thermal properties of the winding. The third aspect is 
the evaluation of an application of the selected temperature monitor- 
ing technique to a test winding. The technologies reviewed include 
fiber optics, flow and acoustics. The study of the physics of the 
winding include stator winding temperature distribution, mechanical, 
thermal and manufacturing requirements, winding test requirements; 
and monitor performance requirements. The application of Black- 
body Fiber Optic technology, which was determined to best meet 
application Requirements, is reviewed in detail. 55 figs., 10 tabs. 


28284 (EPRI-GS—6355) Converter-optimized induction mo- 
tors: Feasibility study: Final report. Lipo, T.A. Electric Power 
Research Inst., Palo Alto, CA (USA); Wisconsin Univ., Madison, WI 
(USA). Dept. of Electrical and Computer Engineering. c Apr 1989. 
97p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
The performance of multiphase concentrated winding induction 
machines specifically designed for operation with static power con- 
verters is described. The winding distributions are intentionally 
rectangular to better accommodate the rectangular wave forms of 
solid state inverters. Fourier analysis has been used for investiga- 
tion of the effects of different air-gap field spatial distributions and 
time harmonics in the supply. Equations which define the transient 
as well as steady state behavior including the computation of all 
machine inductances have been derived. Calculation of terminal 
voltages and electromagnetic torque have also been modified to 
account for non sinusoidal air gap flux distributions. Finally the ap- 
proach to analysis of such machines is implemented by means of a 
digital computer simulation. Computed results indicate that when op- 
erating in conjunction with a converter supply, a specially wound five 
phase machine is theoretically capable of a 10% improvement in 
torque per rms ampere assuming the same peak air-gap flux density 
level in the air gap of the machine as in a conventionally designed 
induction motor of the same rating. 26 refs., 64 figs., 13 tabs. 


28285 (IVO-A-06/88) Expert system for fault diagnostics of 
rotating machines. Korteniemi, A. Imatran Voima Oy, Helsinki 
(Finland). Dec 1988. 64p. (in Finnish). Order Number 
DE89766980/JAW. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

In this report the fault diagnostics based on vibration caused by a 
turbogenerator rotating with constant speed was modelled and an 
off-line expert system prototype was carried out in a research envi- 
ronment. This work acquaints the reader with the fundamental 
principles of the diagnostics of rotating machines and with the 
essential concepts relating to the expert system. Especially the de- 
velopment process of the expert system as well as the surface and 
deep knowledge in the architecture of an expert system are pre- 
sented. The study surveys different kinds of techniques to reason 
with inexact or uncertain information, because the expressing of 
them was one of the main concerns when building the prototype 
system. The software development invironment is also described. In 
the modelled prototype, the knowledge is presented by dividing it 
into several levels according to the role it has in the reasoning pro- 
cess. The domain theories are described by a structural and a 
behavioural model of the machine to be diagnosted. The diagnosis 





strategy is modelled by dividing it into several separate strategies. 
Finally, the prototype is validated by letting it solve three randomly 
selected problems with known results. 


28286 Monitoring load control at the feeder level using high 
speed monitoring equipment. Reed, J.H.; Nelson, W.R.; 
Wetherington, G.R.; Broadaway, E.R. 9p. IEEE Service Center, Pis- 
cataway, NJ (1988). (CONF-880102-: IEEE Power Engineering 
Society winter meeting, New York, NY, US, January 31, 1988). 

Technical Paper 88 WMO95-2. 

Traditional techniques for monitoring load contro! often have 
proven ineffective or costly. This paper describes the use of a high 
speed data acquisition system (50 samples a second) to monitor 
load control. The system has proven extremely effective in evaluat- 
ing the impact of load control. A methodology for detecting 
appliance starts within the high speed data is described and given a 
preliminary test. This high speed monitoring technology gives 
promise of being relatively inexpensive, of being highly reliable, and 
of providing real time information which can be used by power sys- 
tem operators to make decisions about load control actions. 


28287 Impact of automation on the reliability of the Athens 
Utilities Board’s distribution system. Monteen, L.D.; Lawler, J.S.; 
Lai, J.S.; Patton, J.B. 9p. IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880102-: IEEE Power Engineering Society winter 
meeting, New York, NY, US, January 31, 1988). 

Technical Paper 88 WM087-9. 

In this paper the authors discuss the reliability effects of distribu- 
tion automation on the Athens Utilities Board (AUB) in Athens, 
Tennessee. This investigation is part of the Athens Automation and 
Control Experiment sponsored by the U. S. Department of Energy, 
Office of Energy Storage and Distribution, Electric Energy Systems 
Program. In this experiment, distribution feeder equipment on 
twelve feeders connected to three substations is being remotely 
controlled from a central dispatch center. A supervisory control and 
data acquisition system provides substation and feeder monitoring 
and remote control of feeder circuit breakers, power reclosers, and 
load break switches. An analytical study is presented to show the 
improvement in conventional distribution system reliability indices 
that are achieved at AUB as a function of the penetration of au- 
tomation equipment. The value of automation predicted by the study 
is highly sensitive to the historical outage data used in the analysis 
and to the economic worth of reliability assigned by the utility. 
These sensitivities are well known and account, at least in part, for 
the reluctance of some upper utility managers to invest in automa- 
tion systems. Operating experience with the AUB automation 
system has shown that there are significant intangible reliability 
benefits and tangible cost savings associated with automation that 
are outside the scope of conventional distribution reliability indices. 
Eight case studies are described, from actual AUB operations, 
where the automation system resulted in significant cost savings 
and reliability benefits that are not captured by conventional reliabil- 
ity indices. Other utilities should expect similar benefits, which will 
be difficult to quantify analytically but, which add to the value of and 
justification for distribution automation. 


28288 Measuring and analyzing the impact of voltage and 
capacitor control with high speed data acquisition. Rizy, D.T.; 
Lawler, J.S.; Patton, J.B.; Nelson, W.R. 10p. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880102-: IEEE Power Engineering 
Society winter meeting, New York, NY, US, January 31, 1988). 

Technical Paper 88 WMO098-6. 

In this paper experimental results of the effects of capacitor 
switching on feeder operating variables as measured in the substa- 
tion by a high speed data acquisition system are presented. 
Consistent with the modelling of feeder loads as constant power, 
the switching in of a capacitor bank to improve power factor results 
in decreased reactive power injection and increased phase 
voltages. However, contrary to constant power load modelling, a re- 
duction in real power injection reflecting reduced line losses is not 
observable at the substation. In fact, the measured real power injec- 
tion increases. Similarly, the switching out of a capacitor bank 
results in increased reactive power, decreased phase voltages and 
decreased real power. 
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28289 Instrumentation system used to determine the effects 
of steep front short duration impulses on electric power sys- 
tem insulation. Shaw, J.H. (McGraw-Edison Power Systems, 
Cooper Industries, Inc., Franksville, WI (US)). /EEE Transactions on 
Power Delivery (USA), 4(2): 938-941 (Apr 1989). 

This paper describes an instrumentation system used to acquire 
data on the effects of steep front short duration impulses on electric 
power system insulations and equipment. The instrumentation ar- 
rangement, shielding and performance experiences are applicable 
to researchers who need to meter high voltage, high frequency tran- 
sients. This research work is sponsored in part by the Office of 
Energy Storage and Distribution of the Department of Energy 
(DOE 


28290 Rotating bubble membrane radiator. Webb, B.J.; 
Coomes, E.P. To Dept. of Energy, Washington, DC. USA Patent 
4,789,517. 6 Dec 1988. Filed date 15 Jun 1987. G21C 15/18. vp. 
Available from Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

This patent describes a heat radiator useful for expelling waste 
heat from a power generating system aboard a space vehicle. Liq- 
uid to be cooled is passed to the interior of a rotating bubble 
membrane radiator, where it is sprayed into the interior of the bub- 
ble. Liquid impacting upon the interior surface of the bubble is 
cooled and the heat radiated from the outer surface of the mem- 
brane. Cooled liquid is collected by the action of centrifical force 
about the equator of the rotating membrane and returned to the 
power system. Details regarding a complete space power system 
employing the radiator are given. 


2002 Environmental Control Technology 
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28291 (DOE/PC/88890-T1) Proof of concept testing of an 
integrated dry injection system for SO,/NO, control: Quarterly 
progress report, January—March 1989. Helfritch, D.J.; Beittel, R.; 
Bortz, S.J. Cottrell Environmental Systems, Inc., Bound Brook, NJ 
(USA). 1989. 61p. DOE Contract AC22-88PC88890. Order Number 
DE89010914/JAW. Available from NTIS, PC A04 - OSTI. 

The team of Cottrell Environment Sciences, KVB and Riley 
Stoker will conduct a proof a concept demonstration of an Inte- 
grated Dry Injection Process. The process consists of combustion 
modification using low NO, burners to reduce NO, (i.e., NO + NOz) 
emissions, dry injection of hydrated lime at economizer tempera- 
tures for primary capture of SO2, and addition of a commercial 
grade sodium bicarbonate at the air heater exit for additional SO2 
and NOx removal. This concept is illustrated. The process offers the 
potential for simultaneously achieving 90+% SO, removal, and 
75+% NO, removal from a high sulfur flue gas, and is well suited 
for new or retrofit applications since it can be incorporated within 
the existing economizer and downstream duct. Capital costs are 
kept to a minimum since no large system components such as cat- 
alytic beds, spray dryers or scrubbers are required. The proof of 
concept demonstration will be conducted in the large combustor at 
the Riley Stoker research facility in Worcester, MA. 8 figs., 1 tab. 


28292 (EPRI-GS—6307-Vol.1) Proceedings: First combined 
flue gas desulfurization and dry SO, control symposium. Em- 
mel, B.B. (comp.). Electric Power Research Inst., Palo Alto, CA 
(USA); Radian Corp., Research Triangle Park, NC (USA). Apr 1989. 
931p. (CONF-881028—Vol.1: 1. combined flue gas desulfurization 
and dry SO2 control symposium, St. Louis, MO, US, October 25, 
1988). Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

The First Combined FGD and Dry SO2 Control Symposium was 
held in St. Louis, Missouri, October 25-28, 1988. This Symposium, 
jointly sponsored by EPRI and EPA, had as its objective the ex- 
change of technical and regulatory information on sulfur oxide 
control technology, including wet and dry scrubbers, emerging pro- 
cesses, and international developments in clean coal/acid rain 
technologies. Specific topics covered during the Symposium in- 
cluded: retrofit economics, spray dryer technology, furnace sorbent 
injection topics (demonstration results, byproduct utilization, en- 
hancements), wet FGD operation, municipal solid waste facilities, 


and post-combustion dry technologies. Also included were concur- 
rent sessions on special topics of interest, including dry FGD, new 
technologies, and FGD improvement. The Symposium Proceedings, 
published in two volumes, include 86 papers and 4 unpresented pa- 
pers. Individual projects are processed separately for the data 
bases. 


28293 (EPRI-GS—6307-Vol.2) Proceedings: First combined 
flue gas desulfurization and dry SO, control symposium. Em- 
mel, B.B. Electric Power Research Inst., Palo Alto, CA (USA); 
Radian Corp., Research Triangle Park, NC (USA). Apr 1989. 660p. 
(CONF-881028—Vol.2: 1. combined flue gas desulfurization and dry 
SO, control symposium, St. Louis, MO, US, October 25, 1988). 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The First Combined FGD and Dry SO2 Control Symposium was 
held in St. Louis, Missouri, Octoper 25-28, 1988. The Symposium, 
jointly sponsored by EPRI ad EPA, has as its objective the ex- 
change of technical and regulatory information on sulfur oxide 
control technology, including wet and dry scrubbers, emerging pro- 
cesses, and international developments in clean coal/acid rain 
technologies. Specific topics covered during the Symposium in- 
cluded: retrofit economics, spray dryer technology, furnace sorbent 
injection topics (demonstration results, byproduct utilization, en- 
hancements), wet FGD operation, municipal solid waste facilities, 
and post-combination dry technologies. Also included were concur- 
rent sessions on special topics of interest, including dry FGD, new 
technologies, and FGD improvement. The Symposium Proceedings, 
published in two volumes, include 86 papers and 4 unpresented pa- 
pers. Individual projects are processed separately for the data 
bases. 


28294 (IVO-B-02/89) Flue gas site temperature measure- 
ment in power plant boilers. Lepikko, J. Imatran Voima Oy, 
Helsinki (Finland). Feb 1989. 70p. (in Finnish). Order Number 
DE89766979/JAW. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

This report presents performance and applicability of the different 
flue gas temperature measuring methods used in power plant boil- 
ers for high temperature measurements. The literature study (1987) 
has been supplemented with researches made both by IVO and by 
IFRF (internaional Flame Research Foundation). The use of ther- 
moelements based on thermal electric phenomena will concentrate 
on traditional measurements in the second pass of the boiler as 
well as on the special applications. The newest solution for material 
temperature measurements of the platens is to change some of the 
tubes with so-called composition tubes. These coaxially drawn 
tubes are equipped with axially located microthermoelements. An- 
other special application of thermoelements is a suction pyrometer. 
The suction pyrometer normally used for research purposes, can 
measure flue gas temperatures in the furnaces up to 1800 deg C. 
Often the use of optical measurement devices has been limited by 
the uncertainty of the measurement reliability and object of the 
measurement. On the basis of the reserches and operation experi- 
ences optical measuring devices can be applied rather well for 
temperature level measurements in power plant boilers. The benefit 
of the acoustic measurement compared to the traditional methods is 
the possibility to continuously measure, for example, furnace exit 
temperature profile. In the final part of the report there has been 
presented some evaluations of the temperature measuring methods 
probably be applied in the power plant furnaces in the near future. 
Besides acoustic measurements other techniques might be both 
scanning 2-colour laser and methods based on 2-colour pyrometry 
and on graphic techniques. 


28295  Contactor/filter improvements. Stelman, D. To Dept. of 
Energy. USA Patent 7-213,798. 30 Jun 1988. 25p. Sponsored by 
DOE Fossil Energy. DOE Contract AC22-83PC60262. Order Num- 
ber DE89011804/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A contactor/filter arrangement for removing particulate contami- 
nants from a gaseous stream is described. The filter includes a 
housing having a substantially vertically oriented granular material 
retention member with upstream and downstream faces, a substan- 
tially vertically oriented microporous gas filter element, wherein the 
retention member and the filter element are spaced apart to provide 
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a zone for the passage of granular material therethrough. A 
gaseous stream containing particulate contaminants passes through 
the gas inlet means as well as through the upstream face of the 
granular material retention member, passing through the retention 
member, the body of granular material, the microporous gas filter 
element, exiting out of the gas outlet means. A cover screen iso- 
lates the filter element from contact with the moving granular bed. 
In one embodiment, the granular material is comprised of porous 
alumina impregnated with CuO, with the cover screen cleaned by 
the action of the moving granular material as well as by backflow 
pressure pulses. 6 figs. 


28296 (PB—89-151468/XAB) Advanced Utility Simulation 
Model description of the national loop (Version 3.0). Final 
report, July 1985-September 1987. Capone, R.L.; Jones, L.G. Sci- 
ence Applications International Corp., McLean, VA (USA). Dec 
1988. 83p. Available from NTIS, PC AO5/MF A01. 

See also PB—89-101208. 

This report describes the national loop of the Advanced Utility 
Simulation Model (AUSM), simulating strategic planning in the 
electric-utility industry. Acting as a preprocessor to the second com- 
ponent of AUSM (the state model), the national loop simulates 
decisions about generating and scrubber capacity additions, fuel 
choices, and interstate electricity transfers. These decisions influ- 
ence (and are influenced by) coal prices, providing a partial 
equilibrium model of the coal-electric utility market. Three modules 
comprise the national loop: the Multi-Period, Multi-State Module 
(MPMS), the National Coal Supply Module (NCSM), and the Coal 
Market Equilibrium Module (CMEM). Electric-utility decisions are 
made in the MPMS and coal demands calculated. These are passed 
to the NCSM where coal prices are calculated. After being checked 
for convergence (which signals achievement of equilibrium), prices 
are passed to the MPMS for re-simulation of coal demand. This pro- 
cess continues until equilibrium is achieved or until it is determined 
that no equilibrium exists. In general, the report contains all of the 
principal equations and operating concepts for the national loop. 
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28297 (EPRI-EL-6309) Direct embedment foundation re- 
search: Final report. Bragg, R.A.; DiGioia, A.M. Jr. Electric Power 
Research Inst., Palo Alto, CA (USA); Amex/Vescorp, Worthington, 
OH (USA). c Apr 1989. 138p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This report presents the results from Electric Power Research In- 
stitute (EPRI) Project 1280-3 and Empire State Electric Energy 
Research Corporation (ESEERCO) Project EP85-33, which pertain 
to the development of a design/analysis model for laterally loaded 
direct embedment foundations. Full-scale lateral load tests were 
conducted on 12 instrumented direct embedment foundations. 
These tests are discussed in this report. An analytical/design model 
for direct embedment foundations was developed by modifying the 
“four-spring” nonlinear subgrade modulus model for drilled shaft 
foundations developed under EPRI Project 1280-1 and contained in 
the EPRI computer program PADLL (Pier Analysis and Design for 
Lateral Loads). The four-spring model was modified to consider the 
influence of a backfill annulus surrounding the foundation on the 
subgrade modulus values for the springs representing lateral sup- 
port and vertical side shear resistance acting on the surface of the 
foundation. These modifications were incorporated into the com- 
puter code PADLL to provide the program with design/analysis 
capabilities for both drilled shaft and direct embedment foundations. 
The resulting computer program was renamed MFAD for Moment 
Foundation Analysis and Design. This report describes the model 
development, the full-scale load tests, comparisons between model 
predictions of the load-deflection/rotation behavior of the test foun- 
dations and the field load test results, and adjustments made to the 
model based upon the field load test results. 72 figs., 10 tabs. 


28298 Magnetically insulated transmission line oscillator. 
Bacon, L.D.; Ballard, W.P.; Clark, M.C.; Marder, B.M. To Dept. of 


Energy, Washington, DC. USA Patent 4,785,261. 15 Nov 1988. 
Filed date 19 May 1987. HO3B 9/08;HO3B 9/10. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

A magnetically insulated transmission line oscillator employs self- 
generated magnetic fields to generate microwave energy. An anode 
of the oscillator includes slow-wave structures which are formed of 
a plurality of thin conductive vanes defining cavities therebetween, 
and a gap is formed between the anode and a cathode of the oscil- 
lator. In response to a pulsed voltage applied to the anode and 
cathode, self-generated magnetic fields are produced in a cross- 
field orientation with respect to the orientation of the electric field 
between the anode and the cathode. The cross-field magnetic fields 
insulate the flow of electrons in the gap and confine the flow of 
electrons within the gap. 
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28299 (EGG-M-18687) Measurements of fission spectrum 
averaged cross sections for the ®?Nb(n,n/)) %™Nb reaction. 
Williams, J.G.; Cogburn, C.O.; Hodgson, L.M.; Apple, S.C.; Me- 
Garry, E.D.; Lamaze, G.P.; Shima, F.J.; Rogers, J.W.; Gehrke, R.; 
Baker, J.D.; Wheeler, F.J. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). 1987. 20p. DOE Contract AC07-761D01570. (CONF- 
8706134-4: 6. ASTM/EURATOM symposium, Jackson Hole, WY, 
US, June 1, 1987). Order Number DE89011132/JAW. Available 
from NTIS, PC AO3 - OSTI. 

The spectrum averaged cross sections of the °9Nb(n,n/) 99™Nb 
reaction in two standard fission neutron spectra have been mea- 
sured by the activation method. The two standard spectra were the 
252Cf spontaneous fission neutron spectrum and the thermal neu- 
tron induced fission neutron spectrum of *°5U. Effective free-field 
neutron fluences were established by neutron source strength cali- 
bration against the national standard Ra-Be source, fluence transfer 
from intermediate standard sources, and Monte Carlo scattering 
corrections. Activity measurements were performed by x-ray count- 
ing using a variety of Ge and Si(Li) spectrometers with sources 
prepared by deposition of niobium fluoride on analytical paper discs. 
16 refs., 4 figs., 1 tab. 


28300 (EGG-M-25087) Application of an estimation model 
to predict future transients at US nuclear power plants. Hallbert, 
B.P.; Blackman, H.S. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
1987. 14p. DOE Contract ACO7-761D01570. (CONF-8708159—2: 
95. annual convention of the American Psychological Association, 
New York City, NY, US, August 31, 1987). Order Number 
DE89011128/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A mode! developed by R.A. Fisher was applied to a set of Li- 
censee Event Reports (LERs) summarizing transient initiating 
events at US commercial nuclear power plants. The empirical 
Bayes model was examined to study the feasibility of estimating the 
number of categories of transients which have not yet occurred at 
nuclear power plants. An examination of the model's predictive abil- 
ity using an existing sample of data provided support for use of the 
model to estimate future transients. The estimate indicates that an 
approximate fifteen percent increase in the number of categories of 
transient initiating events may be expected during the period 1983— 
1993, assuming a stable process of transients. Limitations of the 
model and other possible applications are discussed. 10 refs., 1 fig., 
3 tabs. 


28301 


(EPRI-NP-6264) Toughness of ferritic piping steels: 
Final report. Van Der Sluys, W.A. Electric Power Research Inst., 
Palo Alto, CA (USA); Babcock and Wilcox Co., Alliance, OH (USA). 
Research and Development Div. Apr 1989. 44p. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
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The fracture mechanics evaluation of carbon steel piping systems 
requires knowledge of the fracture properties of the materials found 
in the system. Research Project 2455-08, “Toughness of Ferritic 
Piping Steels,” obtained the needed information. The results are to 
be used in developing the ASME Section XI evaluation procedure 
for ferritic piping. The project reviewed the ferritic material found in 
the primary and secondary piping systems in nuclear power sys- 
tems, obtained samples of base material and weldments 
representative of the material found in the piping systems, and de- 
termined the fracture properties of the materials. The tension 
properties, flow properties, Charpy impact energies, and the J-R 
curves for each of the materials was determined. Additionally, the 
properties determined on an earlier project concerned with piping 
steels are reported and the results compared with those obtained in 
this study. The project developed the fracture toughness information 
needed on ferritic piping steels. It was found that the properties of 
the base materials are all very similar, while the weld metal proper- 
ties vary substantially. In one case where a number of weldments 
were tested of the same grade (SFA 5.5, 8018-C3), the J-R curve 
properties were found to vary substantially. Some variation in Jic 
was found due to specimen orientation. 


28302 (EPRI-NP-6323) VIPOWR-02: A RASP interface pro- 
gram for thermal-hydraulic synthesis. McClure, J.A.; Gose, G.C. 
Electric Power Research Inst., Palo Alto, CA (USA); El Interna- 
tional, Inc., Idaho Falls, ID (USA). Apr 1989. 77p. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

VIPOWR-02 (a thermal-hydraulics data synthesis code) is a 
RASP interface program designed to help the user enter the power 
distributions and forcing functions that are computed by the RASP 
physics and transient thermal-hydraulics codes into a VIPRE data 
deck. VIPOWR-02 combines the functions of the RASP programs 
VIPCRD, VIPOWR, HISTAP, STRIPR, VIPIN, DCOPY, and TCOPY. 
VIPOWR-02 is written in FORTRAN-77 and will run on both CDC 
and IBM systems. VIPOWR-02 is a ‘stand-alone’ code which can be 
called by DATATRAN or executed independently, so a DATATRAN 
database is not a necessary component of the operating environ- 
ment for VIPOWR-02. 12 refs., 3 figs., 4 tabs. 


28303 (HEDL-7579) Minutes of the Twelfth LWR pressure 
vessel surveillance dosimtery improvement program meeting. 
Westinghouse Hanford Co., Richland, WA (USA). 1989. 305p. DOE 
Contract ACO6-76FF02170. (CONF-8310454—Summ.: 12. Light 
Water Reactor (LWR) pressure vessel surveillance dosimetry im- 
provement program meeting, Washington, DC, US, October 24, 
1983). Order Number DE89010139/JAW. Available from NTIS, PC 
A14 - OSTI. 

The 1983 Twelfth Light Water Reactor Pressure Vessel Surveil- 
lance Dosimetry Improvement Program (LWR-PV-SDIP) Meeting, 
which was held October 24-28, 1983. Sections 1 through 14 of this 
report provide documentation of agreements, commitments, and 
reports that are subject to the approval and concurrence of the par- 
ticipating laboratories and supporting agencies and organizations. 
Attachment No. 1 provides information on the preparation of a num- 
ber of NUREG publications that will document the results of various 
aspects of the LWR-PV-SDIP. For each NUREG publication, a ten- 
tative “Table of Contents” is provided in addition to suggested 
interlaboratory writing assignments and camera-ready copy contri- 
bution due dates, as appropriate. Attachment No. 2 provides 
information on planning for the Fifth ASTM-EURATOM Symposium. 
Attachment No. 3 provides information on an ASTM press release 
about an MPC-6 meeting and dpa and E > 1 MeV exposure pa- 
rameters. Attachments No. 4 and 5 provide copies of two 
LWR-PV-SDIP related papers presented at the Eleventh WRSR In- 
formation Meeting, October 24-28, 1983. 


28304 (NUREG-0975-Vol.7) Compilation of contract re- 
search for the Maierials Engineering Branch, Division of 
Engineering: Annual report for FY 1988. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering. May 
1989. 363p. Sponsored by Nuclear Regulatory Commission. Avail- 
able from NTIS, PC A16/MF A01 - GPO - OSTI. 

This compilation of annual reports by contractors to the Materials 
Engineering Branch of the NRC Office of Research concentrates on 


achievements in safety research for the primary system of commer- 
cial light water power reactors, particularly with regard to reactor 
vessels, primary system piping, steam generators, nondestructive 
examination of primary components, and in safety research for de- 
commissioning and decontamination, on-site storage and 
engineered safety features. The Materials Engineering Branch as- 
sembles abbreviated reports from all the branch contractors and 
publishes them in a single annual report as soon after the end of 
the year as possible so that the information developed throughout 
the year can be promptly used in the safety-regulatory process. 
This report, covering research conducted during Fiscal Year 1988 is 
the seventh volume of the series of NUREG-0975, “Compilation of 
Contractor Research for the Materials Engineering Branch, Division 
of Engineering.” Individual projects are processed separately for the 
data bases. 


28305 (NUREG—-1344) Erosion/corrosion-induced pipe wall 
thinning in US Nuclear Power Plants. Wu, P.C. Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Engineering and 
System Technology. Apr 1989. 47p. Available from NTIS, PC 
A03/MF A01 - GPO - OSTI. 

Erosion/corrosion in single-phase piping systems was not clearly 
recognized as a potential safety issue before the pipe rupture inci- 
dent at the Surry Power Station in December 1985. This incident 
reminded the nuclear industry and the regulators that neither the 
US Nuclear Regulatory Commission (NRC) nor Section XI of the 
American Society of Mechanical Engineers (ASME) Boiler and Pres- 
sure Vessel Code require utilities to monitor erosion/corrosion in the 
secondary systems of nuclear power plants. This report provides a 
brief review of the erosion/corrosion phenomenon and its major oc- 
currence in nuclear power plants. In addition, efforts by the NRC, 
the industry, and the ASME Section XI Committee to address this 
issue are described. Finally, results of the survey and plant audits 
conducted by the NRC to assess the extent of erosior/ 
corrosion-induced piping degradation and the status of program im- 
plementation regarding erosion/corrosion monitoring are discussed. 
This report will support a staff recommendation for an additional 
regulatory requirement concerning erosion/corrosion monitoring. 21 
refs., 3 tabs. 


28306 (NUREG—1357) Technical specifications, Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322): Appen- 
dix “A” to License No. NPF-82. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. Apr 
1989. 494p. Available from NTIS, PC A21/MF A01 - GPO - OSTI. 
The Shoreham, Unit 1, Technical Specifications were prepared by 
the US Nuclear Regulatory Commission to set forth the limits, oper- 
ating conditions, and other requirements applicable to a nuclear 
facility as set forth in Section 50.36 of 10 CFR Part 50 for the pro- 
tection of the health and safety of the public. 20 figs., 75 tabs. 


28307 (NUREG/CR-2000-Vol.8-No.3) Licensee event report 
(LER) compilation: For month of March 1989. Nuclear Regulatory 
Commission, Washington, DC (USA). Office for Analysis and Evalu- 
ation of Operational Data; Oak Ridge National Lab., TN (USA). Apr 
1989. 142p. DOE Contract AC05-840R21400. (ORNL/NSIC—200- 
Vol.8-No.3). Available from NTIS, PC AO7/MF A01 - GPO - OSTI. 

This monthly report contains Licensee Event report (LER) opera- 
tional information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month pe- 
riod identified on the cover of the document. The LERs, from which 
this information is derived, are submitted to the Nuclear Regulatory 
Commission (NRC) by nuclear power piant licensees in accordance 
with federal regulations. Procedures for LER reporting for revisions 
to those events occurring prior to 1984 are described in NRC Regu- 
latory Guide 1.16 and NUREG-1061, Instructions for Preparation of 
Data Entry Sheets for Licensee Event Reports. For those events 
occurring on and after January 1, 1984, LERs are being submitted 
in accordance with the revised rule contained in Title 10 Part 50.73 
of the Code of Federal Regulations (10 CFR 50.73—Licensee 
Event Report System) which was published in the Federal Register 
(Vol. 48, No. 144) on July 26, 1983. NUREG-1022, Licensee Event 
Report System—Description of Systems and Guidelines for Report- 
ing, provides supporting guidance and information on the revised 
LER rule. 
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28308 (NUREG/CR-5284) Closeout of IE Bulletin 79-03A: 
Longitudinal weld defects in ASME SA-312 Type 304 stainless 
steel pipe. Foley, W.J.; Dean, R.S.; Hennick, A. Parameter, Inc., 
Elm Grove, WI (USA); Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Operational Events Assessment. Apr 1989. 
25p. (PARAMETER/IE-175). Available from NTIS, PC A03/MF A01 
- GPO - OSTI. 

Documentation is provided in this report for the closeout of IE 
Bulletin 79-03A, on the subject of faulty fusion welded austenitic 
stainless steel pipe (without filler metal) used or planned for use in 
safety-related systems. The investigation found that the bulletin has 
been closed administratively for all of the 121 facilities for which re- 
sponses were required. The bulletin asked licensees for information 
only and did not include any requirement for corrective action. It is 
concluded that the concerns of the bulletin have been resolved at all 
except four facilities (two locations), and a recommendation is given 
for followup. This bulletin was issued by the NRC on April 4, 1980 
as a followup to Bulletin 79-03 (closeout report NUREG/CR-5283). 
The purpose of the followup bulletin was to obtain further informa- 
tion about the impact of centerline lack of weld penetration (CLP) 
on the subject pipe. The NRC’s concern was based on the finding 
from responses and investigations for initial Bulletin 79-03 that the 
ASME Code requirements for volumetric examination of piping were 
insufficient for detection of CLP. The problem with SA-312/A312 
Type 300 Series fusion welded material was found to apply to all 
manufacturers, not just to the one mentioned in the initial bulletin. 


28309 Kinetics and mechanism of thermal aging embrittle- 
ment of duplex stainless steels. Chung, H.M. (Materials and 
Components Technology Div., Argonne National Lab., Argonne, IL 
(US)); Chopra, O.K. v.v of Proceedings of the third international 
symposium on environmental degradation of materials in nuclear 
power systems. Theus, G.J.; Weeks, J.R. The Metallurgical Society 
Inc., Warrendale, PA (1988). (CONF-870839—: 3. international sym- 
posium on environmental degradation of materials in nuclear power 
systems: water reactors, Traverse City, MI, US, 30 Aug - 3 sep 
1987). 

Microstructural characteristics of long-term-aged cast stainless 
steel specimens from six laboratory heats and an actual component 
from a commercial boiling water reactor have been investigated by 
transmission electron microscopy (TEM), small angle neutron scat- 
tering (SANS), and atom probe field ion microscopy (APFIM) 
techniques. Three precipitate phases, i.e., Cr-rich a’, Ni- and Si-rich 
G phase, and +2 austenite, have been identified in the ferrite of the 
aged specimens. For CF-8 grade materials, Mz3C— carbides were 
identified on the austenite-ferrite boundaries as well as in the ferrite 
after aging at >450°C. It has been shown that the Si, C, and Mo 
contents influence the kinetics of the G-phase precipitation. How- 
ever, TEM and APFIM analyses show that the embrittlement during 
aging at <400°C is primarily associated with Fe and Cr segregation 
in ferrite by spinodal decomposition. Both C and Ni, available in the 
ferrite matrix, appear to accelerate the spinodal decomposition. For 
extended aging, e.g., 6-8 yr at 350-400°C, large platelike a’ formed 
by nucleation and growth from the structure produced by the spin- 
odal decomposition. The Cr content appears to play an important 
role either to promote the platelike a’ (high Cr content) or to sup- 
press the a’ in favor of -y2 precipitation (low Cr). Approximate TTT 
diagrams for the spinodal decomposition of ferrite and the nucle- 
ation and growth of a’, G, +2, and Mo3Ce¢ in the ferrite have been 
constructed for 250-450°C aging. Microstructural modifications as- 
sociated with a 550°C reannealing and a subsequent toughness 
restoration are also discussed. The toughness restoration is associ- 
ated primarily with the dissolution of the Cr-rich region in ferrite. 


2102 Power Reactors, Non-breeding, Light-water 
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Refer also to citation(s) 27978, 27990, 28076, 28299, 28300, 
28301, 28302, 28303, 28304, 28305, 28307, 28308, 28362, 28365, 
28375, 28382, 28383, 28385, 28399, 28400, 28401, 28402, 28403, 
28404, 28405, 28406, 28411, 28415, 28422, 28431, 28432, 28433, 
28435, 28438, 28441, 28446, 28447, 28448, 28450, 28451, 28452, 
28458, 29287 





28310 (CEA-CONF-9652) Dosimetry and fluence calcula- 
tions on french PWR vessels comparisons between 
experiments and calculations. Nimal, J.C.; Bourdet, L.; Lloret, R.; 
Abevilaqua, A. CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d'Etudes Mecaniques et Thermiques. 
1988. 10p. (CONF-880906-: 7. international conference on radia- 
tion shielding, Bournemouth, GB, September 12, 1988). Order 
Number DE89764000/JAW. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

Fluence and damage calculations on PWR pressure vessels and 
irradiation test specimens are presented for two types of reactor: 
the franco-belgian (reactor CHOOZ) and the french reactors (CPY 
program). Comparisons with measurements are given for activation 
foils and fission detectors; most of them are about irradiation test 
specimen locations; comparisons are made for the Chooz plant on 
vessel stainless steel samplings and in the reactor pit. 


28311 (GEND-INF—093) Lower core support assembly defu- 
eling plans and tools. Ryan, R.F.; Blumberg, R. GPU Nuclear 
Corp., Middletown, PA (USA). Oct 1988. 148p. DOE Contract 
AC07-761D01570. Order Number DE89011030/JAW. Available from 
NTIS, PC A07 - OSTI. 

Prior to February 1985 it was the accepted technical opinion that 
little or no fuel melting had occurred in the TMI-2 core during the 
accident of March 28, 1979. However, at this time a camera was in- 
serted between the core support cylinder and the reactor vessel 
wall. This camera was inserted into the vessel down to the vicinity 
of the lower head. Large rough pieces of corium were observed. 
The largest of which was approximately 8 inches across. Most of 
the lower head of the reactor vessel appeared full of rubble. This 
observation demonstrated that the material in the reactor vessel 
lower head did not pass through the steam generators with the re- 
actor coolant water and deposit in the lower head due to passing 
through a region of low velocity. Instead, the rubble material in the 
lower head would have to have come directly from the core region 
above the lower head and the most likely transport method was that 
the core had melted and the core material flowed to its present rest- 
ing place. Core melting and its impact on the reactor vessel lower 
internals and the reactor lower head must therefore be seriously 
considered. In order to defuel in lower head and remove large solid- 
ified pieces of corium a large hole would have to be made through 
the lower core support assembly (LCSA) to provide access to the 
lower head. This report describes the cutting planning, the cutting 
tools, the defueling tools and the methods of disposition of the cut 
pieces. 


28312 (NUREG/CR-5087) Steam generator group project: 
Final report: Post-service baseline eddy current examination, 
Task 7. Doctor, P.G.; Birks, A.S.; Ferris, R.H.; Harty, H.; Spanner, 
G.E. Nuclear Regulatory Commission, Washington, DC (USA); Pa- 
cific Northwest Lab., Richland, WA (USA). Dec 1988. 182p. DOE 
Contract ACO6-76RL01830. (PNL—5940). Available from NTIS, PC 
AOQ/MF A01 - GPO - OSTI. 

The Steam Generator Group Project (SGGP) is using a retired- 
from-service pressurized water reactor steam generator as a test 
bed to investigate the reliability of in-service nondestructive (NDE) 
eddy current inspections. This information will provide the technical 
basis for reccommended changes to the regulations concerning in- 
service inspections of steam generator tubes and tube plugging 
criteria. The estimates of inspection reliability are being made from 
NDE data collected during a series of round robin inspections of a 
subset of tubes from the generator. Segments of these tubes have 
been removed from the generator and are being destructively 
analyzed to determine the actual state of tube degradation. To de- 
termine NDE reliability, a large number of service-induced defects 
were needed in the set of tubes selected for the round robin inspec- 
tions. Thus two complete baseline eddy current inspections were 
performed to identify those tubes with a high probability of contain- 
ing defects. The results of the baseline inspections are described in 
this report. The baseline inspections were performed by field- 
experienced personnel using two different commercially-available 
multifrequency eddy current systems. The analysis of the results 
showed larger than expected differences in the detection of sus- 
pected wall-loss defects (indications) and the subsequent estimates 
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of the depth of the defects. One inspection reported 773 outer- 
diameter (OD) indications and the other 1041. The detection 
agreement between teams, based on the reporting of the same indi- 
cation, was 84% and 61% for the inspections with the fewer and 
larger numbers of indications, respectively. The sizes of the same 
indications reported by different teams were observed to be signifi- 
cantly different. 6 refs., 35 figs., 23 tabs. 


2103 Power Reactors, Non-breeding, Graphite Mod- 
erated 


Refer also to citation(s) 28390, 28416, 28442, 28443, 28456 


28313 (CEA-CONF-9594) Calculation with the Monte Carlo 
code TRIPOLI-2 of the G2 and Chinon A-2 structure activation 
in view of their dismantling. Eid, M.; Diop, C.M.; Nimal, J.C. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1988. 9p. (CONF- 
880906-: 7. international conference on radiation shielding, 
Bournemouth, GB, September 12, 1988). Order Number 
DE89763998/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

A scheme for dismantling calculation is presented. It aims to cal- 
culate the activation of the reactor structure materials. Applications 
are done for G2 and Chinon Reactors. 


28314 (INIS-mf-11931) Process heat utilization from HTGR 
type reactors. Final report 1985. Technische Hochschule Aachen 
(Germany, F.R.). Sonderforschungsbereich 163 - Nutzung der 
Prozesswaerme aus Hochtemperaturreaktoren. 1985. 764p. (in Ger- 
man). Order Number DE89764528/JAW. Available from NTIS (US 
Sales Only), PC A99/MF A01. 

Work performed by the Special Research Unit 163 to supplement 
industrial development projects in the subject field was devoted to 
specific problems. The major goal was to analyse available indus- 
trial developments for potential improvements in terms of process 
design and engineering in line with the latest know-how, in order to 
enhance the economic efficiency of available techniques and meth- 
ods. So research into coal gasification by nuclear processes 
concentrated on the potentials of a method allowing significantly 
higher gasification temperatures due to the use of a so-called high- 
temperature heat pump operating on the basis of the gas turbine 
principle. Exergetic analyses were made for the processes using 
nuclear heat in order to optimise their energy consumption. Major 
steps in these processes are gas purification and gas separation. 
Especially for the latter step, novel techniques were studied and 
tested on lab scale, results being used for development towards 
technical scale application. One novel technique is a method for 
separating hydrogen from methane and carbon monoxide by means 
of a gas turbine process step, another research task resulted in a 
novel absorption technique in the liquid phase. Further, alternative 
solutions were studied which, other than the conventional gasifica- 
tion processes, comprise electrochemical and other chemical 
process steps. The important research topic concerned with the ki- 
netics of coal gasification was made part of a special research 
program on the level of fundamental research. 


28315 (JAERI-M—88-265) Determination of defective SiC 
fraction and free uranium fraction in the HTGR fuel compacts. 
Kobayashi, Fumiaki; Ogura, Kouichi; Ogawa, Toru; Fukuda, 
Kousaku. Japan Atomic Energy Research Inst., Tokyo (Japan). Jan 
1989. 15p. (In Japanese). Order Number DE89772598/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

Free uranium fraction and defective SiC fraction in fuel compacts 
and coated fuel particles were determined. For determination of the 
free uranium in the fuel compacts, the nitric acid leaching after elec- 
tric disintegration of the compacts was adopted. Defective SiC layer 
was detected by a burn-leach method where the particles were 
burnt in air and leached with nitric acid. The free uranium fractions 
were in order of 10-8 to 10-*. The defective SiC fractions were in 
order of 10-* to 10-%. We found a correlation between the value of 
defective SiC fraction and the times of burn and leaching. 


2104 Power Reactors, Non-breeding, Otherwise 
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Refer also to citation(s) 27994, 27995, 28413, 28417, 28420, 28424 
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28316 (ECL-85-12) Contribution at the turbulence study in 
tridimensional flow: application at nuclear reactors. Rodet, J.C. 
Ecole Centrale Lyonnaise, 69 - Ecully (France). 1985. 146p. (in 
French). Order Number DE89770535/JAW. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

Inside hexagonal assemblies of 3 or 19 pins of nuclear reactor 
type Super Phenix parietal pressure ranges, mean kinematical 
ranges and turbulent ranges has been measured. For these latest a 
measurement methodology taking into account the orientation con- 
straints binded at the geometry of assembly is developed for a 
simple probe having two crossed hot wires. The mean kinematic 
range obtained is tridimensional; it puts in clearness periodicities, a 
peripheral flow along the case and render an account of kink val- 
ues. Local analysis of Reynold tensors permits to return localy and 
in selected references at tangential bidimensional situations. 
Evaluations of mixing lengths are executed in subchannels, then in- 
tegrated in a numerical code of thermohydraulic prediction with 
object to improve it. 


28317 (EUR-11502) Comparison of material property speci- 
fications of ferritic steels in fast-breeder reactor technology. 
Delporte, E.; Vanderborck, Y. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1988. 61p. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

The component fabrications for the fast breeder reactors request 
the use of ferritic steels specially appropriated for the construction 
of the equipments sustaining pressure and high temperature. The 
Activity Group nr 3 Materials of the FRCC has decided to make a 
study to compare the different norms related to the properties of 
somme ferritic steels used in the different European fast breeder 
projects. In particular, this study should allow in the different coun- 
tries of the Community, to identify the designation of a specific steel 
and to compare its properties. Deviations between the different 
norms of a same material are mentioned to facilitate European 
standardization of this type of material. 


28318 ({EUR-11800) Benchmark study of shear buckling of 
a cylindrical vessel. Part 2. Combescure, A.; Bastien, R.; Carnoy, 
E.G. Novatome Industries, 92 - Le Plessis-Robinson; Dostal, M.; 
Austin, N.M.; Peano, A.; Angeloni, P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1988. 117p. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

In Liquid Metal Fast Breeder Reactors (LMFBR) potential shear 
buckling failures of the primary vessel, induced through seismic ex- 
citations, have to be considered. The primary vessel material, 
typically 316 stainless steel, has a low yield strength at the normal 
operating temperatures of around 400°C to 500°C. There character- 
istics tend to make the structure relatively flexible and subject to 
potential elasto-plastic shear buckling failure. The use of finite ele- 
ment techniques in buckling analyses is currently becoming more 
accepted. There are at present many finite element codes available 
which have the capacibility to solve buckling problems. The objec- 
tive of the study reported herein was to follow on from the previous 
code validation exercise and investigate the ability of finite element 
codes to predict buckling behaviour in another test cylinder [a/h = 
83, a/L = 1] where non-linear effects would be more significant and 
plastic shear buckling could be a failure mode. As before four or- 
ganisations took part in the code validation exercise. NNC [UK] and 
ISMES [Italy] used the commercially available general purpose FE 
code ABAQUS. CEA [France] used INCA and BILBO which are 
members of the commercially available CASTEM suite of FE pro- 
gram. Novatome [France] used their in-house FE code NOVNL. The 
joint effort was co-ordinated by NNC with the assistance of the 
Commission of the European Communities Working on Codes and 
Standards AG2. 
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28319 (HEDL-SA-3694) Qualification of LMFBR piping 
systems for external and internal extreme loads by strain as- 
sessments. Busch, K.A.; Severud, L.K.; Vinzens, K. Westinghouse 
Hanford Co., Richland, WA (USA). Mar 1987. 9p. DOE Contract 
AC06-76FF02170. (CONF-870917-14: ANS/ENS international con- 
ference on fast breeder reactor systems: experience gained and 
path to economical power generation, Richland, WA, US, Septem- 
ber 13, 1987). Order Number DE89011050/JAW. Available from 
NTIS, PC A02 - OSTI. 

Liquid metal fast breeder reactors operate in a temperature range 
between 180°C and 550°C with relatively low internal pressure. 
This could lead to medium wall thicknesses, but thermal transient 
loads require sections with more flexibility. If the classical method 
assuming elastic behaviour with the yield strength criterion (force 
controlled) is used for the transient dynamic event loads with low 
numbers of cycles (earthquake, aircraft crash, and steam generator 
design accident), it could lead to stiff structures. An alternate 
method and criteria are herein proposed for dynamic load events. 
Strain estimation methods for these transient dynamic event loads 
were developed by Interatom. During the licensing procedure of the 
SNR 300 for the load cases of aircraft crash and steam generator 
accident, strain estimation methods based on energy control were 
used for the components’ design. A more refined strain estimation 
method even for earthquake load is under development and it has 
to be verified. The comparison of two different shaker experiments 
(SAE-Experiment of KWU and high level dynamic test at HEDL) 
and the results of the Interatom estimation method showed always 
conservative numerical results. The overestimation of the strain 
range is about a factor of 1.0 to 2.0 for a structure. 9 refs., 5 figs. 


28320 (HEDL-SA-3724) Evaluation of the feasibility of a 
utility-financed power-generation facility at the FFTF [Fast Flux 
Test Facility]. Honekamp, J.R.; Guttenberg, S.; Sanders, J.; Se- 
dore, J.K.; Sugden, K. Westinghouse Hanford Co., Richland, WA 
(USA). Jun 1987. 7p. DOE Contract AC06-76FF02170. (CONF- 
870917-13: ANS/ENS international conference on fast breeder 
reactor systems: experience gained and path to economical power 
generation, Richland, WA, US, September 13, 1987). Order Number 
DE89011040/JAW. Available from NTIS, PC AO2/MF A0O1 - OSTI; 
GPO Dep. 

The three public utilities serving the Tri-Cities area of central 
Washington State have entered into a Cooperative Agreement with 
the Department of Energy to explore the feasibility of a utility-owned 
power addition to the Fast Flux Test Facility (FFTF). This paper de- 
scribes the results of the design and economic studies completed to 
data, which indicate that the addition of steam generators and a 
120 MWe power pliant to the FFTF is both technically feasible and 
economically attractive compared to alternative power sources. 1 
ref., 3 figs., 2 tabs. 


28321 (IWGFR-66, pp. 143-164) Status of liquid metal reac- 
tor development in the United States of America. Griffith, J.D. 
(Dept. of Energy, Washington, DC (USA)); Horton, K.E. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Nov 1988. (CONF-8805249-: 21. IAEA 
annuai meeting on the status of national programmes on fast 
breeder reactors, Seattle, WA, US, May 9, 1988). In Status of na- 
tional programmes on fast breeder reactors. Order Number 
DE89006405/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A01. 

The US LMR program has two primary goals: (1) complete the 
IFR Integral Fast Reactor) fuel cycle demonstration to confirm its 
potential for improved economics, added safety margin, improved 
performance and licensability, and effective waste management op- 
tions, integrate those findings with the understanding gained from 
the PRISM (Power Reactor Inherently Safe Module) and SAFR 
(Sodium Advanced Fast Reactor) design studies into a national 
LMR system concept; and (2) pursue IFR concept development 
through design evolution, trade-off studies, and advanced systems 
and components technology development. The remainder of this 
paper will provide details on the status of the program elements de- 
signed to achieve these goals. 7 figures. 


28322 (MTB—185) Study on the seismic response of reactor 
vessel of pool type LMFBR including fluid-structure interaction. 
Sakurai, Akio; Kurihara, Chizuko; Fujita, Katsuhisa; Ito, Tomohiro; 


Kaguchi, Hitoshi. Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Dec 1988. 8p. Order Number DE89772591/JAW. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

The pool type LMFBR reactor vessel contains many structures 
and a large amount of liquid sodium in it, in addition to being a thin 
shell structure with large diameter. Therefore, the fluid-structure in- 
teraction will become predominant, and should be considered for 
the seismic design of pool type LMFBRs. In this study, the fluid- 
structure interaction problems of the reactor vessel which has a 
bottom support arrangement as it core support system were investi- 
gated as well as the sloshing characteristics in the reactor vessel 
and also the seismic response characteristics of the reactor vessel 
was studied experimentally and analytically using 3-D FEM code 
which took into account the fluid-structure interaction. 


28323 Fuel pin. Christiansen, D.W.; Karnesky, R.A.; Leggett, 
R.D.; Baker, R.B. To Dept. of Energy. USA Patent Application 7- 
124,709. 24 Nov 1987. 23p. DOE Contract ACO06-76FF02170. Order 
Number DE89010953/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A fuel pin for a liquid metal nuclear reactor is provided. The fuel 
pin includes a generally cylindrical cladding member with metallic 
fuel material disposed therein. At least a portion of the fuel material 
extends radially outwardly to the inner diameter of the cladding 
member to promote efficient transfer of heat to the reactor coolant 
system. The fuel material defines at least one void space therein to 
facilitate swelling of the fuel material during fission. 


28324 System for fuel rod removal from a reactor module. 
Matchett, R.L.; Fodor, G.; Kikta, T.J.; Bacvinsicas, W.S.; Roof, D.R.; 
Nilsen, R.J.; Wilczynski, R. To Dept. of Energy. USA Patent 
Application 7-225,435. 28 Jul 1988. 18p. DOE Contract AC11- 
76PN00014. Order Number DE89011464/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A robotic system for remote underwater withdrawal of the fuel 
rods from fuel modules of a light water breeder reactor includes a 
collet/grapple assembly for gripping and removing fuel rods in each 
module, which is positioned by use of a winch and a radial support 
means attached to a vertical support tube which is mounted over 
the fuel module. A programmable logic controller in conjunction with 
a microcomputer, provides control for the accurate pasitioning and 
pulling force of the rod grapple assembly. Closed circuit television 
cameras are provided which aid in operator interface with the 
robotic system. 7 figs. 


28325 Accommodation of liquid metal by cavity liners. Jepp- 
son, D.W. (Westinghouse Hanford Co., Richland, WA (US)). Fusion 
Technology (USA), 15(2): 990-995 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

Present liquid metal breeder reactor cell liner designs appear ad- 
equate to contain postulated leakages of lithium-lead alloy in an air 
or steam atmosphere and to contain lithium when inert atmospheres 
are present. If an air or steam atmosphere may be present in a cav- 
ity where lithium amy accumulate under postulated accident 
conditions, then consideration of stainless steel liners and further 
testing is recommended. Lithium testing of faulted liners should also 
be considered. SOFIRE Il and WATRe computer codes may be 
useful in establishing liner design requirements and in determining 
water release from concrete behind the liners (potential hydrogen 
production) for postulated leakages to steel-lined concrete cavities. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 28434, 28454, 28565 


28326 (CEA-CONF-9707) Four-year investigation of Bray- 
ton cycle systems for future french space power applications. 
Tilliette, Z.P.; Proust, E.; Carre, F. CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Etudes Mecaniques 
et Thermiques. 1988. 8p. (CONF-880607-: 33. ASME international 
gas turbine and aeroengine congress and exposition, Amsterdam, 
NL, June 5, 1988). Order Number DE89764005/JAW. Available 
from NTIS (US Sales Only), PC A02/MF A01. 
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Within the framework of a joint program initiated in 1983 by the 
two French Government Agencies C.N.E.S. (Centre National 
d'Etudes Spatiales) and C.E.A. (Commissariat a l’'Energie Atom- 
ique), in order to study space nuclear power systems for future 
ARIANE 5 applications, extensive investigations have dealt with the 
Brayton cycle which has been selected as the energy conversion 
system. Several aspects can be mentioned in this field: the match- 
ing of the power system to the available radiator dimensions up to 
200 kWe, the direct or indirect waste heat transfer to the radiator, 
the use of a recuperator, the recent work on moderate (25 kWe) 
power levels, the simulation studies related to various operating con- 
ditions and the general system optimization. A limited experimental 
program is starting on some crucial technology areas including a 
first contract to the industry concerning the turbogenerator. Particu- 
lar attention is being paid to the significance of the adoption of a 
Brayton cycle for space applications involving a nuclear heat source 
which can be either a liquid metal-cooled or a gas-cooled reactor. 
As far as a gas-cooled reactor, direct cycle system is concerned, 
the relevance to the reactor technology and the concept for moder- 
ator thermal conditioning, is particularly addressed. 


28327 (FOA-C—20743-4.1) Mobile nuclear power systems. 
Andersson, B. Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Nov 1988. 66p. (in Swedish). Order Number DE89614497/JAW. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

This report is meant to present a general survey of the mobile nu- 
clear power systems and not a detailed review of their technical 
accomplishments. It is based in published material mainly up to 
1987. Mobile nuclear power systems are of two fundamentally differ- 
ent kinds: nuclear reactors and isotopic generators. In the reactors 
the energy comes from nuclear fission and in the isotopic genera- 
tors from the radioactive decay of suitable isotopes. The reactors 
are primarily used as power sourves on board nuclear submarines 
and other warships but have also been used in the space and in re- 
mote places. Their thermal power has ranged from 30 kWh (in a 
satellite) to 175 MWth (on board an aircraft carrier). Isotopic genera- 
tors are suitable only for small power demands and have been used 
on board satellites and spaceprobes, automatic weatherstations, 
lighthouses and marine installations for navigation and observation. 


28328 (GA-A-19412) TFE Verification Program: Semiannual 
report for the period ending October 31, 1988. General Atomics 
Co., San Diego, CA (USA). Jan 1989. 168p. DOE Contract ACO3- 
86SF16298. Order Number DE89011346/JAW. Available from NTIS, 
PC AO8/MF A01 - OSTI; GPO Dep. 

The objective of the semiannual progress report is to summarize 
the technical results obtained during the latest reporting period. The 
information presented herein will include evaluated test data, design 
evaluations, the results of analyses and the significance of results. 
The program objective is to demonstrate the technology readiness 
of a TFE suitable for use as the basic element in a thermionic reac- 
tor with electric power output in the 0.5 to 5.0 MW(e) range, and a 
full-power life of 7 years. The TFE Verification Program builds di- 
rectly on the technology and data base developed in the 1960s and 
early 1970s in an AEC/NASA program, and in the SP-100 program 
conducted in 1983, 1984 and 1985. In the SP-100 program, the at- 
tractive features of thermionic power conversion technology were 
recognized, but concern was expressed over the lack of fast reactor 
irradiation data. 65 figs., 36 tabs. 


28329 (HEDL-SA-3654) Evolution of a test article handling 
system for the SP-100 ground engineering system test. Shen, 
E.J.; Schweiger, L.J.; Miller, W.C.; Gluck, R.; Devies, S.M. Hanford 
Engineering Development Lab., Richland, WA (USA). Apr 1987. 8p. 
DOE Contract ACO6-76FF02170. (CONF-870301-25: International 
topical meeting on remote systems and robotics in hostile environ- 
ments, Pasco, WA, US, March 29, 1987). Order Number 
DE89011049/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A simulated space environment test of a flight prototypic SP-100 
reactor, control system, and flight shield will be conducted at the 
Hanford Engineering Development Laboratory (HEDL). The flight 
prototypic components and the supporting primary heat removal 
system are collectively known as the Nuclear Assembly Test Article 
(TA). The unique configuration and materials of fabrication for the 


Test Article require a specialized handling facility to support installa- 
tion, maintenance, and final disposal operations. Westinghouse 
Hanford Company, the Test Site Operator, working in conjunction 
with General Electric Company, the Test Article supplier, developed 
and evaluated several handling concepts resulting in the selection 
of a reference Test Article Handling System. The development of 
the reference concept for the handling system is presented. 


28330 (WHC-SA-0071) Quality application to space nuclear 
power (SP-100). Caplinger, W.H. Westinghouse Hanford Co., Rich- 
land, WA (USA). Sep 1987. 8p. DOE Contract ACO6-87RL10930. 
(CONF-870950-5: 14. annual National Energy Division of the 
American Society of Quality Control conference, Las Vegas, NV, 
US, September 14, 1987). Order Number DE89008050/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Westinghouse Hanford Company (WHC) was selected by DOE as 
the preferred site to install and conduct operational, performance, 
and reliability tests on the ground-based prototype of the space re- 
actor. These tests will be conducted with the reactor in a large 
vacuum chamber to simulate the space environment. A containment 
vessel system from the decommissioned Plutonium Recycle Test 
Reactor will house the chamber and provide appropriate safe- 
guards. The reactor will generate 2.5-MW thermal energy from 
uranium nitride fuel clad in a Nb-1% Zr alloy and will use lithium as 
the primary coolant. The Ground Engineering System (GES) phase 
of the SP-100 is administered by DOE-HQ through DOE-SAN with 
ANSI/ASME NQA-1 forming the basis for the Quality Assurance Re- 
quirements. All participants in the GES program, which includes 
seven Federal Laboratories and several private contactor, will 
develop programs to implement the GES Quality and Reliability As- 
surance Program Plan (Q and RAP). WHC developed a sub-tier Q 
and RAP for our activities based on existing procedures. The labo- 
ratory is committed to and has been implementing NQA-1 since 
1979. As a result, procedures that satisfy the 18 NQA-1 criteria are 
in place. These are familiar to and understood by the performing 
personnel at WHC. The narrative for each criterion is a simple de- 
scription of the selected methodology. WHC, Q and AP is, then, a 
road map to the implementing procedures. 6 refs. 


28331 (WHC-SA-0119) SP-100 Test Site. Cox, C.M.; Mahaf- 
fey, M.K.; Miller, W.C. Westinghouse Hanford Co., Richland, WA 
(USA). Jan 1988. 17p. DOE Contract ACO6-87RL10930. (CONF- 
880122-22: 5. symposium on space nuclear power systems, 
Albuquerque, NM, US, January 11, 1988). Order Number 
DE89011044/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Preparatory activities are well under way at Hanford to convert 
the 309 Containment Building and its associated service wing to a 
2.5 MWt nuclear test facility for the SP-100 Ground Engineering 
System (GES) test. Preliminary design is complete, encompassing 
facility modifications, a secondary heat transport system, a large 
vacuum system to enclose the high temperature reactor, a test as- 
sembly cell and handling system, control and data processing 
systems, and safety and auxiliary systems. The design makes ex- 
tensive use of existing equipment to minimize technical risk and 
cost. Refurbishment of this equipment is 75% complete. The facility 
has been cleared of obstructing equipment from its earlier reactor 
test. Current activities are focusing on definitive design and prepa- 
ration of the Preliminary Safety Analysis Report (PSAR) aimed at 
procurement and construction approvals and schedules to achieve 
reactor criticality by January 1992. 6 refs. 
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Refer also to citation(s) 28307, 28341, 28350, 28437, 28438, 
28440, 28444, 30177 


28332 (NUREG—0040-Vol.13-No.1) Licensee contractor and 
vendor inspection status report: Quarterly report, January 
1989—March 1989. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Reactor Inspection and Safeguards. Apr 1989. 
82p. Available from NTIS, PC A05 - GPO - OSTI. 

This periodical covers the results of inspection performed by the 
NRC’s Vendor Inspection Branch that have been distributed to the 
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inspected organization during the period from January 1989 through 
March 1989. 


28333 (NUREG-0386-Digest-5) United State Nuclear Regula- 
tory Commission staff practice and procedure digest: 
Commission, Appeal Board, and Licensing Board decisions, 
July 1972—June 1988. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of the General Counsel. Apr 1989. 838p. 
Sponsored by Nuclear Regulatory Commission. Available from 
NTIS, PC A99/MF A01 - GPO - OSTI. 

This fifth edition of the NRC Staff Practice and Procedure Digest 
contains a digest of a number of Commission, Atomic Safety and 
Licensing Appeal Board, and Atomic Safety and Licensing Board 
decisions issued during the period from July 1, 1972 to June 30, 
1988 interpreting the NRC’s Rules of Practice in 10 CFR Part 2. 
This edition replaces in their entirety earlier editions and supple- 
ments and includes appropriate changes reflecting the amendments 
to the Rules of Practice effective through June 30, 1988. 


28334 (NUREG—0540-Vol.2-No.2) Title list of documents 
made publicly available: February 1-28, 1989. Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Freedom of 
Information and Publications Services. Apr 1989. 327p. Available 
from NTIS, PC A15/MF A01 - GPO - OSTI. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed materials received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. The 
docketed information contained in the Title List includes the informa- 
tion formerly issued through the Department of Energy publication 
Power Reactor Docket Information, last published in January 1979. 
Microfiche of the docketed information listed in the Title List is avail- 
able for sale on a subscription basis from the National Technical 
Information Services (NTIS). 


28335 (NUREG-—0750-Vol.28-Index-2) Indexes to Nuclear 
Regulatory Commission issuances, July-December 1988. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of Information and Publications Services. Apr 1989. 87p. 
Available from NTIS, PC A05 - GPO - OSTI. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Appeal Panel (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of 
Petitions of Rulemaking are presented in this document. These in- 
formation elements are displayed in one or more of five separate 
formats arranged as follows: case name index, digests and head- 
ers, legal citations index, subject index, and facility index. 


28336 (NUREG-0750-Vol.29-No.2) Nuclear Regulatory Com- 
mission issuances, February 1989. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Feb 1989. 127p. Available from 
NTIS, PC A07/MF A01 - GPO - OSTI. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Decisions 
(DD), and the Denials of Petitions for Rulemaking (DPRM). 


28337 (NUREG-0936-Vol.8-No.1) NRC [Nuclear Regulatory 
Commission] regulatory agenda: Quarterly report, January— 
March 1989. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Freedom of Information and Publications Services. 
May 1989. 124p. Available from NTIS, PC AO6/MF A01 - GPO - 
OSTI. 

The Regulatory Agenda is a quarterly compilation of all rules on 
which the NRC has recently completed action cr has proposed, or 
is considering action and of all petitions for rulemaking that the 
NRC has received that are pending disposition. 





28338 (NUREG-1358) Lessons learned from the special 
inspection program for emergency operating procedures: Con- 
ducted March—October 1988. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Licensee Performance and Quality 
Evaluation. Apr 1989. 30p. Available from NTIS, PC AO3/MF A01 - 
GPO - OSTI. 

The results of the team inspections conducted during 1988 for the 
Nuclear Regulatory Commission (NRC) Emergency Operating Pro- 
cedures (EOPs) Inspection Program are summarized in this report. 
Inspection results are discussed in relation to past staff guidance 
provided to utilities for upgrade of EOPs. In this report the NRC 
presents information of particular interest to the nuclear power in- 
dustry regarding concerns that were identified during the EOP team 
inspections and restates the staff's previous guidance in a format 
that more clearly illustrates the consequences of programmatic 
weaknesses. The information contained in this report is provided so 
that licensees may take advantage of the lessons learned from the 
EOP inspection effort. This report does not impose any new re- 
quirements related to the upgrading of EOPs. 7 refs. 


28339 (NUREG-1363-Vol.1) Atomic safety and licensing 
board panel: Annual report, Fiscal Year 1988. Nuclear Regula- 
tory Commission, Washington, DC (USA). Mar 1989. 55p. Available 
from NTIS, PC A04/MF A01 - GPO - OSTI. 

This is the fiscal year 1988 annual report of the Atomic Safety 
and Licensing Board Panel. In response to further reduction in is 
authorized staffing level and with an eye toward the proposed full- 
text, electronic docket of the expected High-Level Waste Repository 
proceedings, the Panel stepped up efforts during fiscal year 1988 to 
extend the scope, depth and availability of its Computer Assistance 
Project (CAP) through INQUIRE. INQUIRE, and the Panel's ability 
to use the system to expeditiously manage and search the massive 
records that characterize our most complex cases, has generated 
great interest among legal practitioners and adjudicatory bodies 
throughout the United States and Canada. 


28340 Licensing fuel for extended burnup operation. Beyer, 
C.E. (Battelle-Pacific Northwest Labs., Richland, WA (US)); Lobel, 
R. Transactions of the American Nuclear Society (USA), 54(1): 92 
(1987). (CONF-870837-: 13. American Nuclear Society interna- 
tional meeting on nuclear power plant operation, Chicago, IL, US, 
August 30, 1987). 

During the last 5 yr, the U.S. Nuclear Regulatory Commission 
(NRC) has received several licensing submittals in support of appli- 
cations for extended burnup fuel operation. These licensing 
submittals can be divided into three categories: general topical re- 
ports submitted by each fuel vendor that demonstrate that no 
generic problems exist for extended burnup operation; new criteria 
and analytical models submitted for use in analyses in support of 
extended burnup operation; and fuel design changes submitted 
specifically for extended burnup operation. Each of these licensing 
submittals has been reviewed by the NRC to assure that extended 
burnup operation will result in safe fuel operation and no degrada- 
tion in fuel performance. 


2108 Economics 


28341 (EGG-M-13287) Goals and requirements for ad- 
vanced reactor concepts. Harvego, E.A.; Lussie, W.G. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). 1987. 6p. DOE Contract ACO7- 
761D01570. (CONF-870804—49: 22. intersociety energy conversion 
engineering conference, Philadelphia, PA, US, August 10, 1987). 
Order Number DE89011000/JAW. Available from NTIS, PC A02 - 
OSTI. 

Economic problems and public concerns about safety have lead 
to a reassessment of current nuclear power plant designs and the 
development of improved designs or new reactor concepts to better 
meet the needs of United States utilities. This paper presents a set 
of goals and requirements, developed by the Idaho National Engi- 
neering Laboratory (INEL), to provide a means for evaluating the 
relative merits of alternate advanced reactor concepts. This set of 
requirements and goals is intended to be independent of any partic- 
ular reactor concept, and is predicated on the assumption that 
nuclear power cannot become a viable option until the public is fa- 
vorable to the use of nuclear power for electric power generation in 
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the United States. Under this assumption, the top level require- 
ments defined for new reactor concepts are (1) public acceptability, 
(2) acceptable investment risk, (3) competitive life cycle costs, and 
(4) early deployment. Each of these requirements is supported by 
several related lower level requirements and design goals that are 
necessary or desirable to meet the top level requirements. 9 refs., 1 
fig. 


28342 (INIS-BR-1471) National Energy Balance-1987. Anon. 
Ministerio das Minas e Energia, Brasilia, DF (Brazil). 1987. 155p. 
(In Portuguese). Order Number DE89614678/JAW. Available from 
NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

The National Energy Balance - 1987 showns energy fluxes of 
several primary and secondary energy sources, since the produc- 
tion to final consumption in the main economic sectors, since 1971 
to 1986. (E.G.). 


28343 (INIS-BR-1472) National Energy Balance - 1981. 
Anon. Ministerio das Minas e Energia, Brasilia, DF (Brazil). 1981. 
83p. (In Portuguese). Order Number DE89614679/JAW. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The National Energy Balance - 1981, shows a new metodology 
and information in level of several economic sectors, as well as a 
separation of primary and secondary energy sources, its energy 
fluxes, i.e. production, imports, exports, consumption, etc...(E.G.). 


28344 (INIS-BR-1473) National Energy Balance - 1985. 
Anon. Ministerio das Minas e Energia, Brasilia, DF (Brazil). 1985. 
132p. (In Portuguese). Order Number DE89614680/JAW. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The National Energy Balance - 1985 shows energy fluxes of sev- 
eral primary and secondary energy sources, since the production to 
the final consumption in the main economic sectors, since 1974 to 
1984 (E.G). 


28345 (INIS-BR-1475) National Energy Balance - 1986. 
Anon. Ministerio das Minas e Energia, Brasilia, DF (Brazil). 1986. 
146p. (In Portuguese). Order Number DE89614681/JAW. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The National Energy Balance - 1986 shows energy fluxes of sev- 
eral primary and secondary energy sources, since the production to 
the final consumption in the main economic sectors, since 1970 to 
1985. The incorporation of a new brazilian information is done. 
(E.G.). 


28346 (INIS-BR-1476) National Energy Balance - 1984. 
Anon. Ministerio das Minas e Energia, Brasilia, DF (Brazil). 1984. 
133p. (In Portuguese). Order Number DE89614682/JAW. Available 
from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

The National Energy Balance - 1984 shows energy fluxes of sev- 
eral primary and secondary energy sources, since the productions 
to final consumption in the main economic sectors, since 1973 to 
1983. (E.G.). 


28347 (INIS-BR-1490) Fast reactors: the future of nuclear 
energy. Carvalho, H.G. de. NUCLEBRAS, Rio de Janeiro, RJ 
(Brazil). Aug 1988. 32p. (in Portuguese). Order Number 
DE89614684/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The main problems to be solved for FBR type reactors become 
viable economically, presenting the research programs of Europe, 
United States of America, Japan and Brazil are described. The co- 
operations between interested countries for improving FBR type 
reactors, and the financial and human resources necessaries for the 
development of programs, are evaluated. The fuel cycle is also 
analysed. (M.C.K.). 


28348 (INIS-BR-1497) National energy balance - 1978. Min- 
isterio das Minas e Energia, Brasilia, DF (Brazil). 1978. 109p. (In 
Portuguese). Order Number DE89614685/JAW. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The national energy balance of 1978 shows some modifications 
in relation to the last year. New tables were included aiming to 
show the brazilian energy situation, such as the hydraulic potential 
and the non-renewable energy resources. (E.G.). 


28349 (INIS-BR-1498) National energy balance - 1976. Min- 
isterio das Minas e Energia, Brasilia, DF (Brazil). 1976. 93p. (In 
Portuguese). Order Number DE89614686/JAW. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Based on available data from IBGE, CNP/Petrobras, Eletrobras, 
Nuclebras and other governmental enterprises the National Energy 
Balance was done. This publication covers since 1965 to 1975. In 
conformity to the international rules, the energy resources used for 
non-energy purposes were excluded. The energy production and 
consumption for the next ten years were forecasted, considering the 
actual brazilian energy policy. (E.G.). 


28350 (NUREG/CR-5344) Replacement energy cost analy- 
sis package (RECAP): User’s guide. VanKuiken, J.C.; Daun, C.L.; 
Jusko, M.J. Argonne National Lab., IL (USA); Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Regulatory Applica- 
tions. Apr 1989. 55p. DOE Contract W-31109-ENG-38. 
(ANL/EES-TM-—364). Available from NTIS, PC A04/MF A01 - GPO - 
OSTI. 

A microcomputer program called the Replacement Energy Cost 
Analysis Package (RECAP) has been developed to assist the US 
Nuclear Regulatory Commission (NRC) in determining the replace- 
ment energy costs associated with short-term shutdowns or 
deratings of one or more nuclear reactors. The calculations are 
based on the seasonal, unit-specific cost estimates for 1988-1991 
that were previously published in NRC Report NUREG/CR-4012, 
Vol. 2 (1986), for all 117 US reactors, with updates that were made 
in July 1988. The program is menu-driven, allowing the user to de- 
fine specific case studies in terms of such parameters as the units 
to be included, the length and timing of the shutdown or derating 
period, the unit capacity factors, and the reference year for report- 
ing cost results. In addition to simultaneous shutdown cases, 
more-complicated situations, such as overlapping shutdown periods 
or shutdowns that occur in different years, can be examined 
through use of a present-worth calculation option. 
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Refer also to citation(s) 28299, 28376, 28377, 28378, 28394 


28351 (CEA-CONF-9711) CEA fission product radioactivity 
data file and its assessment. Duchemin, B.; Nimal, B.; Nimal, 
J.C.; Blachot, J. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d'Etudes Mecaniques et Thermiques. 
1988. 4p. (CONF-880546-: International conference on nuclear 
data for science and technology, Mito, JP, May 30, 1988). Order 
Number DE89770507/JAW. Available from NTIS (US Sales Only), 
PC A02/MF AO1. 

The 1987 Version of the CEA radioactivity data bank is just dis- 
tributed. It contains ENSDF data till september 1987, integrai data 
from RUDSTAN when they improve ENSDF and for isotopes with- 
out experimental data, mean energies deduced from the gross beta 
theory. To assess this file we compare summation calculations with 
available experimental data at short cooling times the pulse integral 
measurements of Dickens and Akyiama, at several year cooling 
times specific experiments. The importance to have better knowl- 
edge of some nuclides like strontium and technetium isotopes are 
stressed. 


28352 Comparison of three approximations to the iinear- 
linear nodal transport method in weighted diamond-difference 
form. Azmy, Y.Y. (Oak Ridge National Lab., Engineering Physics 
and Mathematics Div., Oak Ridge, TN (US)). Nuclear Science and 
Engineering (USA), 100(3): 190-200 (Nov 1988). 

Two previously derived approximations to the linear-linear nodal 
transport method, the linear-nodal (LN) and the linear-linear (LL) 
methods, are reexamined, together with a new approximation, the 
bilinear (BL) method, that takes into account the bilinear nodal flux 
moment. The three methods differ in the degree of analyticity re- 
tained in the final discrete variable equations; however, they all 
possess the very high accuracy characteristic of nodal methods. 
Unlike previous work, the final equations are manipulated and cast 
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in the form of the classical weighted diamond-difference (WDD) 
equations (not just a WDD algorithm). This makes them simple to 
implement in a computer code, especially for those users who have 
experience with WDD algorithms. Other algorithms, such as the 
nodal algorithm, also can be used to solve the WDD-form equa- 
tions. A computer program that solves two-dimensional transport 
problems using the LN, LL, or the BL method is used to solve three 
test problems. The results are used to confirm our algebraic 
manipulations of the nodal equations and also to compare the per- 
formance of the three methods from the computational, as well as 
the theoretical, point of view. The three methods are found to have 
comparable accuracies for the problems studies, especially on 
meshes that are sufficiently fine. 


28353 The S,/Monte Carlo response matrix hybrid method. 
Filippone, W.L. (Univ. of Arizona, Dept. of Nuclear and Energy En- 
gineering, Tucson, AZ (US)); Alcouffe, R.E. Nuclear Science and 
Engineering (USA), 100(3): 209-217 (Nov 1988). 

A hybrid method has been developed to iteratively couple Sy, and 
Monte Carlo regions of the same problem. This technique avoids 
many of the restrictions and limitations of previous attempts to do 
the coupling and results in a general and relatively efficient method. 
The method is demonstrated with some simple examples. 


28354 On the application of runge-kutta methods to trans- 
port calculations. Nelson, P. (Texas A and M Univ., Dept. of 
Nuclear Engineering, College Station, TX (US)); Jeffery, J. Nuclear 
Science and Engineering (USA), 100(3): 237-247 (Nov 1988). 

Under a definition suitable to the transport equation, it is shown 
that the (two-stage explicit) Runge-Kutta (RK) methods having order 
of at least 2, and requiring essentially only one source evaluation 
per cell, consist of a one-parameter family, plus two additional 
methods. Two of these, the midpoint corrector and improved Euler 
methods, are selected for detailed computational comparison with 
the classical diamond-difference and step characteristic methods. 
Extensive monodirectional calculations reveal that the RK methods 
display absolute instability for cell path lengths exceeding 2 mfp, but 
that they are nearly competitive with the classical methods for small 
cell widths. It is shown how the two subject RK methods can be 
augmented by closure approximations, so as to permit their use in 
source iteration for multiple-direction calculations. The results of 
such calculations show that for small cell widths, the RK methods 
again are nearly competitive in accuracy, although the absolute 
stability requirement can impose a stringent upper bound on the ac- 
ceptable cell widths; the RK methods interact well with source 
iteration, even though they do not conserve particles; and the par- 
ticular closure approximations selected retain the second-order 
accuracy of the basic underlying methods. 


28355 A time-dependent nodal-integral method for the inves- 
tigation of bifurcation and nonlinear phenomena in fluid flow 
and natural convection. Wilson, G.L. (Univ. of Virginia, Dept. of 
Nuclear Engineering and Engineering Physics, Charlottesville, VA 
(US)); Rydin, R.A.; Azmy, Y.Y. Nuclear Science and Engineering 
(USA), 100(4): 414-425 (Dec 1988). 

Two new low- and high-order time-dependent nodal-integral meth- 
ods were developed and applied to both incompressible fluid flow 
and natural convection. These new methods have a high level of 
accuracy on a coarse mesh, high efficiency, and an ability to repro- 
duce results using various time-step sizes independent of a Courant 
condition. These new methods are applied to various bench-mark 
problems, such as double-glazing,to verify their accuracy in space 
and time. Other applications to bifurcation searches and stability of 
flow fields verify their accuracy and their ability to duplicate natural 
phenomena without exhibiting problems with spurious solutions, 
turning points, and bifurcation points. The new methods are also 
used to verify the existence of critical values of the aspect ratio. The 
means by which alternative stable solutions can be obtained form a 
no-flow initial condition for a critical aspect ratio are also examined. 


28356 Integral fast reactor concept: Physics of operation 
and safety. Wade, D.C. (Argonne National Lab., Argonne, IL (US)); 
Chang, Y.|. Nuclear Science and Engineering (USA), 100(4): 507- 
524 (Dec 1988). 


The Integral Fast Reactor concept employs a pool layout, a 
uranium-plutonium-zirconium metal alloy fuel, and a closed fuel cy- 
cle based on pyrometallurgical reprocessing and injection casting 
refabrication. The reactor physics issues of designing for inherent 
safety and for a closed fissile self-sufficient integral fuel cycle with 
uranium start-up and potential actinide transmutation are discussed. 
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Refer also to citation(s) 28372, 28374, 28747, 28750, 28752, 
28755, 28765, 28766, 28767, 29070 


28357 (NUREG/CR-5237) Use of linear reduced-stiffness 
analytical models to predict seismic response of damaged con- 
crete structures. Farrar, C.R.; Alvord, C.M. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering. May 
1989. 44p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract W-7405-ENG-36. (LA-11444-MS). Available from NTIS, 
PC A04/MF AO1 - GPO - OSTI. 

An extensive analysis of previously measured seismic response 
data from the Seismic Category | Structures program was made to 
determine if reduced stiffness linear models can be used to predict 
the response of damaged nuclear power plant structures. Four 
structures ranging from one to three stories were analyzed for three 
different peak acceleration inputs. All inputs were scaled versions of 
the 1940 El Centro earthquake measured at the base of the test 
structures during shake-table testing. Comparisons between mea- 
sured and analytically predicted responses were made in terms of 
floor response spectra. Stiffness in the analytical models was ad- 
justed to obtain a match in frequency and damping was adjusted to 
obtain a match in amplitude. Results showed that the reduced- 
stiffness linear models could accurately predict the response of the 
damaged structures and these results were consistent with the re- 
sponse observed during static cyclic testing of similar structures. 
Changes in damping with excitation levels are also discussed. In 
addition to the analysis of the seismic response data, the stiffness 
of these structures was analyzed by a variety of methods currently 
used by industry and the stiffness values were compared with the 
values in the analytical models that best fit the measured response. 
10 refs., 73 figs., 5 tabs. 


28358 An overview of environmental degradation of materi- 
als in nuclear power plant piping systems. Shack, W.J. (Materials 
and Components Technology Div., Argonne National Lab., Argonne, 
IL (US)). v.v of Proceedings of the third international symposium on 
environmental degradation of materials in nuclear power systems. 
Theus, G.J.; Weeks, J.R. The Metallurgical Society Inc., Warren- 
dale, PA (1988). (CONF-870839-: 3. international symposium on 
environmental degradation of materials in nuclear power systems: 
water reactors, Traverse City, MI, US, 30 Aug - 3 sep 1987). 

Several types of environmental degradation of piping in light wa- 
ter reactor (LWR) power systerms have already had significant 
economic impact on the industry. These include intergranular stress 
corrosion cracking (IGSCC) of austenitic stainless steel piping, 
erosion-corrosion of carbon steel piping in secondary systems, and 
a variety of types of fatigue failures. In addition, other problems 
have been identified that must be addressed in considering ex- 
tended lifetimes for nuciear plants. These include the embrittlement 
of cast stainless steels after extended thermal aging at reactor op- 
erating temperatures and the effect of reactor environments on the 
design margin inherent in the ASME Section Ill fatigue design 
curves especially for carbon steel piping. These problems are being 
addressed by wide-ranging research programs in this country and 
abroad. The purpose of this review is to highlight some of the 
accomplishments of these programs and to note some of the re- 
maining unanswered questions. 


28359 Characterization of fine-scale microstructures in aged 
primary coolant pipe steels. Miller, M.K. (Metals and Ceramics 
Div., Oak Ridge National Lab., Oak Ridge, TN (US)); Bentley, J. pp. 
341-350 of Proceedings of the third international symposium on en- 
vironmental degradation of materials in nuclear power systems. 
Theus, G.J.; Weeks, J.R. The Metallurgical. Society Inc., Warren- 
dale, PA (1988). (CONF-870839-—: 3. international symposiurn on 
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environmental degradation of materials in nuclear power systems: 
water reactors, Traverse City, MI, US, August 30, 1987). 

Atom probe field-ion microscopy, analytical electron microscopy, 
and optical microscopy have been used to investigate the changes 
that occur in the microstructure of cast CF 8 and CF 8M primary 
coolant pipe stainless steels after long-term aging. The cast duplex 
microstructure consisted of austenite with 15% 6-ferrite. Upon aging 
the ferrite spinodally decomposed into a fine scaled network of a 
and a’. A fine G-phase precipitate was also observed in the ferrite. 
The observed degradation in mechanical properties is probably a 
consequence of the spinodal decomposition in the ferrite. 


2203 Fuel Elements 
Refer also to citation(s) 28340, 28377, 28379 


28360 (INIS-mf-11427) Decade of Radiometallurgy Division. 
Ganguly, C.; Bahl, J.K. (eds.) (Bhabha Atomic Research Centre, 
Bombay (India). Radiometallurgy Div.). Bhabha Atomic Research 
Centre, Bombay (india). Dec 1988. 41p. Order Number 
DE89614360/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The main thrust of the Research and Development (R and D) 
activities of the Radiometallurgy Division of the Bhabha Atomic Re- 
search Centre is on (1) R and D work and production of plutonium 
bearing nuclear fuels, (2) Post-Irradiation Examination (PIE) of fuels 
and structural materials, and (3) failure analysis of power reactor 
components. The main activities and achievements of the Division 
during the decade beginning from April 1978 are highlighted and 
the new thrust areas oriented towards installing a series of 235 
MWe and 500 MWe PHWR units and prototype fast breeder reactor 
(PFBR) of 500 MWe capacity during the next 15 years are described 
in brief. The major achievements during last ten years are: (1) de- 
velopment and irradiation testing of mixed uranium plutonium oxide 
(MOX), as an alternative fuel for boiling water reactors at Tarapur, 
(2) setting up of a 10 tons/year pilot plant for fabrication of oxide 
fuels and technical support for setting up such plants, (3) develop- 
ment and production of plutonium rich, advanced mixed uranium 
plutonium monocanbide driver fuel for the Fast Breeder Test Reactor 
comm issioned at Kalpakkam, (4) development and fabrication of 
Al-233U plate fuel elements for KAMIN! reactor, (5) PIE of fuel 
elements from Indian reactors in operation, (6) failure analysis of re- 
actor components, and (7) in-pile performance analysis of power 
reactor structural materials. A list of publications during 1978-88 by 
the scientists of the Division is given at the end. The publications 
are listed under the headings: (1) fuels, (2) non-destructive evalua- 
tion, (3) engineering development, (4) welding development, (5) 
characterization and property evaluation, and (6) post irradiation ex- 
amination. The entire text is illustrated with a number of diagrams 
and photographs - many of them coloured . (M.G.B.). 


28361 Expert system for surveillance and diagnosis of 
breach fuel elements. Gross, K.C. To Dept. of Energy. USA Patent 
Application 7-146,559. 21 Jan 1988. 22p. DOE Contract W-31109- 
ENG-38. Order Number DE89010886/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

An apparatus and method are disclosed for surveillance and diag- 
nosis of breached fuel elements in a nuclear reactor. A delayed 
neutron monitoring system provides output signals indicating the de- 
layed neutron activity and age and the equivalent recoil area of a 
breached fuel element. Sensors are used to provide outputs indicat- 
ing the status of each component of the delayed neutron monitoring 
system. Detectors also generate output signals indicating the reac- 
tor power level and the primary coolant flow rate of the reactor. The 
outputs from the detectors and sensors are interfaced with an artifi- 
cial intelligence-based knowledge system which implements 
predetermined logic and generates output signals indicating the op- 
erability of the reactor. 2 figs. 


2204 Control Systems 
Refer also to citation(s) 28352, 28429, 28454, 28455, 28457, 28458 


28362 (CEA-DAS-529e) Improvement of incidental recovery 
performances on console by the use of synthesis images in 


the monitoring phase. Oudiz, A.; Sicard, Y.; Siebert, S.; Thebautt, 
M.H. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete. Oct 1988. 10p. (CONF- 
881014—: International European Nuclear Society/American Nuclear 
Society meeting on thermal reactor safety, Avignon, FR, October 2, 
1988). Order Number DE89764012/JAW. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

In all industrial processes, the present day tendency in control 
room design is towards an ever increasing computerization. In par- 
ticular, the design projects for new control interfaces in nuclear 
power station control rooms offer the possibility of optimizing suit- 
ability of control means to team capacities. In many situations the 
operator is still the decision maker (despite the high degree of plant 
automation), the aim is not to dispense with him but rather to come 
to a more complete understanding of his needs so as to assist him 
in his complex task. Our problem assumes, however, that we are 
able to solve a preliminary question, namely what will be the opera- 
tor’s behaviour when using a control tool of our design. Simulation 
enables us to get round this preliminary question inherent to all new 
designs. In our case, we simulate a process by means of calcula- 
tion methods, and test prototype control interfaces, while observing 
how the operator adapts to this new tool - this once he has passed 
beyond the trainee stage. Comparison of the different analyses for 
each prototype enables the design criteria for future interfaces to be 
defined. This paper describes the method used for interface com- 
parison, summarizes our previous works published elsewhere and 
describes the results of a comparison between incidental recovery 
activities carried out on desk with and without use of monitor orien- 
tated synthesis images. 


28363 (CNIC—00149) New low-frequency power unit based 
on principle of converting phase condenser. Liu Lianye; Zhu Yu- 
long. China Nuclear Information Centre, Beijing, BJ (China). Feb 
1988. 12p. (in Chinese). (RINPO-0004). Order Number 
DE89614373/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

While a magnetic reluctance motor is used for driving a reactor 
control rod, it needs a low-frequency power unit. In this case it's 
phase sequence can be positive or negative. In a project this power 
unit is a frequency converter based on principle of converting phase 
resistance from a alternative current frequency to another one con- 
trolled by silicon controlled rectifier. But in practical use, it often 
broke down due to fusing of fuses or malfunction of silicon con- 
trolled rectifiers and converting phase resistances and so on. A new 
low-frequency power unit based on principle of converting phase 
condenser instead of converting phase resistance is described. It 
stood up to all tests of laboratory and actual application, it is proved 
that the new low-frequency power unit has the advantage over the 
old one in many sides, such as simpler circuit, smaller heat gener- 
ating, higher lifting power of drive mechanism, and increased 
reliability. 


28364 (CONF-890555-14) Multivariable control for the 
PRISM ALMR. Wilson, T.L.; Wagner, W.K. Oak Ridge National 
Lab., TN (USA). 1989. 15p. DOE Contract AC05-840R21400;AC03- 
89SF17445. From 7. power plant dynamics, control and testing 
symposium; Knoxville, TN, US; May 15, 1989. Order Number 
DE89011236/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This paper describes the application of state variable control de- 
sign methods in the conceptual design of two key system level 
controllers in the PRISM ALMR. The PRISM plant concept consists 
of three power blocks, each made up of three identical reactors and 
steam generator modules connected to one turbine. Operation of 
these physically distributed systems is directed by a hierarchy of 
controllers at the system, power block, and pliant levels. The system 
level controllers in this paper are the reactivity controllers for move- 
ment of the six control rods in each of the nine reactor modules, 
and the feedwater control of the three parallel steam generators in 
each of the three power blocks. 4 refs., 6 figs., 1 tab. 


28365 (CONF-890555—16) A new nonlinear “reconstructive” 
control approach applied to the axial xenon oscillation problem 
in PWRs. Berkan, R.C.; Upadhyaya, B.R.; Perez, R.B.; Kisner, R.A. 
Oak Ridge National Lab., TN (USA). 1989. 18p. DOE Contract 
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AC05-840R21400. From 7. power plant dynamics, control and test- 
ing symposium; Knoxville, TN, US; May 15, 1989. Order Number 
DE89012502/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The concept of dynamic equilibrium of control in conjunction with 
a proportional corrector constitutes the structure of the new control 
technique. The controller utilizes direct measurements and model- 
based state estimations in the feedback loop. The method includes 
recovering unanticipated parametric variations or partially unknown 
dynamics. An application of this approach to the axial xenon 
oscillation problem of PWRs was considered. A two-point xenon os- 
cillation model was used in designing the controller and testing it 
through simulations. 6 refs., 8 figs. 


28366 (DOE/NE/37959-27) Automated generation of nonlin- 
ear system characterization for sensor failure detection. 
Upadhyaya, B.R.; Holbert, K.E.; Eryurek, E. Tennessee Univ., 
Knoxville, TN (USA). Dept. of Nuclear Engineering. 1989. 7p. DOE 
Contract ACO02-86NE37959. (CONF-8904207—1: ISA aerospace in- 
dustries/test measurement symposium, Orlando, FL, US, April 30, 
1989). Order Number DE89011497/JAW. Available from NTIS, PC 
A02 - OSTI. 

Independent estimation of critical signals is required for use in 
consistency checking of instrument outputs and for isolating 
common-mode failures. When measurement redundancy is not 
available, this method can be used for monitoring sensor degrada- 
tion or sensor drift by on-line prediction ef the sensor output. A 
methodology is developed to characterize a given critical signal as 
a function of other related variables in a process by a nonlinear 
minimum-term model. This steady-state characterization is fully au- 
tomated and implemented in a VAX workstation and is applied for 
sensor failure monitoring in a power plant. 5 refs., 4 figs. 


28367 (DP-MS—88-179) Dynamic range and time response 
of a new hafnium neutron detector. Randolph, H.W.; Sessions, 
H.T. Savannah River Lab., Aiken, SC (USA). 1989. 3p. DOE Con- 
tract ACO09-76SR00001. (CONF-8903114—1: American power 
conference, Chicago, IL, US, March 23, 1989). Order Number 
DE89010461/JAW. Available from NTIS, PC A02 - OSTI. 

A Babcock and Wilcox hafnium neutron detector was evaluated 
for use in measuring shut-down speed of a reactor during fast 
scram tests. The detector measured neutron flux over a dynamic 
range of eight decades and responded in a time that was short 
compared to 50 microseconds. Response was determined inside 
the cavity of a Godiva reactor operated in continuous and pulsed 
modes to generate power levels from 100 watts to 10'° watts. The 
detector will provide neutron measurements previously unavailable 
for pulsed reactors and is already being used for the fast response 
part of an in-core reactor power monitor at Savannah River Plant in 
Aiken, South Carolina. 2 refs., 7 figs. 


28368 (ENEA-RT-TIB—88-2) Application of the system- 
process-goal (SPG) approach to the TRIGA RC-1 reactor 
system. Gadomski, A.M. ENEA, Rome (italy). Apr 1988. 49p. Order 
Number DE88755373/JAW. Available from NTIS (US Sales Only), 
PC A03. 

In the SPG approach (System-Process-Goal), it is initially as- 
sumed that the knowledge necessary for achieving the goal is 
available but it is not ordered, or ordered for other purposes. The 
aim of the SPG is to give, by means of uniform and mathematical 
formalism and the decomposition of goal-system relationships, the 
description of the aim system in the form of a network. The SPG 
approach is useful for the building of a reactor operator aid system. 
This paper presents the conception and the application of the SPG 
approach to the decomposition of the TRIGA RC-1 dynamics and to 
the design of TRIGA diagnostic algorithms. The SPG can also serve 
as a tool for the construction of the expert system environment. 


28369 (EPRI-NP-6296) CAFTA [Computer-Assisted Fault 
Tree Analysis] user's manual: Version 2.0: Final report. Electric 
Power Research Inst., Palo Alto, CA (USA); Science Applications 
International Corp., Los Altos, CA (USA). Apr 1989. 296p. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
CAFTA is a comprehensive PC-based fault tree workstation. It 
includes a full-screen fault tree editor, a multi-level reliability data- 
base, a powerful cut set generation routine, and a cut set results 


editor. CAFTA’s fault tree editor is a full-feature, full-screen, logic 
model editor. It has numerous editing capabilities, with syntax and 
logic checking, to support the building and maintaining of large fault 
tree models. All data of the fault tree models is stored in a multi- 
level database. This lets you store data for individual events and 
groups of events separately, minimizing the updating effort. This 
database contains descriptions, reliability and uncertainty data, 
source and user-defined fields for each event in the fault tree 
model. Event names are automatically added to the database as 
they are added to the fault trees. CAFTA’s cut set generator per- 
forms the logical reduction of any gate in the fault tree model to find 
the minimal cut sets. Its efficient algorithm uses all available mem- 
ory and can truncate on either cut set size or probability. The cut 
set results can then be loaded into CAFTA’s cut set results editor. 
This editor is designed to help extract information from the analysis. 
It lets you perform sensitivity and importance studies. For example, 
to perform “what if” studies, you can change event probabilities, or 
set events to TRUE or FALSE to set the effect on the top event 
without having to regenerate the cut sets. 


28370 (PNL-4348-Vol.1) TEMPEST: A_ three-dimensional 
time-dependent computer program for hydrothermal analysis: 
Volume 1, Numerical methods and input instructions. Trent, 
D.S.; Eyler, L.L.; Budden, MJ. Pacific Northwest Lab., Richland, 
WA (USA). Sep 1983. 260p. DOE Contract ACO6-76RL01830. Or- 
der Number DE89010505/JAW. Available from NTIS, PC A12/MF 
A01 - OSTI; GPO Dep. 

This document describes the numerical methods, current capabili- 
ties, and the use of the TEMPEST (Version L, MOD 2) computer 
program. TEMPEST is a transient, three-dimensional, hydrothermal 
computer program that is designed to analyze a broad range of 
coupled fluid dynamic and heat transfer systems of particular 
interest to the Fast Breeder Reactor thermal-hydraulic design com- 
munity. The full three-dimensional, time-dependent equations of 
motion, continuity, and heat transport are solved for either laminar 
or turbulent fluid flow, including heat diffusion and generation in 
both solid and liquid materials. 10 refs., 22 figs., 2 tabs. 


28371 (PNL-4348-Vol.2) TEMPEST: A_ three-dimensional 
time-dependent computer program for hydrothermal analysis: 
Volume 2, Assessment and verification results. Eyler, L.L.; 
Trent, D.S.; Budden, M.J. Pacific Northwest Lab., Richland, WA 
(USA). Sep 1983. 169p. DOE Contract AC06-76RL01830. Order 
Number DE89010314/JAW. Available from NTIS, PC AO8/MF A01 - 
OSTI; GPO Dep. 

During the course of the TEMPEST computer code development 
a concurrent effort was conducted to assess the code’s perfor- 
mance and the validity of computed results. The results of this work 
are presented in this document. The principal objective of this effort 
was to assure the code’s computational correctness for a wide 
range of hydrothermal phenomena typical of fast breeder reactor 
application. 47 refs., 94 figs., 6 tabs. 


28372 


Electrochemical cell and electrode designs for high- 
temperature/high-pressure kinetic measurements. Nagy, Z. 
(Argonne National Lab., Div. of Materials Science and Chemical 
Technology, Argonne, IL (US)); Yonco, R.M. pp. 157-164 of Pro- 
ceedings of the third international symposium on environmental 
degradation of materials in nuclear power systems. Theus, GJ.; 
Weeks, J.R. The Metallurgical Society Inc., Warrendale, PA (1988). 


(CONF-870839-: 3. international symposium on environmental 
degradation of materials in nuclear power systems: water reactors, 
Traverse City, MI, US, August 30, 1987). 

Many corrosion processes of interest to the nuclear power indus- 
try occur in high-temperature/high-pressure aqueous systems. The 
investigation of the kinetics of the appropriate electrode reactions is 
a serious experimental challenge, partially because of the high tem- 
peratures and pressures and partially because many of these 
reactions are very rapid, requiring fast relaxation measurements. An 
electrochemical measuring system is described which is suitable for 
measurements of the kinetics of fast electrode reactions at tempera- 
tures extending to at least 300°C and pressures to at least 10 MPa 
(100 atmospheres). The system includes solution preparation and 
handling equipment, the electrochemical cell, and several electrode 
designs. One of the new designs is a coaxial working electrode- 
counter electrode assembly; this electrode can be used with very 
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fast-rising pulses, and it provides a well defined, repeatedly- 
polishable working surface. Low-impedance reference electrodes 
are also described, based on electrode concepts responding to the 
pH or the redox potential of the test solution. Additionally, a novel, 
long-life primary reference electrode design is reported, based on a 
modification of the external, pressure-balanced Ag/AgCl reference 
electrode. 


28373 Waterside corrosion, hydrogen pickup, and hydrogen 
redistribution in zircaloy-2 pressure tubes during long expo- 
sure in N reactor. Lanning, D.D. (Pacific Northwest Lab., Richland, 
WA (US)); Johnson, A.B. Jr.; Trimble, D.J. pp. 597-602 of Proceed- 
ings of the third international symposium on environmental 
degradation of materials in nuclear power systems. Theus, G.J.; 
Weeks, J.R. The Metallurgical Society Inc., Warrendale, PA (1988). 
(CONF-870839-: 3. international symposium on environmental 
degradation of materials in nuclear power systems: water reactors, 
Traverse City, MI, US, August 30, 1987). 

The Zircaloy-2 pressure tubes in the Hanford N Reactor have 
been in service for over 22 years. Under an ongoing tube surveil- 
lance program, single tubes have been removed every 2 to 5 years, 
and destructively examined, for a total of 9 tubes examined to date. 
In the most recently examined tube (21-year service life), the maxi- 
mum inner surface i.e., coolant-side oxide layer thickness is —50 
um. The corresponding wall-averaged hydrogen concentration 
varies from a low of -50 to a high of -200 ppm around the circum- 
ference of the tube. These results are consistent with a thick-film 
hypothesis regarding oxidation and hydriding mechanisms, which 
was derived from test reactor data. Through-wall surveys of the hy- 
drogen content in the most recently examined tube reveal that the 
azimuthal variation of the hydrogen concentration occurs mainly at 
the inner surface, where the concentrations are higher than in the 
bulk of the tube. This indicates that an azimuthal inner-surface tem- 
perature gradient existed within the tube, implying a corresponding 
azimuthal coolant temperature gradient. 


28374 Aging degradation of cast stainless steels. Chopra, 
O.K. (Materials and Components Technology Div., Argonne National 
Lab., Argonne, IL (US)); Chung, H.M. v.v of Proceedings of the third 
international symposium on environmental degradation of materials 
in nuclear power systems. Theus, G.J.; Weeks, J.R. The Metallurgi- 
cal Society Inc., Warrendale, PA (1988). (CONF-870839-: 3. 
international symposium on environmental degradation of materials 
in nuclear power systems: water reactors, Traverse City, MI, US, 30 
Aug - 3 sep 1987). 

A program is being conducted to investigate the significance of 
in-service embrittlement of cast duplex stainless steels under light- 
water operating conditions. Mechanical property data are presented 
from Charpy-impact, tensile, and J-R curve tests for several heats 
of cast stainless steel aged up te 10,000 h at 450, 400, 350, 320, 
and 290°C. The results indicate that thermal aging increases the 
tensile strength and decreases the impact energy, Jic, and tearing 
modulus of the steels. Also, the ductile-to-brittle transition curve 
shifts to higher temperatures. The fracture toughness results are 
consistent with the Charpy-impact data, i.e., the relative reduction in 
Jic is similar to the relative decrease in impact energy. The ferrite 
content and concentration of carbon in the steel have a strong ef- 
fect on the overall process of low-temperature embrittlement. The 
low-carbon CF-3 steels are the most resistance and Mo-containing 
CF-8M steels are most susceptible to embrittlement. The influence 
of nitrogen content and distribution of ferrite on loss of toughness 
are discussed. The data also indicate that existing correlations do 
not accurately represent the embrittlement behavior over the tem- 
perature range 280-450°C, i.e., extrapolation of high-temperature 
data to reactor temperatures may not be valid for some composi- 
tions of cast stainless steel. 


28375 Fuel performance in the United States. Bailey, W.J. 
(Battelle-Pacific Northwest Labs., Richland, WA (US)); Wu, S.; Lo- 
bel, R. Transactions of the American Nuclear Society (USA), 54(1): 
161 (1987). (CONF-870837-—: 13. American Nuclear Society inter- 
national meeting on nuclear power plant operation, Chicago, IL, US, 
August 30, 1987). 

Monitoring in-reactor performance of nuclear fuel in U.S. commer- 
cial light water reactors yields important feedback for safety 
considerations and licensing procedures. A series of annual reports 


(the most recent is eighth, which covers 1985) has been imple- 
mented by the U.S. Nuclear Regulatory Commission through a 
program at Battelle-Pacific Northwest Laboratories in which fuel per- 
formance is evaluated and annual summaries are prepared. Events 
involving fuel and fuel-reiated systems are also described in the re- 
ports. This paper describes their findings. 


28376 The intelligent random number technique in MCNP. 
Booth, T.E. (Los Alamos National Lab., Los Alamos, NM (US)). Nu- 
clear Science and Engineering (USA), 100(3): 248-254 (Nov 1988). 

A Monte Carlo learning and biasing technique that does its learn- 
ing and biasing in the random number space rather than in the 
physical phase-space has been implemented in the Monte Carlo 
computer code MCNP. The technique was successfully applied on 
a simple penetration problem, and the results are given. The tech- 
nique was also applied to a streaming problem with only marginal 
success. 


28377 Multidimensional effects in optimal control analysis 
for nuclear reactors. Wyss, G.D. (Sandia National Labs., Albu- 
querque, NM (US)); Alford, R.A. Nuclear Science and Engineering 
(USA), 100(4): 458-466 (Dec 1988). 

Physically realistic step function control rod models are shown to 
be unsolvable under traditional formulations of distributed parameter 
optimal control theory. Extensions to the theory are proposed and 
derived to allow these systems to be analyzed using straightforward 
optimality conditions. The extended theory is then applied to a 
xenon-iodine oscillation problem in two dimensions. The conditions 
of optimality are found, and analytical insights concerning the impor- 
tance of the control rod tip for the optimality condition are obtained. 
The flux influence function is found by solving an eigenvalue prob- 
lem, and the required normalization condition is found in one of the 
optimality conditions. The optimality and normalization conditions 
are solved numerically for a severe xenon transient, and the tran- 
sient is stabilized by the intervention of the optimal control. 


28378 Liquid-metal-cooled reactor thermal-hydraulic calcula- 
tions in the United States. Dunn, F.E. (Argonne National Lab., 
Argonne, IL (US)); Malloy, D.J.; Mohr, D. Nuclear Science and En- 
gineering (USA), 100(4): 558-563 (Dec 1988). 

A wide range of thermal-hydraulic computer codes has been de- 
veloped by various organizations in the United States. These codes 
cover an extensive range of purposes from within-assembly-wise 
pin temperature calculations to plantwide transient analysis. The 
codes are used for static analysis, analysis of protected anticipated 
transients, and analysis of unprotected transients for the more re- 
cent liquid-metal-cooled reactor designs. Some of these codes are 
plant specific; others are more general and can be applied to a 
number of plants or designs. 


28379 Expert system for surveillance and diagnosis of 
breach fuel elements. Gross, K.C. To Dept. of Energy, Washing- 
ton, DC. USA Patent 4,803,040. 7 Feb 1989. Filed date 21 Jan 
1988. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

An apparatus and method are disclosed for surveillance and diag- 
nosis of breached fuel elements in a nuclear reactor. A delayed 
neutron monitoring system provides output signals indicating the de- 
layed neutron activity and age and the equivalent recoil areas of a 
breached fuel element. Sensors are used to provide outputs indicat- 
ing the status of each component of the delayed neviron imonitoring 
system. Detectors also generate output signals indicating the reac- 
tor power level and the primary coolant flow rate of the reactor. The 
outputs from the detectors and sensors are interfaced with an artifi- 
cial intelligence-based knowledge system which implements 
predetermined logic and generates output signals indicating the op- 
erability of the reactor. 


2205 Environmental Aspects 


Refer also to citation(s) 28337, 28364, 28432, 28439, 28446, 
29405, 29535, 29536 


28380 (EGG-M-88451) Fission rate measurements in fuel 
plate type assembly reactor cores. Rogers, JW. EG and G 
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Idaho, Inc., Idaho Falls, ID (USA). 1988. 6p. DOE Contract AC07- 
761D01570. (CONF-8804213—4: American Nuclear Society 
conference on fifty years with nuclear fission, Gaithersburg, MD, 
US, April 26, 1988). Order Number DE89011143/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The methods, materials and equipment have been developed to 
allow extensive and precise measurement of fission rate distribu- 
tions in water moderated, U-Al fuel plate assembly type reactor 
cores. Fission rate monitors are accurately positioned in the reactor 
core, the reactor is operated at a low power for a short time, the 
fission rate monitors are counted with detectors incorporating auto- 
mated sample changers and the measurements are converted to 
fission rate distributions. These measured fission rate distributions 
have been successfully used as baseline information related to the 
operation of test and experimental reactors with respect to fission 
power and distribution, fuel loading and fission experiments for 
approximately twenty years at the Idaho National Engineering Labo- 
ratory (INEL). 7 refs., 8 figs. 


28381 (EPRI-NP-6344) Studies on the radiation stability of 
cesium iodide: Final report. Wren, D.J.; Rondeau, R.K.; Pellow, 
M.D. Electric Power Research Inst., Palo Alto, CA (USA); Atomic 
Energy of Canada Ltd., Pinawa, Manitoba (Canada). Whiteshell 
Nuclear Research Establishment. Apr 1989. 87p. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

Experiments have been conducted to determine the stability of 
molecular cesium iodide flowing in steam at a temperature of 900°C 
through a stainless steel pipe in the presence of a radiation field. 
The results show that, while some thermal decomposition does oc- 
cur, the presence of radiation fields as high as 0.5 megarad/hour 
have no effect on the stability of molecular cesium iodide. This is in 
agreement with the prediction of theoretical analyses that also were 
done during the course of the study. 31 figs., 20 tabs. 


28382 (EPRI-NP-6368) Review of the United Kingdom PWR 
primary-circuit-chemistry program: Progress report No. 1. 
Swan, T. Electric Power Research Inst., Palo Alto, CA (USA); Cen- 
tral Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs. May 1989. 44p. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The United Kingdom is building its first PWR station at Sizewell 
‘B’ which is due to start generation of power during 1994. This is 
planned to be the first of a number of PWRs. The construction pro- 
gram is being supported by an R and D program which, inter alia, 
addresses the accumulation of radioactive deposits in the primary 
circuit. The present report reviews recent developments in the 
United Kingdom man-rem control and chemistry program which is 
funded by the Central Electricity Generating Board and the UK De- 
partment of Energy. The aim is to highlight the principal findings 
from recent work and to set them in the context of world wide devel- 
opments in this area. The object is to make EPRI members aware of 
the studies being conducted in the United Kingdom and also to give 
a view of the forward program for 1989. 10 refs., 14 figs., 7 tabs. 


28383 (GEND-064) US Department of Energy Three Mile Is- 
land research and development program: 1988 annual report. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 1989. 85p. DOE 
Contract ACO7-761D01570. Order Number DE89010558/JAW. Avail- 
able from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Defueling of the Three Mile Island Unit 2 (TMI-2) reactor contin- 
ued through 1988. This report summarizes that work and other 
TMI-2-related cleanup, research, and development activities. The 
major topics include: waste immobilization; core transportation, 
receipt, and storage; abnormal waste; accident evaluation and tech- 
nical integration programs; future uses and application of TMI-2 
data. While some of the technology being developed is of direct 
benefit to the cleanup operations at TMI-2, it will also benefit the 
entire nuclear power industry. 


28384 (NUREG/CR-4994) Core-concrete interactions using 
molten steel with zirconium on a basaltic basemat: The SURC- 
4 experiment. Copus, E.R.; Blose, R.E.; Brockmann, J.E.; Gomez, 
R.D.; Lucero, D.A. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Systems Research; Sandia National Labs., 


Albuquerque, NM (USA). Apr 1989. 319p. DOE Contract AC04- 
76DP00789. (SAND—87-2008). Available from NTIS, PC A14/MF 
A01 - GPO - OSTI. 

An experiment was performed in order to evaluate the additional 
effects of zirconium metal oxidation on core debris interactions us- 
ing molten stainless steel as the core debris simulant. The SURC-4 
experiment eroded a total of 25 cm of basalatic concrete during 62 
minutes of sustained interaction. The meltpool temperatures during 
the test ranged from 1500°C before zirconium addition to 1650°C 
during the zirconium-steel-concrete phase of the test which lasted 
42 minutes. Large increases in erosion rate, gas production, and 
aerosol release were also measured shortly after Zr metal was 
added to the melt. The data return from the test was outstanding 
and these results were subsequently used as input to an OECD 
code comparison exercise. 19 refs., 86 figs., 32 tabs. 


28385 (ORNL/CSD/TM-259) Comparison of radiation spec- 
tra from selected source-term computer codes. Brady, M.C.; 
Hermann, O.W.; Wilson, W.B. Oak Ridge National Lab., TN (USA). 
Apr 1989. 79p. DOE Contract ACO5-840R21400. Order Number 
DE89010193/JAW. Available from NTIS, PC AOS/MF A01 - OSTI; 
GPO Dep. 

This report compares the radiation spectra and intensities pre- 
dicted by three radionuclide inventory/depletion codes, ORIGEN2, 
ORIGEN-S, and CINDER-2. The comparisons were made for a se- 
ries of light-water reactor models [including three pressurized-water 
reactors (PWR) and two boiling-water reactors (BWR)] at cooling 
times ranging from 30 d to 100 years. The work presented here 
complements the results described in an earlier report that dis- 
cusses in detail the three depletion codes, the various reactor 
models, and the comparison by nuclide of the inventories, activities, 
and decay heat predictions by nuclide for the three codes. In this 
report, the photon production rates from fission product nuclides 
and actinides were compared as well as the total photon production 
rates and energy spectra. Very good agreement was observed in 
the photon source terms predicted by ORIGEN2 and ORIGEN-S. 
The absence of bremsstrahlung radiation in the CINDER-2 calcula- 
tions resulted in large differences in both the production rates and 
spectra in comparison with the ORIGEN2 and ORIGEN-S results. A 
comparison of the CINDER-2 photon production rates with an 
ORIGEN-S calculation neglecting bremsstrahlung radiation showed 
good agreement. An additional discrepancy was observed in the 
photon spectra predicted from the CINDER-2 calculations and has 
been attributed to the absence of spectral data for ‘Pr in those 
calculations. 12 refs., 26 figs., 36 tabs. 


28386 Criteria for decommissioning. Ricci, P.F. (Lawrence 
Berkeley Lab., Berkeley, CA (US)). v.v of Energy/environment op- 
portunities for civil engineers. Clark, D.E.; White, W.B.; Machiels, 
AJ. American Society of Civil Engineers, New York, NY (1988). 
(CONF-880568-: Symposium on nuclear facility decommissioning: 
environmental effects of decommissioning nuclear facilities, 
Nashville, TN, US, 9-11 May 1988). 

In this paper the authors describe three risk acceptability criteria 
as parts of a strategy to clean up decommissioned facilities, related 
to both the status quo and to a variety of alternative technical clean- 
up options. The acceptability of risk is a consideration that must 
enter into any decision to establish when a site is properly decom- 
missioned. To do so, both the corporate and public aspects of the 
acceptability issue must be considered. The reasons for discussion 
the acceptability of risk are to: Legitimize the process for making 
cleanup decisions; Determine who is at risk, who benefits, and who 
bears the costs of site cleanup, for each specific cleanup option, in- 
cluding the do nothing option; Establish those factors that, taken as 
a whole, determine measures of acceptability; Determine chemical- 
specific aggregate and individual risk levels; and Establish levels for 
cleanup. The choice of these reasons is pragmatic. The method 
consistent with these factors is risk-risk-effectiveness: the level of 
cleanup must be consistent with the foreseeable use of the site and 
budget constraints. Natural background contamination is the level 
below which further cleanup is generally inefficient. Case-by-case 
departures from natural background are to be considered depend- 
ing on demonstrated risk. For example, a hot spot is obviously a 
prima facie exception, but should be rebuttable. Rebuttability means 
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that, through consensus, the "hot spot” is shown not to be associ- 
ated with exposure. 


2206 Research, Test, and Experimental Reactors 


Refer also to citation(s) 28367, 28368, 28380, 28398, 28414, 
28419, 28421, 28441, 28445, 28457, 29289, 29318, 29819, 29828, 
29946, 30049, 30082, 30083, 30084, 30086, 30147 


28387 (EGG-M-89043) Developing a performance based re- 
training program for the Advanced Test Reactor (ATR) reactor 
operators and supervisors. Betz, T.L. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). 1989. 8p. DOE Contract ACO7-761D01570. 
(CONF-890470-—7: 8. symposium on training of nuclear facility per- 
sonnel, Gatlinburg, TN, US, April 23, 1989). Order Number 
DE89011031/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The Department of Energy’s (DOE) Advanced Test Reactor (ATR) 
is operated to support DOE's requirements for fuel and material 
irradiation data. In addition, limited space is made available to in- 
dustry for materials irradiation and radioactive isotope production. 
The 250 MW*" ATR was designed in the early 1960's, constructed 
in the mid 1960’s and placed in operation in 1967. It has operated 
successfully for the past 22 years. A staff of approximately 90 oper- 
ators and supervisors (includes the equivalent of non-licensed 
operators) are available to operate this facility. Internal policies re- 
quire that these individuals have either a bachelors degree in one of 
the sciences or two years prior nuclear experience prior to employ- 
ment as reactor operators at the ATR. Therefore, the initial training 
and retraining programs have been structured accordingly to meet 
the needs of this type of individual. 


28388 (EGG-M-89044) The development and implementa- 
tion of quality based team and diagnostic skills training at the 
Advanced Test Reactor. Peterson, L.W. EG and G Idaho, inc., 
Idaho Falls, ID (USA). 1989. 7p. DOE Contract ACO7-761D01570. 
(CONF-890470-6: 8. symposium on training of nuclear facility per- 
sonnel, Gatlinburg, TN, US, April 23, 1989). Order Number 
DE89011032/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The Department of Energy's (DOE) Advanced Test Reactor (ATR) 
has been involved in Team and Diagnostic Skills training since the 
early part of 1988. This training was developed in-house utilizing 
material from numerous sources. To assist in achieving a high qual- 
ity program that would be both well received by operations and 
effective in bringing positive behavioral changes, concepts of adult 
learning were utilized in the development and implementation. This 
paper will state the concepts and discuss how they were and con- 
tinue to be used to develop, revise, and implement Team and 
Diagnostic Skills training at ATR. 4 refs. 


28389 (INIS-SU-77/A, pp. 185-189) Ultracold neutron source 
with a supermirror neutron turbine. Utsuro, M. (Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst.); Okumura, K.; 
Ebisawa, T.; Kawabata, Y.; Shirahama, S. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Yadernykh Issledovanij. 1988. (CONF-870959-: 1. international 
conference on neutron physics, Kiev, SU, September 21, 1987). In 
Neutron physics. Vol. 1. Order Number DE89780087/JAW. Avail- 
able from NTIS (US Saies Only), PC A19/MF A01. 

The structure and the results of test operations of a neutron tur- 
bine with the reflecting blades made of flat supermirrors to produce 
ultracold neutrons (UCN) are described. The velocity spectra and 
the intensity distributions of the output turbine are given. High effi- 
ciency and other several advantages of the present method of UCN 
production are indicated. 11 refs.; 8 figs. 


28390 (JAERI-M-88-258) Analysis method of the coated 
fuel particle failure and fractional release from fuel elements of 
HTTR. Sawa, Kazuhiro; Shiozawa, Shusaku; Hirano, Mitsumasa; 
Fujii, Sadao. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Dec 1988. 48p. (In Japanese). Order Number DE89772593/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This report summarized the analytical models and the correlations 
to evaluate the failure of coated fuel particles and the fission 


product fractional releases during a normal operation of High Tem- 
perature Engineering Test Reactor (HTTR). The calculational results 
on the basis of the present analytical model and the correlations are 
in a good agreement with the fractional releases of noble gases and 
iodine obtained from the 5th OGL-1 fuel element irradiation experi- 
ment. Thus, the analytical models and the correlations developed 
are concluded to be applicable enough to evaluate the fission prod- 
ucts release from the HTTR fuel. 


28391 (JAERI-M-89-001) Two-dimensional thermal analysis 
code "TAC-NC’ for high temperature engineering test reactor 
and its verification. Kunitomi, Kazuhiko; Nakagawa, Shigeaki; Hi- 
rano, Mitsumasa; Suzuki, Katsuo; Wada, Hozumi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1989. 37p. (In Japan- 
ese). Order Number DE89772599/JAW. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The two-dimensional thermal analysis code "TAC-NC’ is revised 
from the analytical code 'TAC-2D’ for transient therma! behaviour to 
calculate natural convection in case of loss of forced cooling acci- 
dents or phenomena such as a depressurization accident of HTTR 
(High Temperature Engineering Test Reactor). This report describes 
the analytical model of the "TAC-NC’ code and its verification re- 
sults. Analytical results of the 'TAN-NC’ code were compared with 
experimental results of the air ingress test apparatus which is a 
small scale simulation of HTTR. Analytical results on temperature 
and flow rate of natural convection were in good agreement with 
those of experimental results. 


28392 Optimization of an epithermal beam for NCT at the 
Brookhaven Medical Research Reactor (BMRR). Fairchild, R.G. 
(State Univ. of New York, Stony Brook, NY (USA). Hospital); Kalef- 
Ezra, J.A.; Fiarman, S.; Hanz, J.; Mussolino, S.; Wielopoiski, L.; 
Wheeler, F. Strahlentherapie und Onkologie (F.R. Germany), 
165(2/3): 84-86 (Feb-Mar 1989). DOE Contract AC02-76CH00016. 
(CONF-8805150—: 4. international conference on neutron capture 
therapy, Bremen, DE, May 31, 1988). 

MRR REACTOR/neutron capture therapy; EPITHERMAL NEU- 
TRONS 


28393 Reactor physics design for an epithermal neutron 
beam at the power burst reactor facility. Wheeler, F.J. (idaho 
National Engineering Lab., Idaho Falls (USA)); Rushton, B.L.; Par- 
sons, D.K.; Nigg, D.W. Strahlentherapie und Onkologie (F.R. 
Germany), 165(2/3): 69-71 (Feb-Mar 1989). DOE Contract ACO7- 
761D01570. (CONF-8805150-: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 

PBF REACTOR/neutron capture therapy; EPITHERMAL NEU- 
TRONS; REACTOR PHYSICS; REACTOR CORES; IRRADIATION 
CAPSULES; THERMAL COLUMNS; NEUTRON SOURCES; DE- 
SIGN 


28394 The measurement of reactivity using algorithms de- 
rived from the dynamic period equation. Bernard, J.A. (Nuclear 
Reactor Lab., MIT, Cambridge, MA (US)). /EEE (institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Science 
(USA), 36(1): 1270-1275 (Feb 1989). (CONF-881103—: IEEE nu- 
clear science symposium, Orlando, FL, US, November 9, 1988). 
Two new algorithms for the measurement of reactivity have been 
developed. These are Inverse Dynamics, and the Hybrid Method. 
The basis of each is the dynamic period equation which gives the in- 
stantaneous reactor period as a function of both the rate of change 
of reactivity and the reactivity. Both methods are rigorous. Inverse 
dynamics uses the dynamic period equation to determine the rate of 
change of reactivity. The reactivity is then found by integration. The 
hybrid method applies simultaneously both the standard and the 
alternate forms of the dynamic period equation thereby solving di- 
rectiy for the reactivity. Both techniques have been tested on the 5 
MWt MIT Research Reactor. Following a review of the definition of 
reactivity and existing methods for its measurement, these new 
techniques are described. The results of their experimental evalua- 
tion are then presented together with an assessment of their utility. 
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28395 (WHC-SA-0440) Evolution of the Hanford graphite 
reactor technology. Toffer, H. Westinghouse Hanford Co., Rich- 
land, WA (USA). Apr 1989. 9p. DOE Contract AC06-87RL10930. 
(CONF-8904201-2: American Nuclear Society meeting, Gaithers- 
burg, MD, US, April 25, 1989). Order Number DE89011046/JAW. 
Available from NTIS, PC A02 - OSTI. 

The Hanford Site (Hanford) has played an important part in the 
development of nuclear energy and reactors in the first 50 yrs. This 
paper follows the evolution of the graphite-moderated, light-water 
cooled reactor technology at Hanford through the various genera- 
tions of reactor types. Nine reactors were built and operated 
successfully between 1944 and 1987. Design improvements, safety 
feature advances, and isotope production flexibility are highlighted. 
The N Reactor, a third generation Hanford reactor, represents a 
successful demonstration of power and multiple isotope production 
capability. Safety features of the N Reactor place it on par with 
commercial power reactors as confirmed in recent detailed reanaly- 
ses for a probabilistic risk assessment (PRA). Most of the 
technology was endemic to the site; however, significant contribu- 
tions to the nuclear industry can be identified. 5 refs., 11 figs. 


28396 (WSRC-RP-89-33) Comparison of alternative NPR 
fuel cycles. King, F.D. Westinghouse Savannah River Co., Aiken, 
SC (USA). Apr 1989. 23p. DOE Contract AC09-89SR18035. Order 
Number DE89011648/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

It is likely that the proposals for the new heavy water production 
reactor will include at least one design incorporating a low-enriched 
uranium (LEU) fuel cycle while other designs will incorporate the 
traditional high enriched uranium (HEU) fuel. The LEU option would 
offer small advantages in reactor safety. On the other hand, as 
shown in this evaluation, using LEU rather than HEU in the new 
heavy water rector would decrease tritium production by 25% for 
comparable power-level reactors and would increase the annual 
throughput of total uranium about 10-fold. This would increase capi- 
tal cost by $275 million and annual operating costs by $27 million, 
and would require several modifications to fuel fabrication, fuel re- 
processing, and waste management facilities. Furthermore, the 
estimated four-fold increase in high-level waste from the LEU fuel 
cycle would run counter to DOE’s long range goal of waste mini- 
mization. 18 refs., 6 figs., 7 tabs. 


2208 Propulsion Reactors 
Refer also to citation(s) 28326, 23357, 30146, 30148 


28397 Space applications of fusion energy. Roth, J.R. (Univ. 
of Tennessee, Knoxville, TN (US)). Fusion Technology (USA), 
15(2): 1107 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

When more than a few hundred kilowatts of steady state power 
are required for space applications, the only feasible choices ap- 
pear to be nuclear fission or nuclear fusion. The space application 
places different and/or more stringent constraints on the choice of 
fusion confinement system than do ground-based electric utility 
applications. Foreseeable applications of fusion reactors to space- 
related power and propulsion systems appear to require power 
levels from one to several hundred megawatts: there appears to be 
no mission for the multi-gigawatt reactors of interest to the electric 
utilities. This paper examines some of the constraints on plasma 
confinement systems and fusion reactors which are imposed by 
such space-related missions as manned or unmanned operations in 
near earth orbit, interplanetary missions, or requirements of the SDI 
program. The principal performance parameter used to compare 
various powerplant options for space application is the specific 
mass, the kilograms of powerplant mass per unit of electrical or 
thermal power generated by the powerplant. 
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Refer also to citation(s) 27978, 27994, 27995, 28144, 28154, 
28300, 28302, 28304, 28306, 28319, 28331, 28332, 28337, 28338, 
28339, 28341, 28356, 28364, 28369, 28375, 28381, 28384, 28387, 
28395, 28396, 29054, 29068, 29288, 29826 


28398 (BNL-52187) Review of pipe-break probability as- 
sessment methods and data for applicability to the advanced 
neutron source project for Oak Ridge National Laboratory. Full- 
wood, R.R. Brookhaven National Lab., Upton, NY (USA). Apr 1989. 
95p. DOE Contract AC02-76CH00016;AC05-840R21400. Order 
Number DE89012917/JAW. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

The Advanced Neutron Source (ANS) (Difilippo, 1986; Gamble, 
1986; West, 1986; Selby, 1987) will be the world’s best facility for 
low energy neutron research. This performance requires the highest 
flux density of all non-pulsed reactors with concomitant low thermal 
inertial and fast response to upset conditions. One of the primary 
concerns is that a flow cessation of the order of a second may re- 
sult in fuel damage. Such a flow stoppage could be the result of 
break in the primary piping. This report is a review of methods for 
assessing pipe break probabilities based on historical operating ex- 
perience in power reactors, scaling methods, fracture mechanics 
and fracture growth models. The goal of this work is to develop 
parametric guidance for the ANS design to make the event highly 
unlikely. It is also to review and select methods that may be used in 
an interactive IBM-PC model providing fast and reasonably accurate 
models to aid the ANS designers in achieving the safety require- 
ments. 80 refs., 7 figs. 


28399 (CEA-DAS-523e) Expert system for the investigation 
of safety system availability on a 900 MWe PWR. Chauliac, C.; 
Deplanque, B.; To, L.H.; Souchet, Y. CEA Centre d’Etudes Nucle- 
aires de Fontenay-aux-Roses, 92 (France). Dept. d'Analyse de 
Surete. 1988. 10p. (CONF-881014—: International European Nu- 
clear Society/American Nuclear Society meeting on thermal reactor 
safety, Avignon, FR, Octeber 2, 1988). Order Number 
DE89764006/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

A computer program of the expert system type would appear to 
be an elegant and effective tool for rapid diagnosis of safety system 
availability in accident situations. The expert system developed for 
this purpose by the Institut de Protection et de Surete Nucleaire (In- 
stitute for Nuclear Safety and Protection) has been described in this 
paper; its logic process has been examined in detail and illustrated 
by means of two examples. In its present form, this expert system 
monitors the availability of 21 main systems. In its final form (1989), 
37 main systems will be tested. It will then include descriptions of 
between 1500 and 2000 objects and will utilize about 1000 rules. It 
will be run (as is presently the case) in a workstation with window- 
ing facilities and graphic result displays which provide the highest 
degree of user-friendliness. 


28400 (CEA-DAS—524e) Severity scale for incidents and ac- 
cidents in French nuclear power plant. Dupuis, M.C.; Guimbail, 
H.; Debes, M.; Roels, C. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’'Analyse de Surete. Oct 
1988. 11p. (CONF-881014—: International European Nuclear Soci- 
ety/American Nuclear Society meeting on thermal reactor safety, 
Avignon, FR, October 2, 1988). Order Number DE89764007/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

All countries operating nuclear power stations have developed 
systems for declaring and analyzing incidents occurring when the 
stations are in service. These systems, are inevitably extensive and 
complex, as the search for perfection in terms of operating safety 
leads not only to identification and analysis of incidents which are 
evidenced by their consequences, but also to identification of all 
those other incidents which have not had repercussions, but which 
nevertheless constitute precursor events for more serious situations. 
For example in France, a system based on safety significance crite- 
ria has been in service since the early 1980s, and is applied and 
operated by EDF and the safety authorities. While experts obtain 
maximum benefit from this system, public opinion and the relay 
points constituted by the media are somewhat at a loss, being un- 
able to discriminate in the mass of non-hierarchized information 
which may come their way, between what is genuinely important 
and what is less important or even totally unimportant. For this rea- 
son, the CSSIN recommended examination of a severity scale, 
simple to understand and easy to use, which could be employed to 
classify all incidents and which could become, in due course, as fa- 
miliar to all of us as the Richter seismic scale is today. We will now 
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examine the composition of this scale, applied on an experimental 
basis by the Minister for Industry for a period of about one and a 
half years, as from 20th April 1988. 


28401 (CEA-DAS-—525e) Analysis of fire risk in French pres- 
surized water reactors. Savornin; Brauns; Deletre; Laborde; Malet; 
Haller; Vachon; Rebuffat. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Oct 
1988. 10p. (CONF-881014-: International European Nuclear Soci- 
ety/American Nuclear Society meeting on thermal reactor safety, 
Avignon, FR, October 2, 1988). Order Number DE89764008/JAW. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

In a nuclear power station, as in other industrial Installations, fire 
can be the cause of considerable damage involving loss of capital 
for the operator along with loss of availability for electrical energy 
production which must be made up for at a later date. But to make 
matters worse, fire could also compromise safety of the installation, 
in order words it could be the cause of an accident involving dis- 
charge of radioactivity into the environment, if special precautions 
were not taken. Clearly then, in view of installation availability and 
of the very high level of safety which must be guaranteed, fire pro- 
tection becomes an issue of the utmost importance. Although, 
practically speaking, fire protection is a compesite issue affecting 
availability as much as installation safety, it is the latter subject 
which we intend to discuss in our paper. 


28402 (CEA-DAS-526) Safety of future nuclear power 
plants in France. Queniart, D. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Oct 
1988. 11p. (CONF-881014-: International European Nuclear Soci- 
ety/American Nuclear Society meeting on thermal reactor safety, 
Avignon, FR, October 2, 1988). Order Number DE89764009/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The present paper concerns certain personal thoughts on the 
safety of future French power plants, which will come into operation 
at the beginning of the next century. These reflections, which are 
made on the author’s own behalf and, under no circumstances 
implicate at this stage the official views of the French safety authori- 
ties, are aimed at defining some directions for the improvement of 
safety in these future plants as compared with that of plants 
presently in operation or under construction. 


28403 (CEA-DAS-527e) French 900 MWe PWR PSA prelimi- 
nary results. Lanore, J.M.; Brisbois, J.; Ellia-Hervy, A. CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’'Analyse de Surete. Oct 1988. 7p. (CONF-881014—: International 
European Nuclear Society/American Nuclear Society meeting on 
thermal reactor safety, Avignon, FR, October 2, 1988). Order Num- 
ber DE89764010/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

A PSA is performed by the Safety Assessment Department of 
CEA for a 900 MWe standardized plant. The paper presents the ob- 
jectives, the scope of the study and the relative preliminary results. 
Some general insights are drawn, especially the benefit related to 
the implementation of emergency procedures. 


28404 (CEA-DAS-528e) Primary break with total loss of 
high pressure safety injection. Cordelle, F.; Champ, M.; Pochard, 
R. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete. Oct 1988. 10p. (CONF- 
881014—: International European Nuclear Society/American Nuclear 
Society meeting on thermal reactor safety, Avignon, FR, October 2, 
1988). Order Number DE89764011/JAW. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

The probabilitic safety assessment of a 900 MW plant has 
displayed the potential importance, with regard to the risk, of inter- 
mediate primary breaks with failure of the high pressure safe 
injection system. The probability of such sequence is about 10~°/ 
plant X year. Therefore, it is necessary to establish: - if this se- 
quence can lead to core melt down, - if clad ruptures can occur. 
This event must be taken into account to determine the repair time 
of contaminated systems. For these studies, a three inch equivalent 
diameter break is considered, as this is the most sensitive in its cat- 
egory with regard to these phenomena. In addition to the above 
objectives, the purpose of these studies is to evaluate the sensitivity 
of the results to the following parameters: - the time limit at which 


the operator starts cooling down the plant via the steam generators. 
Two calculations have been made with the RELAP code (1 and 2) 
and two with the CATHARE code (3 and 4) - the pump trip time. 
Four calculations have been made with the CATHARE code (5, 6, 7 
and 8). In the case of failure of only one high pressure safety injec- 
tion file, 6 calculations have been made with the CATHARE code, 
concerning the influence of pump trip time (9, 10, 11, 12, 13 and 
14). 


28405 (CEA-DAS-530e) Investigation of the different sce- 
narios occurring in a PWR in case of a TMLB accident. Pochard, 
R.; Dufresne, J.; Autrusson, B. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Oct 
1988. 10p. (CONF-881014—: International European Nuclear Soci- 
ety/American Nuclear Society meeting on thermal reactor safety, 
Avignon, FR, October 2, 1988). Order Number DE89764013/JAW. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

Severe accidents in light water reactors fall into one of two main 
categories, depending on whether or not core meltdown is accom- 
panied by a pressure buildup in the primary system. The way in 
which the accident develops is, in fact, largely conditioned by this 
pressure aspect: temperature distribution in the core and primary 
system resulting from natural convection gas streams; fuel clad fail- 
ure mode, etc... One major effect of pressure buildup on the 
accident scenario is primary system failure under the combined ac- 
tions of pressure and temperature. The purpose of the present 
Paper is to present, after a detailed thermalhydraulic study, an anal- 
ysis of the timing and location of the system failures in case of a 
TMLB accident on CPY french type reactor. 


28406 (CEA-DAS—534e) Considerations on nuclear safety in 
France, two years after Chernobyl. Bregeon, L.; Droulers, Y.; 
Chesnel, A.; Merle, J.P.; Lenain, R. CEA Centre d’Etudes Nucle- 
aires de Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de 
Surete. Oct 1988. 10p. (CONF-881014-: International European 
Nuclear Society/American Nuclear Society meeting on thermal reac- 
tor safety, Avignon, FR, October 2, 1988). Order Number 
DE89764014/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

In the first part of the paper, we shall briefly describe the three 
different categories of actions decided on in the wake of Chernobyl: 
1. Research and development: physical phenomena and design 
features implicated in the accident 2. Measures concerning all 
nuclear installations 3. Measures specific to pressurized water reac- 
tors. In the second part, we shall give more detailed results of an 
initial re-assessment of PWR reactivity accidents. 


28407 (CONF-860905-Vol.2, pp. 1174-1183) Commission of 
the European Communities’ program on d i 1ing of 
nuclear facilities. Schaller, K.H. (Commission of the European 
Communities, Brussels (Beigium)); Huber, B. American Nuclear So- 
ciety (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ‘86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The Commission's cost-sharing research program on decommis- 
sioning of nuclear facilities has supported development of a number 
of techniques and processes applicable in decommissioning activi- 
ties, aimed at providing efficient procedures taking into account 
radiation protection, minimization of waste arisings and cost- 
effectiveness. After a short description of the program, the main 
results of the already performed contractual work are summarized. 
Special attention is given to the remote handling aspect and to 
management of large quantities of very low-level activity waste. In 
the currently running program, a large part of the effort is devoted 
to the testing of new techniques under real conditions in the frame 
of large-scale decommissioning operations. 


28408 (CONF-860905-Vol.2, pp. 1184-1193) Decommission- 
ing of research reactors and associated laboratories in 
Sweden. Devell, L. (Studsvik Energiteknik AB, Nykoeping (Swe- 
den)); Kaerker, S.; Dahigren, T.; Andersson, L. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
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Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The decommissioning of the first research reactors and some as- 
sociated laboratories was completed during the period 1981-1986. 
A prestudy of the decommissioning of the 60 MW PHWR Agesta 
was also performed. Prior to the start of every project, radiological 
surveys and detailed plans for the dismantling were done. Criteria 
and levels for classifying waste, measurement methods and accept- 
able levels of residual contamination on site are briefly discussed in 
the paper. Occupational radiation doses, costs and some experi- 
ence obtained are also treated. 


28409 (CONF-860905-Vol.2, pp. 1194-1203) Decommission- 
ing program of the Japan power demonstration reactor by 
JAERI. Ishikawa, M. (Japan Atomic Energy Research Institute, 
Ibaraki); Yokota, M.; Yanagihara, S.; Nakamura, H. American Nu- 
clear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The decommissioning program of the Japan Power Demonstra- 
tion Reactor is now under way. The detailed procedures for 
dismantiement and waste management have been studied in con- 
sideration of both minimization of personnel radiation exposure and 
reduction of the waste. The following features can be emphasized 
in the JPDR decommissioning program. First all activated compo- 
nents and structures will be removed with remote handling devices 
to minimize personnel radiation exposure. Second, the components 
and structures will be further cut into small pieces rather than re- 
move them in one piece to reduce the volume of radioactive 
wastes. Third, the dismantlement will be carried out using various 
devices developed by JAERI to demonstrate their performances. 


28410 (CONF-860905—Vol.2, pp. 1204-1212) French decom- 
missioning experience. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum '86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

French decommissioning experience spreads over a large field in- 
cluding the dismantling of power reactors circuits, pool type and 
material test reactors, hot cells, pilots plants or small capacity fuel 
reprocessing facilities. Therefore, one can think that a large range 
of tools, equipments and processes are ready to meet the numer- 
ous and various requirements of dismantling work. If this experience 
is very useful to make technical choices when studying new facili- 
ties decommissioning, it appears still necessary to improve existing 
equipments or create new ones. The following examples give an 
idea of the pragmatic approach to achieve in each case the best 
solution: explosive cutting of primary circuit bellows on the EL3 re- 
actor, embedding ELAN IIB waste with thermosetting resins, cutting 
and decontamination of large pipes on G2 reactor, cutting of the 
RAPSODIE heat exchangers, and handling equipments and tools to 
cut and remote the AT1 waste. 


28411 (CONF-860905-Vol.2, pp. 1213-1219) Shippingport 
station decommissioning project (SSDP) - a progress report. 
Mullee, G.R. (General Electric Co., (USA)); Usher, J.M. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum '86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 


The Shippingport Atomic Power Station was shutdown in October, 
1982 by the Plant Operator, Duquesne Light Company, for decom- 
missioning by the US Department of Energy. The planning for 
decommissioning was completed in September, 1983. In Septem- 
ber, 1984 operational responsibility for the station was transferred to 
the DOE's Decommissioning Operations Contractor - the General 
Electric Company (assisted by an integrated subcontractor, MK Fer- 
guson Company). Significant accomplishments to date include the 
completion of all prerequisites for decommissioning, the removal of 
asbestos from plant systems, loading of irradiated reactor compo- 
nents into the reactor vessel for shipment, the commencement of 
electrical deactivations and the commencement of electrical deacti- 
vations and the commencement of piping/component removal. 
Decontamination and waste processing are progressing in support 
of the project schedule. The reactor vessel will be shipped as one 
piece on a barge for burial at Hanford, Washington. The final release 
of the site is scheduled for April, 1990. A technology transfer pro- 
gram is being utilized to disseminate information about the project. 


28412 (CONF-860905-Vol.2, pp. 1220-1233) Decontamina- 
tion experience in Germany as of 1986. Morell, W. (Kraftwerk 
Union AG, Erlangen (West Germany)); Bertholdt, H.O.; Operschall, 
H.; Wille, H. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From international meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

This paper presents the latest results in field application and de- 
velopment of decontamination processes in FR Germany covering 
the period from the Springfield conference in 1984 up to the present 
time. The long proven MOPAC process was again successfully em- 
ployed for the decontamination of 15 reactor coolant pumps at 4 
different NPPs. The use of the Automated Mobile Decontamination 
Appliance (AMDA) permits a particular time and dose saving execu- 
tion: for 4 main coolant pumps one needs 8-10 days, including 
transportation, installation, decontamination and removing the 
AMDA. The total radiation exposure of the personnel (10 persons) 
normally is between 3 and 6 mSv. Further development of the 
highly diluted chemical process OZOX shows an excellent decon ef- 
fectiveness and a very good material compatibility during laboratory 
tests with PWR specimens. The amount of radioactive waste pro- 
duced (ion exchange resins only) is relatively small due to the low 
concentration and the simple mixture of the decon chemicals used. 
The electrochemical ELPO process is particularly suited for effective 
decontamination of spacially limited surface areas. The first applica- 
tion was within the framework of steam generator exchange in the 
PWR Obrigheim in 1983. In 1985 the process was again used for 
preparation of the partial replacement of the recirculation loop in the 
BWR Sta. Maria de Garona/Spain. The technical feasibility of steam 
generator tubing decontamination was demonstrated in the NPP 
Biblis in 1984. 


28413 (CONF-860905—Vol.2, pp. 1234-1243) One-piece on- 
site burial of CANDU reactors for decommissioning. 
Jayawardene, N.D. (Ontario Hydro, Toronto (Canada)); Armstrong, 
P.J. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

An alternate concept for decommissioning of Ontario Hydro's 
Bruce Nuclear Generating Station (A), has been identified. In this 
concept all four CANDU type reactor assemblies would be pack- 
aged in their own biological shield tanks, removed in one piece and 
buried in the underlying bedrock using conventional equipment and 
methods. The description of the one-piece removal and burial 
method, its merits and a preliminary estimation of the potential pub- 
lic dose from this method of burial is presented. 


28414 (CONF-860905—Vol.2, pp. 1327-1337) Reactor vessel 
dismantling at the materials testing reactor HFR Petten. Tas, A. 
(Netherlands Energy Research Foundation ECN Petten); Teunissen, 
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G. American Nuclear Society (USA). Fuel Cycle and Waste Man- 
agement Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The project of replacing the High Flux Reactor (HFR) originated 
in 1974 when results of several research programs confirmed se- 
vere neutron embrittlement of aluminum alloys suggesting a limited 
live of the existing facility. This paper describes the dismantling phi- 
losophy and organization, the design of special underwater 
equipment, the dismantling of the reactor vessel and the thermal 
column, and the conditioning and shielding activities resulting in a 
working area for the installation of the new vessel with no access 
limitations due to radiation. Finally an overview of the segmentation, 
waste disposal and radiation exposure is given. The total disman- 
tling, segmentation and conditioning activities resulted in a total 
radiation dose of 300 mmanSv. 


28415 (CONF-860905—Vol.2, pp. 1350-1359) Asbestos insula- 
tion removal at the Shippingport Station d issioning 
project. Bauer, R.G. (UNC Nuclear Industries Inc., Richland, WA 
(USA)). American Nuclear Society (USA). Fuel Cycle and Waste 
Management Div.; American Nuclear Society (USA). Niagara-Finger 
Lakes Section. Jul 1987. From International meeting on low, inter- 
mediate and high level waste management - decontamination and 
decommissioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The purpose of this paper is to transfer technology developed 
during the asbestos removal at the Shippingport Station Decommis- 
sioning Project (SSDP). The information is provided to assist 
engineering personnel preparing for asbestos removal. A brief back- 
ground of the project and its specific considerations are given. 
Engineering decisions, lessons-learned and recommendations are 
presented to assist in the avoidance of contracting, safety, and 
technical difficulties. 


28416 (CONF-860905-Vol.2, pp. 1360-1377) Minimizing de- 
commissioning gaseous waste volume by prefiltration. Antoine, 
P. (Institut de Protection et de Surete Nucleaire, Valrho (France)); 
Le Garreres, |.; Pilot, G.; Pourprix, M. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

The authors studied the secondary emissions of particles induced 
by different dismantling techniques, especially the cutting techniques 
for metallic structures (grinding, oxy-acetylene and plasma torch). 
These particles can disseminate contamination all along the ventila- 
tion circuit from the cell to the HEPA filters of the facility and their 
characteristics, dependent upon several parameters, are important 
to know in order to choose the appropriate prefiltration system. The 
use of cleanable prefilters will bring valuable benefits: longer life of 
HEPA filters, decrease of deposits in the ventilation ducts, recovery 
of the filtrate into a small volume and thus a decrease of gaseous 
waste volume and a reduction of worker exposure. 


28417 (CONF-860905-Vol.2, pp. 1378-1389) Comprehensive 
radiological protection program - an essential element of suc- 
cessful decommissioning. Nair, R.P. (Atomic Energy of Canada 
Ltd., Montreal, Quebec); Maan, M.A.; Schafer, S. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. in Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The decommissioning of the 250 MWe Gentilly-1 nuclear plant 
over a two-year period called for a clearly defined radiation protec- 
tion program. The decommissioning activities were carried out 





within the framework of radiation protection guidelines and tech- 
niques so structured that all the elements of the program could be 
applied for the future handling of more radioactive facilities. 


28418 (CONF-860905-Vol.2, pp. 1399-1416) Decontamina- 
tion techniques developed in the UK for reactor application. 
Pick, M.E. (Central Electricity Generating Board (England)); Hooper, 
A.J.; Rogers, L.N.; Segal, M.G.; Comley, G.C.W.; Sanders, M.J. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From international meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 
Decontamination techniques developed by the Central Electricity 
Generating Board and the United Kingdom Atomic Energy Authority 
for application to power reactor components and circuits are re- 
viewed. Physical, chemical and electrochemical procedures have 
been developed. Particle impact cleaning and electro-swabbing 
have been used on CAGR (commercial advanced gas reactor) com- 
ponents and the results from these trials are outlined. For treatment 
of LWR (light water reactor) oxides a family of chemical decontami- 
nation processes has been developed as a result of basic research 
into oxide dissolution. These processes, LOMI (low oxidation-state 
metal ion), NP (nitric permanganate)/LOMI and POD (PWR oxida- 
tive decontamination) have now been used for several major 
decontaminations of LWR components and reactor circuits. The 
LOMI process is now used annually on the Winfrith SGHW (steam 
generating heavy water) reactor in the UK. Results from these ap- 
plications are outlined. Research has also been taking place into 
the possibility of combining chemical decontamination treatments 
like LOMI with the physical process of high pressure water jetting. 


28419 (CONF-860905—Vol.2, pp. 1417-1426) Removal of acti- 
vated concrete from the Northrop TRIGA reactor - operations 
and safety experience. Gardner, F. (Chem-Nuclear Systems, Inc., 
Columbia, SC (USA)). American Nuclear Society (USA). Fuel Cycle 
and Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The 1 MW Northrop TRIGA reactor was successfully decommis- 
sioned and dismantled in March-September, 1985 by Chem-Nuclear 
Systems, Inc. Approximately 2800 cubic feet of packaged, activated 
concrete and steel reinforcing bar was removed from the reactor 
structure. This paper summarizes the decommissioning project and 
the facility and discusses the safety precautions and operational ap- 
proach during concrete removal. A discussion of nuclide content of 
the concrete, personnel safety procedures, control and measure- 
ment of airborne dusts and results is included. 


28420 (CONF-860905—Vol.2, pp. 1495-1501) Nuclear power 
plant Niederaichbach - dismantling and concrete removal. 
Loeschhorn, U. (Kernforschungszentrum Karlsruhe GmbH (West 
Germany)); Birkhold, U.; Obst, J.; Stasch, W. American Nuclear So- 
ciety (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The Niederaichbach Nuclear Power Plant was shut down for 
good in 1974 and brought into the state of safe enclosure. The fol- 
lowup decommissioning plan is divided into five steps: (1) Manual 
in-place dismantling of the nonradioactive systems within the safety 
containment; (2) Manual removal of the contaminated material; (3) 
Remote controlled dismantling of the activated material; (4) Re- 
moval of concrete of the biological shielding by explosives; and (5) 
Conventional demolishing of the buildings. The steel will be reused 
after melting or decontamination by scrap dealers or conditioned for 
final disposal. The rubbish can be reused for road design or dis- 
posed off on conventional storage areas. 
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28421 (CONF-860905-Vol.2, pp. 1502-1511) Decommission- 
ing of the KEMA suspension test reactor. Kuypers, J.; Spruyt, A. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

During operation of the KEMA Suspension Test Reactor a pow- 
dered fuel of UO2-ThO2 has been circulated through the primary 
system of the reactor. Dismantling of such a system which is con- 
taminated with fission products and alpha-emitters and has been 
activated, asks for a thorough decommissioning plan even if the ac- 
tivity levels are low. The disposal of decontaminated steel from this 
reactor poses another problem because of the difficulties in measur- 
ing any residual alpha-activity. A solution for this problem has been 
found in remelting the steel. 


28422 (CONF-860905—Vol.2, pp. 1512-1522) Experience of 
partial dismantling and design improvement to facilitate de- 
commissioning of French PWR - 010 -. Dubourg, M. American 
Nuclear Society (USA). Fuel Cycle and Waste Management Div.; 
American Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 
1987. From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falis, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The decision to permanently withdraw a nuclear plant from ser- 
vice, whatever the reason, involves its decommissioning. Three 
alternatives of decommissioning are usually considered by Interna- 
tional Organizations such as AIEA (Agence Internationale de 
l'Energie Atomique). None of Framatome PWR's in operation will 
need to be decommissioned beiore 1992. However, feasibility stud- 
ies of decommissioning have been undertaken on a PWR and 
partial dismantling of active components of PWR have been carried 
out and are reported in this paper. 


28423 (CONF-860905—Vol.2, pp. 1566-1573) Survey of com- 
mercial nuclear facility decommissioning plans. Pasquini, L.A. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)); Shillenn, J.K.; 
Vincenti, J.R.; Witzig, W.F. American Nuclear Society (USA). Fuel 
Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
AO}. 

In order to acquire data on the status of decommissioning plans 
for nuclear facilities over the next 15 years, a survey was developed 
and sent to 93 commercial nuclear power facilities. Survey items in- 
cluded in the study were questions identifying the size, location and 
Start-up date of the facility and decommissioning plans relating to 
the estimated date of decommissioning, the extent of decommis- 
sioning planning to date, the planned decommissioning mode 
(DECON, SAFSTOR or ENTOMB), contracting plans, method of 
contracting and financing. Operators were also asked if they had re- 
sponded to the Nuclear Regulatory Commission proposed rule 
changes fer "Decommissioning Criteria for Nuclear Facilities” (Fed- 
eral Register/Vol. 50, No. 28). This survey suggests that by the year 
2000, four commercial reactors will be added to the list of decom- 
missioned facilities. During the period 2001 to 2005, eight reactors 
with 5133 MWe capacity are considering decommissioning with 
eight additional reactors representing 5949 MWe of capacity plan- 
ning for decommissioning during the period 2006 to 2010. The 
largest number of reactors from the survey plan to decommission 
during the period 2011 to 2015, while 28 reactors had not deter- 
mined the exact year when they might decommission. Thirty-two 
percent of the operators who responded to the question on decom- 
missioning mode preferred the DECON mode. _ In-house 
management of decommissioning with separate contracting for engi- 
neering and decommissioning operations were the preferred 
management methods for contracting indicated in the survey. 


28424 (CONF-860905—Vol.2, pp. 1723-1733) Cost estimation 
for Gentilly-1 d issioning. Gupta, B. (Atomic Energy of 
Canada Ltd., Montreal, Quebec). American Nuclear Society (USA). 
Fuel Cycle and Waste Management Div.; American Nuclear Society 
(USA). Niagara-Finger Lakes Section. Jul 1987. From International 
meeting on low, intermediate and high level waste management - 
decontamination and decommissioning; Niagara Falls, NY, US; 
September 14, 1986. In Spectrum ’86: Proceedings: Volume 2. Or- 
der Number DE88015082/JAW. Available from NTIS, PC A99/MF 
A01. 

The preparation of a credible decommissioning cost estimate is 
made more difficult due to a lack of an accepted industry methodol- 
ogy standard. It is also a complex task because there is a large 
variety of plant inventories, radioactive levels, waste volumes and 
decommissioning options to be considered. AECL, as a part of the 
Gentilly-1 decommissioning study utilized a rational cost estimation 
methodology. The author also developed a computer program 
called DECOM and used it to estimate radioactive waste volume, 
decommissioning cost and radiation exposure to workers. During 
the actual decommissioning period, April 1984 to April 1986, this 
program was used again to compare actual manhours and costs 
against those estimated two years previous. 





28425 (CONF-860905—Vol.2, pp. 1859-1869) OECD/NEA 
co-operative program concerning nuclear installation decom- 
missioning projects. Bertini, A.; Lawton, H.; llari, O.; Menon, S. 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Nuclear Society (USA). Niagara-Finger Lakes 
Section. Jul 1987. From International meeting on low, intermediate 
and high level waste management - decontamination and decom- 
missioning; Niagara Falls, NY, US; September 14, 1986. In 
Spectrum ‘86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

On the basis of a proposal submitted by the US Department of 
Energy, the NEA has organized a co-operative program to facilitate 
the exchange of scientific and technical information from specific 
major decommissioning projects. This covers two classes of infor- 
mation: the first is general in character and will available to all 
participants; the second will be restricted and some of it will be cov- 
ered by special arrangements between one or more participants in 
areas of specific mutual interest. The exchange of information of 
both types will be complemented by technical visits of experts to 
participating projects as well as secondment or exchange of person- 
nel, exchange of equipment, joint tests, etc. The program is open to 
countries with major decommissioning projects as well as to inter- 
ested countries without current projects. These latter will participate 
in an observer capacity. The co-operative program has been started 
with nine participating countries with seven of the countries having 
a total of eleven decommissioning projects registered in the agree- 
ment. A liaison committee, with representatives of all participants, 
has been set up to implement the agreement. Under the liaison 
committee functions a technical advisory group at meetings of 
which the progress of work at the various participating projects will 
be reported and reviewed. The liaison committee has designated a 
program co-ordinator whose duties are to assist the committee in 
the implementation of the program arrangements and procedures. 
The current paper describes the background of the program, its pro- 
posed scope and executive procedures. It also briefly describes the 
projects that are included in the program at present and the current 
program of work. 


28426 (CONF-860905-Vol.2, pp. 1924-1937) Organizing and 
conducting decommissioning cost and exposure estimates. 
Miller, D.A. (Burns and Roe Enterprises, Inc., Oradell, NJ (USA)); 
Ehrman, C.S. American Nuclear Society (USA). Fuel Cycle and 
Waste Management Div.; American Nuclear Society (USA). 
Niagara-Finger Lakes Section. Jul 1987. From International meeting 
on low, intermediate and high level waste management - decontam- 
ination and decommissioning; Niagara Falls, NY, US; September 
14, 1986. In Spectrum ’86: Proceedings: Volume 2. Order Number 
DE88015082/JAW. Available from NTIS, PC A99/MF A01. 

The methodology for organizing and conducting decommissioning 
cost and exposure estimates is described in relation to a methodol- 
ogy flow diagram. The working tools include a work breakdown 
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Structure, description, logic diagram, cost element summary, and 
computerized estimating. 


28427 (DP-MS—88-117-Rev.1) PRA of Savannah River pro- 
duction factors: Revision 1. Sharp, D.A.; Horton, W.H.; Beranek, 
F.; Ahlfeld, C.E.; Amos, C.N. Savannah River Lab., Aiken, SC 
(USA). 1989. 14p. DOE Contract AC09-76SR00001. (CONF- 
890405-27-Rev.1: International topical meeting on probability, 
reliability and safety assessment, Pittsburgh, PA, US, April 2, 1989). 
Order Number DE89010446/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

A Probabilistic Risk Assessment (PRA) is in progress for Savan- 
nah River production reactors. Work is being performed primarily by 
an onsite staff of analysts, with significant contractual support. A 
Phase | PRA was performed initially, for training and for early in- 
sights into plant safety. The Level 1 Analysis of internal initiators 
was recently completed; Level 2 and 3 efforts are currently under- 
way. Several insights leading to improved plant safety have come 
from the PRA to date; PRA applications programs are continuing in 
parallel with the analysis effort. 19 refs., 1 fig., 5 tabs. 


28428 (EGG-M-23087) TRAC-PF1/MOD1 uncertainty quan- 
tification for LBLOCA [large break LOCA] blowdown PCT. 
Katsma, K.R.; Dimenna, R.A.; Wilson, G.E. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). 1987. 22p. DOE Contract ACO7-761D01570. 
(CONF-8710111-49: 15. water reactor safety information meeting, 
Gaithersburg, MD, US, October 26, 1987). Order Number 
DE89011154/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Over the past few years, an effort has been made to define and 
quantify the uncertainty in NRC supported computer programs 
designed to predict the response of nuclear power plants to hypo- 
thetical accident scenarios. This paper describes a method to 
assess the many mathematical models, correlations, and empiri- 
cisms used in the codes, and to determine the uncertainty in their 
predictive capability due to scale effects, lack of data base, variabil- 
ity in the input or thermo-physical data, plant conditions, etc. The 
Code Scaling, Applicability, and Uncertainty evaluation methodology 
is a structured process to analyze the combination of these models 
and correlations and their numerical representation of interrelated 
thermo-hydraulic processes that take place during a transient event. 
It provides criteria to determine their ability to accurately represent 
the significant phenomena that occur during the transient, and to 
quantify the uncertainty in the final calculated results. The initial 
application of the methodology to a large break loss-of-coolant acci- 
dent is described. 22 refs., 5 figs., 2 tabs. 


28429 (EGG-M-88463) RSAS: A Reactor Safety Assess- 
ment System. Sebo, D.; Marksberry, D.; Modarres, M. EG and G 
Idaho, Inc., Idaho Falls, !D (USA). 1989. 12p. DOE Contract ACO7- 
761D01570. (CONF-890555—13: 7. power plant dynamics, control 
and testing symposium, Knoxville, TN, US, May 15, 1989). Order 
Number DE89011111/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The Reactor Safety Assessment System (RSAS) is an expert 
system being developed by the Idaho National Engineering Labora- 
tory (INEL) and the United States Nuclear Regulatory Commission 
(NRC) for the NRC Operations Center. RSAS is intended to aid the 
Reactor Safety Team at the Operations Center to monitor and 
project core status during an emergency at a licensed nuclear 
power plant. The foundation of the RSAS knowledge base is a Goal 
Tree-Success Tree (GTST) model. Critical safety functions appear 
as upper level goals in the GTST model. Success trees represent 
the functionality of systems and equipment required to achieve the 
desired goals. A dependency matrix is utilized to account for func- 
tional dependencies among various systems and equipment. RSAS 
objectives are obtained by the monitoring of the critical safety func- 
tions, identification of success path status, and timely provision of 
vital information. 8 refs., 7 figs. 


28430 (EGG-M-—88524) RELAPS desktop analyzer. Beelman, 
R.J.; Grush, W.H.; Mortensen, G.A.; Snider, D.M.; Wagner, K.L. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). 1989. 6p. DOE Contract 
AC07-761D01570. (CONF-890173-4: 1. international RELAP-5 
users seminar, College Station, TX, US, January 31, 1989). Order 


Number DE89009731/JAW. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The previously mainframe bound RELAPS5 reactor safety com- 
puter code has been installed on a microcomputer. A simple 
color-graphic display driver has been developed to enable the user 
to view the code results as the calculation advances. In order to fa- 
cilitate future interactive desktop applications, the Nuclear Plant 
Analyzer (NPA), also previously mainframe bound, is being re- 
designed to encompass workstation applications. The marriage of 
RELAPS simulation capabilities with NPA interactive graphics on a 
desktop workstation promises to revolutionize reactor safety analy- 
sis methodology. 8 refs. 


28431 (EGG-M-89109) The TMI-2 accident evaluation pro- 
gram. Osetek, D.J.; Broughton, J.M.; Hobbins, R.R. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). 1989. 13p. DOE Contract AC07- 
761D01570. (CONF-890546-5: Seminar on fission product transport 
processes in reactor accidents, Dubrovnik, YU, May 22, 1989). Or- 
der Number DE89011100/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The accident at the Three Mile Island Unit 2 (TMI-2) reactor, now 
10 years old, remains as the United States’ worst commercial nu- 
clear reactor accident. Although the consequences of the accident 
were restricted primarily to the plant itself, the potential conse- 
quences of the accident, should it have progressed further, are 
large enough to warrant close scrutiny of all aspects of the event. 
TMI-2 accident research is being conducted by the US Department 
of Energy (DOE) to provide the basis for more accurate calculations 
of source terms for postulated severe accidents. Research objec- 
tives supporting this goal include developing a comprehensive and 
consistent understanding of the mechanisms that controlled the pro- 
gression of core damage and subsequent fission product behavior 
during the TMI-2 accident, and applying that understanding to the 
resolution of important severe accident safety issues. Developing a 
best-estimate scenario of the core melt progression during the acci- 
dent is the focal point of the research and involves analytical work to 
interpret and integrate: (1) data recorded during the accident from 
plant instrumentation, (2) the post-accident state of the core, (3) re- 
sults of the examination of material from the damaged core, and (4) 
related severe-accident research results. This paper summarizes 
the TMI-2 Accident Evaluation Program that is being conducted for 
the USDOE and briefly describes the important results that have 
been achieved. The Program is divided into four parts: Sample Ac- 
quisition and Plant Examination, Accident Scenario, Standard 
Problem Exercise, and Information and Industry Coordination. 


28432 (EPRI-NP-6206) MAAP 3.0B simulation of the first 
174 minutes of the TMI-2 accident: Final report. Sharon, A.; 
Godin, L.J.; de Mora, F.Jd.; Henry, R.E. Electric Power Research 
Inst., Palo Alto, CA (USA); Fauske and Associates, Inc., Burr Ridge, 
IL (USA). ¢ May 1989. 72p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

This paper summarizes the simulation of the first 174 minutes of 
the TMI-2 accident using MAAP 3.0B Version 12. All the required 
input including the plant parameters and boundary conditions are 
taken from the standard data base developed for the OECD- 
sponsored TMI-2 Analysis Exercise (AE). In addition, only nominal 
values of MAAP modeling parameters were used in this simulation. 
Good agreement is demonstrated with all the available data, includ- 
ing the final core configuration, and in particular with the pressurizer 
level and the primary system pressure. The only noticeable devia- 
tion that is important from an accident analysis viewpoint is the 
overestimation by about 100K for the temperatures in the hot legs 
at the end of the simulated period. Insights on the accident progres- 
sion based on the MAAP models are provided in the paper. 11 
refs., 21 figs., 1 tab. 


28433 (EPRI-NP-6359-Vol.1) Seismic margin assessment of 
the Catawba Nuclear Station: Volume 1, Main report: Fina! re- 
port. Campbell, R.D.; Henley, B.F.; Shoemaker, W.; Kulla, D.; 
Butterner, D.R.; Mcintyre, T.; Moriwaki, Y.; Idriss, |.M. Electric 
Power Research Inst., Palo Alto, CA (USA); NTS Engineering, Long 
Beach, CA (USA); Duke Power Co., Charlotte, NC (USA); Pickard, 
Lowe and Garrick, Inc., Newport Beach, CA (USA); Woodward 
Clyde Consultants, Santa Ana, CA (USA). c Apr 1989. 253p. 
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Sponsored by Electric Power Research Institute. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

The Electric Power Research Institute (EPRI) has sponsored a 
two part program for evaluation of nuclear power plant seismic mar- 
gin. The two parts consist of criteria development and criteria 
application. Criteria development is documented by EPRI. This re- 
port documents the application of the Seismic Margin Assessment 
(SMA) criteria te the Catawba Unit 2 Nuclear Station. Catawba is 
owned and operated by the Duke Power Company. It is a two unit, 
1145 MW Westinghouse pressurized water reactor. The two units 
are housed in ice condenser containments and are located on Lake 
Wylie in South Carolina about 20 miles SW of Charlotte, NC. This 
study was specifically conducted for Unit 2 but is believed to be al- 
most totally applicable to Unit 1. Unit 2 was first operational in 
September 1986. 55 refs., 76 figs., 31 tabs. 


28434 (JAERI-M-88-257) Concept design of Advanced Ma- 
rine Reactor. PCI analysis for cylindrical-type fuels in design 
study of optimum design core. Ambo, Noriaki; Nakajima, Tetsuo; 
Yokomura, Takeyoshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1988. 54p. (In Japanese). Order Number 
DE89772592/JAW. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

We started the design study of the concept design of the Ad- 
vanced Marine Reactor from FY 1987, and we researched and 
studied as for the optimization of the core and the components of 
the reactor plant in FY 1987. This report describes as for the PCI 
(Pellet-Cladding Interaction) analysis for the fuel of the optimum 
core (and fuels of three survey cores) in the rapid change of power 
load with FEMAXI-IV code (fuel rod behavior analysis code) and the 
evaluation of its analysis results. That rapid load change is espe- 
cially needed by the marine reactor (Nuclear ship). As the results, 
all fuels are satisfied within less than 1 % strain change criteria of 
fuel design, if the effect Zr-liner is continued. 


28435 (JAERI-M-88-262) Study on thermo-hydraulic behav- 
ior during reflood phase of a PWR-LOCA. Sugimoto, Jun. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jan 1989. 139p. Or- 
der Number DE89772594/JAW. Available from NTIS (US Sales 
Only), PC AO7/MF A01. 

This paper describes thermo-hydraulic behavior during the reflood 
phase in a postulated large-break loss-of-coolant accident (LOCA) 
of a PWR. In order to better predict the reflood transient in a nuclear 
safety analysis specific analytical models have been developed for, 
saturated film boiling heat transfer in inverted slung flow, the effect 
of grid spacers on core thermo-hydraulics, overall system thermo- 
hydraulic behavior, and the thermal response similarity between 
nuclear fuel rods and simulated rods. A heat transfer correlation has 
been newly developed for saturated film boiling based on a 4 x 4- 
rod experiment conducted at JAERI. The correlation provides a 
good agreement with existing experiments except in the vicinity of 
grid spacer locations. An analytical mode! has then been developed 
addressing the effect of grid spacers. The thermo-hydraulic behavior 
near the grid spacers was found to be predicted well with this 
model by considering the breakup of droplets in dispersed flow and 
water accumulation above the grid spacers in inverted slung flow. A 
system analysis code has been developed which couples the one- 
dimensional core and multi-loop primary system component models. 
It provides fairly good agreement with system behavior obtained in 
a large-scale integral reflood experiment with active primary system 
components. An analytical model for the radial temperature distribu- 
tion in a rod has been developed and verified with data from 
existing experiments. It was found that a nuclear fue! rod has a 
lower cladding temperature and an earlier quench time than an 
electrically heated rod in a typical reflood condition. 


28436 (NUREG-0090-Vol.11-No.4) Report to Congress on 
abnormal occurrences, October-December 1988. Nuclear Regu- 
latory Commission, Washington, DC (USA). Office for Analysis and 
Evaluation of Operational Data. Apr 1989. 23p. Available from NTIS, 
PC A03/MF A01 - GPO - OSTI. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event which 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to Congress. This report 





covers the period from October 1 to December 31, 1988. For this 
reporting period, there were no abnormal occurrences at nuclear 
power plants licensed to operate. There was one abnormal occur- 
rence under other NRC-issued licenses involving a medical therapy 
misadministration. Three other abnormal occurrences were reported 
by Agreement States. The State of New York reported an event in- 
volving multiple medical therapy misadministrations. The State of 
Maryland reported two events, both occurring at the same hospital. 
One involved a single medical therapy misadministration and the 
second involved multiple medical therapy misadministrations. The 
report also contains information updating some previously reported 
abnormal occurrences. 3 refs. 


28437 (NUREG-—0420-Suppl.10) Safety Evaluation Report re- 
lated to the operation of Shoreham Nuclear Power Station, Unit 
Nc. 1 (Docket No. 50-322). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. Apr 
1989. 57p. Available from NTIS, PC A04/MF A01 - GPO - OSTI. 

Supplement 10 (SSER 10) to the Safety Evaluation Report on 
Long Island Lighting Company's application for a license to operate 
the Shoreham Nuclear Power Station, Unit 1, located in Suffolk 
County, New York, has been prepared by the Office of Nuclear Re- 
actor Regulation of the US Nuclear Regulatory Commission. This 
supplement addresses several items that have been reviewed by 
the staff since the previous supplement was issued. 


28438 (NUREG-0797-Supp!.21) Safety evaluation report re- 
lated to the operation of Comanche Peak Steam Electric 
Station, Units 1 and 2 (Docket Nos. 50-445 and 50-446): Sup- 
plement No. 21. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Apr 1989. 222p. Avail- 
able from NTIS, PC A10/MF A01 - GPO - OSTI. 

Supplement 21 to the Safety Evaluation Report related to the op- 
eration of the Comanche Peak Steam Electric Station (CPSES), 
Units 1 and 2 (NUREG-0797), has been prepared by the Office of 
Nuclear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion (NRC). The facility is located in Somervell County, Texas, 
approximately 40 miles southwest of Fort Worth, Texas. This sup- 
plement reports the status of certain issues that had not been 
resolved when the Safety Evaluation Report and Supplements 1, 2, 
3, 4, 6, and 12 to that report were published. This supplement also 
lists the new issues that have been identified since Supplement 12 
was issued and includes the evaluations for licensing items re- 
solved in this interim period. 21 refs. 


28439 (NUREG-0837-Vol.8-No.4) NRC TLD [thermolumines- 
cent dosimeter] Direct Radiation Monitoring Network: Progress 
report, October-December 1988. Struckmeyer, R.; NcNamara, N. 
Nuclear Regulatory Commission, King of Prussia, PA (USA). Region 
|. Apr 1989. 322p. Available from NTIS, PC A14 - GPO - OSTI. 
This report presents the results of the NRC Direct Radiation Mon- 
itoring Network for the fourth quarter of 1988. It provides the 
ambient radiation levels measured in the vicinity of 75 sites through- 
out the United States. In addition, it describes the equipment used, 
monitoring station selection criteria, characterization of the 
dosimeter response, calibration procedures, statistical methods, in- 
tercomparison, and quality assurance program. 4 tabs. 


28440 (NUREG-0991-SuppI.7) Safety evaluation report re- 
lated to the operation of Limerick Generating Station, Units 1 
and 2, Dockets Nos. 50-352 and 50-353: Philadelphis Electric 
Company. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Apr 1989. 86p. Avail- 
able from NTIS, PC AO5S/MF A01 - GPO - OSTI. 

In August 1983 the staff of the Nuclear Regulatory Commission 
issued its Safety Evaluation Report (NUREG-0991) regarding the 
application of the Philadelphia Electric Company (the licensee) for 
licenses to operate the Limerick Generating Station, Units 1 and 2, 
located on a site in Montgomery and Chester Counties, Pennsylva- 
nia. Supplement 1 to NUREG-0991 was issued in December 1983. 
Supplements 2 and 3 were issued in October 1984. License NPF- 
27 for the low-power operation of Limerick Unit 1 was issued on 
October 26, 1984. Supplement 4 was issued in May 1985, Supple- 
ment 5 was issued in July 1985, and Supplement 6 was issued in 
August 1985. These supplements addressed further issues that re- 
quired resolution before Unit 1 proceeded beyond the 5-percent 
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power level. The full-power operating license for Limerick Unit 1 
(NPF-39) was issued August 8, 1985, and the unit has completed 
two cycles of operation. This supplement addresses the major de- 
sign differences between Units 1 and 2, the resolution of all issues 
that remained open when the Unit 1 full-power license was issued, 
the staff's assessment of the licensee’s application to operate Unit 
2, and the issues that require resolution before issuance of an oper- 
ating license for Unit 2. 


28441 (NUREG—1125-Vol.10) A compilation of reports of the 
Advisory Committee on Reactor Safeguards: 1988 annual. Nu- 
clear Regulatory Commission, Washington, DC (USA). Apr 1989. 
158p. Available from NTIS, PC AO8/MF A01 - GPO - OSTI. 

This compilation contains 47 ACRS reports submitted to the Com- 
mission or to the Executive Director for Operations during calendar 
year 1988. It also includes a report to the Congress on the NRC 
Safety Research Program. All reports have been made available to 
the public through the NRC Public Document Room and the US Li- 
brary of Congress. The reports are divided into two groups: Part 1, 
ACRS Reports on Project Reviews, and Part 2, ACRS Reports on 
Generic Subjects. Part 1 contains ACRS reports alphabetized by 
project name and within project name by chronological order. Part 2 
categorizes the reports by the most appropriate generic subject area 
and within subject area by chronological order. 136 refs., 1 tab. 


28442 (NUREG—1251-Vol.1) Implications of the accident at 
Chernoby! for safety regulation of commercial nuclear power 
plants in the United States: Volume 1, Main report: Final re- 
port. Nuclear Regulatory Commission, Washington, DC (USA). Apr 
1989. 105p. Available from NTIS, PC AO6/MF A01 - GPO - OSTI. 
This report was prepared by the Nuclear Regulatory Commission 
(NRC) staff to assess the implications of the accident at the Cher- 
nobyl nuclear power plant as they relate to reactor safety regulation 
for commercial nuclear power plants in the United States. The facts 
used in this assessment have been drawn from the US fact-finding 
report (NUREG-1250) and its sources. The general conclusions of 
the document are that there are generic lessons to be learned but 
that no changes in regulations are needed due to the substantial 


differences in the design, safety features and operation of US plants 


as compared to those in the USSR. Given these general 
conclusions, further consideration of certain specific areas is recom- 
mended by the report. These include: administrative controls over 
reactor regulation, reactivity accidents, accidents at low or zero 
power, multi-unit protection, fires, containment, emergency planning, 
severe accident phenomena, and graphite-moderated reactors. 


28443 (NUREG—1251-Vol.2) Implications of the accident at 
Chernobyl for safety regulation of commercial nuclear power 
plants in the United Sates: Volume 2, Appendix - Public com- 
ments and their disposition: Final report. Nuclear Regulatory 
Commission, Washington, DC (USA). Apr 1989. 144p. Available 
from NTIS, PC A07 - GPO - OSTI. 

This report was prepared by the Nuclear Regulatory Commission 
(NRC) staff to assess the implications of the accident at the Cher- 
nobyl nuclear power pliant as they relate to reactor safety regulation 
for commercial nuclear power plants in the United States. The facts 
used in this assessment have been drawn from the US fact-finding 
report(NUREG-1250) and its sources. The general conclusions of 
the document are that there are generic lessons to be learned but 
that no changes in regulations are needed due to the substantial 
differences in the design, safety features and operation of US plants 
as compared to those in the USSR. Given these general 
conclusions, further consideration of certain specific areas is recom- 
mended by the report. These include: administrative controls over 
reactor regulation, reactivity accidents, accidents at low or zero 
power, multi-unit protection, fires, containment, emergency planning, 
severe accident phenomena, and graphite-moderated reactors. 


28444 (NUREG—1266-Vol.3) NRC safety research in support 
of regulation, 1988. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. May 1989. 45p. 
Available from NTIS, PC A03/MF A0O1 - GPO - OSTI. 

This report, the fourth in a series of annual reports, was prepared 
in response to Congressional inquiries concerning how nuclear reg- 
ulatory research is used. It summarizes the accomplishments of the 
Office of Nuclear Regulatory Research during 1988. The goal of this 


Office is to ensure that safety-related research provides the techni- 
cal bases for rulemaking and for related decisions in support of 
NRC licensing and inspection activities. This research is necessary 
to make certain that the regulations that are imposed on licensees 
provide an adequate margin cf safety so as to protect the health 
and safety of the public. This report describes both the direct contri- 
butions to scientific and technical knowledge with regard to nuclear 
safety and their regulatory applications. 


28445 (NUREG-1312) Safety evaluation report related to 
the renewal of the facility license for the research reactor at 
the Dow Chemical Company. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. Apr 
1989. 78p. Available from NTIS, PC AOS/MF A01 - GPO - OSTI. 

This safety evaluation report for the application filed by the Dow 
Chemical Company for renewal of facility Operating License R-108 
to continue to operate its research reactor at an increased operating 
power level has been prepared by the Office of Nuclear Reactor 
Regulation of the US Nuclear Regulatory Commission. The facility 
is located on the grounds of the Michigan Division of the Dow 
Chemical Company in Midland, Michigan. The staff concludes that 
the Dow Chemical Company can continue to operate its reactor 
without endangering the health and safety of the public. 


28446 (NUREG/CP-0097-Vol.5) Sixteenth water reactor 
safety information meeting: Proceedings: Volume 5, NUREG- 
1150, accident managment, recent advances in severe accident 
research, TMI-2, BWR Mark | shell failure. Weiss, A.J. (comp.). 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; Brookhaven National Lab., Upton, NY 
(USA). Mar 1989. 575p. DOE Contract AC02-76CH00016. (CONF- 
8810155—Vol.5: 16. water reactor safety information meeting, 
Gaithersburg, MD, US, October 24, 1988). Available from NTIS, PC 
A24/MF A01 - GPO - OSTI. 

This five-volume report contains 141 papers out of the 175 that 
were presented at the Sixteenth Water Reactor Safety Information 
Meeting held at the National Institute of Standards and Technology, 
Gaithersburg, Maryland, during the week of October 24-27, 1988. 
The papers are printed in the order of their presentation in each 
session and describe progress and results of programs in nuclear 
safety research conducted in this country and abroad. Foreign par- 
ticipation in the meeting included twenty different papers presented 
by researchers from Germany, Italy, Japan, Sweden, Switzerland, 
Taiwan and the United Kingdom. The titles of the papers and the 
names of the authors have been updated and may differ from those 
that appeared in the final program of the meeting. This document, 
Volume 5, discusses NUREG-1150, Accident Management, Recent 
Advances in Severe Accident Research, BWR Mark | Shell Failure, 
and the Three Mile Island-2 Reactor. 


28447 (NUREG/CP-0100) Proceedings of the international 
nuclear power plant aging symposium. Beranek, A. (comp.). Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Mar 1989. 390p. (CONF-880824—: 
International nuclear power plant aging symposium, Bethesda, MD, 
US, August 30, 1988). Available from NTIS, PC A17/MF A01 - GPO 
- OSTI. 

This report presents the proceedings of the International Nuclear 
Power Plant Aging Symposium that was held at the Hyatt Regency 
Hotel in Bethesda, Maryland, on August 30-31 and September 1, 
1988. The Symposium was presented in cooperation with the Amer- 
ican Nuclear Society, the American Society of Civil Engineers, the 
American Society of Mechanical Engineers, and the Institute of 
Electrical and Electronics Engineers. There were approximately 550 
participants from 16 countries at the Symposium. 


28448 (NUREG/CR-4550-Vol.2) Analysis of core damage fre- 
quency from internal events: Expert judgment elicitation: Part 
1, Expert panel results, Part 2, Project staff results. Wheeler, 
T.A.; Hora, S.C.; Cramond, W.R.; Unwin, S.D. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
Sandia National Labs., Albuquerque, NM (USA). Apr 1989. 537p. 
DOE Contract AC04-76DP00789;AC02-76CH00016. (SAND—86- 
2084-Vol.2). Available from NTIS, PC A23/MF A01 - GPO - OSTI. 
Quantitative modeling techniques have limitations as to the reso- 
lution of important issues in probabilistic risk assessment (PRA). 
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Not aii issues can be resolved via the existing set of methods such 
as fault trees, event trees, statistical analyses, data collection, and 
computer simulation. Therefore, an expert judgment process was 
developed to address issues perceived as important to risk in the 
NUREG-1150 analysis but which could not be resolved with existing 
techniques. This process was applied to several issues that could 
significantly affect the internal event core damage frequencies of the 
PRAs performed on six light water reactors. Detailed descriptions of 
these issues and the results of the expert judgment elicitation are 
reported here, as well as an explanation of the methodology used 
and the procedure followed in performing the overall elicitation task. 
The process is time-consuming and expensive. However, the re- 
sults are very useful, and represent an improvement over the draft 
NUREG-1150 analysis in the areas of expert selection, elicitation 
training, issue selection and presentation, elicitation of judgment 
and aggregation of results. The results are presented in two parts. 
Part 1 documents the expert panel elicitations, where the most im- 
portant issues were presented to a panel of experts convened from 
throughout the nuclear power risk assessment community. Part 2 
documents the process by which the project staff performed expert 
judgment on other important issues, using the project staff as panel 
members. 7 refs., 3 figs., 6 tabs. 


28449 (NUREG/CR-4675) In-pile observation of fuel and 
clad relocation during LMFBR core-disruptive accidents. Wright, 
S.A.; Schumacher, G.; Henkel, P.R. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Systems Research; Sandia 
National Labs., Albuquerque, NM (USA). Apr 1989. 71p. DOE Con- 
tract ACO04-76DP00789. (SAND-86-1416). Available from NTIS, PC 
A04/MF AO1 - GPO - OSTI. 

The changes in reactivity resulting from the initial fuel and clad 
motions that occur during an unprotected loss-of-flow (ULOF) acci- 
dent in LMFBRs strongly influence the accident’s course. To study 
these accident-induced phenomena, a series of in-pile experiments 
using small bundles of pins (the Sandia Transient Axial Relocation 
[STAR] experiments) were performed. In these experiments, ULOF- 
accident conditions were simulated, and the accident-induced clad 
motion and fuel dispersal were recorded using high-speed photog- 
raphy. The major parameters varied in the series were power level, 
type of fuel (fresh versus preirradiated), and the number of pins. 
The results of the first four experiments are presented here. The 
observations made in these experiments show that early fuel dis- 
ruption caused by fission products occurs in ULOF accidents and is 
followed almost immediately by both fuel sweepout and axial clad 
relocation. 36 refs., 22 figs., 2 tabs. 


28450 (NUREG/CR-5230) Shutdown decay heat removal 
analysis: Plant case studies and special issues: Summary re- 
port. Ericson, D.M. Jr.; Cramond, W.R.; Sanders, G.A.; Hatch, S.W. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Safety Issue Resolution; Sandia National Labs., Albuquerque, NM 
(USA). Apr 1989. 568p. DOE Contract AC04-76DP00789. (SAND- 
88-2375). Available from NTIS, PC A24/MF A01 - GPO - OSTI. 

Shutdown Decay Heat Removal Requirements has been desig- 
nated as Unresolved Safety Issue (USI) A-45. The overall 
objectives of the US! A-45 program were to evaluate the safety ad- 
equacy of decay heat removal (DHR) systems in existing light water 
reactor nuclear power plants and to assess the value and impact 
(benefit-cost) of alternative measures for improving the overall relia- 
bility of the DHR function. To provide the technical data required to 
meet these objectives a program was developed that examined the 
state of DHR system reliability in a sample of existing plants. This 
program identified potential vulnerabilities and identified and estab- 
lished the feasibility of potential measures to improve the reliability 
of the DHR function. A value/impact (V/l) analysis of the more 
promising of such measures was conducted and documented. This 
report summarizes those studies. In addition, because of the evolv- 
ing nature of V/I analyses in support of regulation, a number of 
supporting studies related to appropriate procedures and measures 
for the V/I analyses were also conducted. These studies are also 
summarized herein. This report only summarizes findings of techni- 
cal studies performed by Sandia National Laboratories as part of 
the program to resolve this issue. 46 refs., 7 figs., 124 tabs. 


28451 (NUREG/CR-5246) A methodology to assist in con- 
tingency planning for protection of nuclear power plants 


against land vehicle bombs. James, J.W.; Goldman, L.A.; Lobner, 
P.R.; Finn, S.P.; Koch, T.H.; Veatch, J.D. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Reactor Inspection and 
Safeguards; Science Applications International Corp., McLean, VA 
(USA). Apr 1989. 85p. (SAIC—88/1885). Available from NTIS, PC 
AO5/MF A01 - GPO - OSTI. 

This report provides a methodology which could be used by oper- 
ators of licensed nuclear power reactors to address issues related 
to contingency planning for a land vehicle bomb, should such a 
threat arise. The methodology presented in this report provides a 
structured framework for understanding factors to be considered in 
contingency planning for a land vehicle bomb including: (1) system 
options available to maintain a safe condition, (2) associated 
components and equipment, (3) preferred system options for estab- 
lishing and maintaining a safe shutdown condition, and (4) 
contingency measures to preserve the preferred system options. 
Example applications of the methodology for a Boiling Water Reac- 
tor (BWR) and Pressurized Water Reactor (PWR) are provided 
along with an example of contingency plan changes necessary for 
implementation of this methodology, a discussion of some contin- 
gency measures that can be used to limit land vehicle access, and 
a bibliography. 2 refs., 11 figs., 6 tabs. 


28452 (NUREG/CR-5319) Risk sensitivity to human error. 
Samanta, P.; Wong, S.; Haber, S.; Luckas, W.; Higgins, J.; Crouch, 
D. Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Radiation Protection and Emergency Preparedness; Brookhaven 
National Lab., Upton, NY (USA). Apr 1989. 188p. DOE Contract 
AC02-76CH00016. (BNL-NUREG-52183). Available from NTIS, PC 
AO9/MF A011 - GPO - OSTI. 

A sensitivity evaluation was conducted to assess the impact of 
human errors on the internal event risk parameters in the Oconee 
plant. The results provide the variation in the risk parameters, 
namely, core melt frequency and accident sequence frequencies, 
due to hypothetical changes in human error probabilities. Also pro- 
vided are insights derived from the results, which highlight important 
areas for concentration of risk limitation efforts associated with hu- 
man performance. 14 refs., 57 figs., 24 tabs. 


28453 Microstructural aspects of the fracture toughness 
cleavage-fibrous transition for reactor-grade steel. Ogawa, K. 
(Univ. of Maryland, College Park, MD (US)); Zhang, X.J.; Kobayashi, 
T.; Armstrong, R.W.; Irwin, G.R. v.v of Proceedings of the fifteenth 
national symposium on fracture mechanics. Sanford, RJ. ASTM, 
Philadelphia, PA (1984). (CONF-820721-: 15. national symposium 
on fracture mechanics, College Park, MD, US, 7-9 Jul 1982). 
Particularly in the transition temperature range, reliable use of 
toughness data, from small specimens of structural steel can be 
helped by improved understanding of the initiation of cleavage. For 
this purpose, fracture details in local regions were studied. Methods 
of examination were scanning electron microscopic (SEM) fractogra- 
phy, microstructural analysis, hardness tests, and topographic 
examination of fracture surfaces. The results indicate that examina- 
tion of fracture surface morphology through SEM fractography is 
essential for improved understanding of cleavage fracturing in the 
transition range. Fracture surface details reflect influences of both 
ferrite and prior-austenite grain size. In addition, for some speci- 
mens, fracture morphology is also influenced by a large size 
inhomogeneity due to dendritic solidification. In heavy section 
A533B steel, explanations for large scatter of small specimen K,, 
estimates may be closely related to dendritic inhomogeneity. 


28454 ATHENA simulation examining the survivability of a 
space reactor after a loss of coolant accident. Roth, P.A. (idaho 
National Engineering Lab., EG and G Idaho Inc., P.O. Box 1625, 
Idaho Falls, ID (US)); Shumway, R.W. pp. 685-690 of Proceedings 
of the 23rd intersociety energy conversion engineering conference. 
Goswami, D.Y. American Society of Mechanical Engineers, New 
York, NY (1988). (CONF-880702-: 23. intersociety energy conver- 
sion engineering conference, Denver, CO, US, July 31, 1988). 

Technical Paper 889326. 

The Advanced Thermal Hydraulic Energy Network Analyzer 
(ATHENA) code was used to simulate a loss-of-coolant accident 
(LOCA) in a conceptual space reactor design. ATHENA provides 
the capability of simulating the thermal-hydraulic behavior of the 
wide variety of systems which are being considered for use in 
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space reactors. Flow loops containing any one of several available 
working fluids may interact through thermal connections with other 
loops containing the same or a different working fluid. The code can 
be used to model special systems such as: heat pipes, point reac- 
tor kinetics, plant control systems, turbines, valves, and pumps. 
This work demonstrates the application of the thermal radiation 
model which has been recently incorporated into ATHENA and veri- 
fies the need for supplemental reactor cooling to prevent reactor 
fuel damage in the event of a LOCA. 


28455 Calculated solute segregation kinetics related to irra- 
diation assisted stress corrosion cracking. Simonen, E.P. 
(Pacific Northwest Lab., Richland, WA (US)); Jones, R.H. pp. 
683-690 of Proceedings of the third international symposium on en- 
vironmental degradation of materials in nuclear power systems. 
Theus, G.J.; Weeks, J.R. The Metallurgical Society Inc., Warren- 
dale, PA (1988). (CONF-870839-: 3. international symposium on 
environmental degradation of materials in nuclear power systems: 
water reactors, Traverse City, MI, US, August 30, 1987). 

Solute segregation kinetics were calculated for neutron irradiation 
conditions relevant to irradiation assisted stress corrosion cracking 
(IASCC) and ion irradiation conditions relevant to irradiation-induced 
solute segregation experiments. Requirements for near-monolayer 
coverage of surfaces or grain boundaries were determined based 
on assumptions of the McLean isotherm, enhanced diffusion kinet- 
ics, and self-interstitial-solute binding. Predicted nonequilibrium 
segregation driven by irradiation was consistent with reported mea- 
surements of ion-induced segregation for reasonable assumed 
values of interstitial-solute binding energy. Near-monolayer bound- 
ary concentrations were predicted for light water reactor (LWR) 
temperatures and at doses near the threshold for IASCC. The cal- 
culations indicate that undersized elements such as phosphorus, 
sulfur and silicon are expected to segregate and possible influence 
IASCC. The nonequilibrium segregation mechanism does not 
require an enrichment ratio dictated by the McLean isotherm, there- 
fore, undersized solutes that do not segregate thermally may 
segregate unexpectedly during irradiation. 


28456 Expert systems for protective monitoring of facilities. 
Carr, K.R. (Oak Ridge Nat. Lab., Oak Ridge, TN (US)). v.v of 
Proceedings of the ISA/87 international conference and exhibit. In- 
strument Society of America, Research Triangle Park, NC (1987). 
(CONF-871028—: Instrument Society of America international con- 
ference and exhibit, Anaheim, CA, US, 4-8 Oct 1987) 

In complex plants, the possibility of serious operator error always 
exists to some extent, but, this can be especially true during an ex- 
periment or some other unusual exercise. Possible contributing 
factors to operational error include personnel fatigue, misunder- 
standing in communication, mistakes in executing orders, 
uncertainty about the delegated authority, pressure to meet a de- 
manding schedule, and a lack of understanding of the possible 
consequences of deliberate violations of the facility's established 
operating procedures. Authoritative reports indicate that most of 
these factors were involved in the disastrous Russian Chernobyl-4 
nuclear reactor accident in April 1986, which, ironically, occurred 
when a safety experiment was being conducted. Given the com- 
puter hardware and software now available for implementing expert 
systems together with integrated signal monitoring and communica- 
tions, plant protection could be enhanced by an expert system with 
extended features to monitor the plant. The system could require in- 
formation from the operators on a rigidly enforced schedule and 
automatically log in and report on a scheduled time basis to authori- 
ties at a central remote site during periods of safe operation. 
Additionally, the system could warn an operator or automatically 
shut down the plant in case of dangerous conditions, while simulta- 
neously notifying independent, responsible, off-site personnel of the 
action taken. This approach would provide protection beyond that 
provided by typical facility scram circuits. This paper presents such 
an approach to implementing an expert system for plant protection, 
together with specific hardware and software configurations. The 
Chernobyl accident is used as the basis of discussion. 


28457 Results and implications of the Experimental Breeder 
Reactor Il inherent safety demonstration tests. Planchon, H.P. 
(Argonne National Lab., Argonne, IL (US)); Golden, G.H.; Sackett, 


J.l.; Mohr, D.; Chang, L.K.; Feldman, E.E.; Betten, P.R. Nuclear 
Science and Engineering (USA), 100(4): 549-557 (Dec 1988). 

Two milestone tests were conducted in the Experimental Breeder 
Reactor || (EBR-II), demonstrating some of the inherent safety fea- 
tures of a liquid-metal reactor. The first test was a loss of flow 
without scram and the second was a loss of heat sink without 
scram. Both tests were initiated from 100% power, and in both tests 
the reactor was shut down passively - by natural processes, princi- 
pally thermal expansion - without automatic scram, operator 
intervention, or the help of special incore devices. The temperature 
transients during the tests were mild, as predicted, and there was 
no damage to the core or reactor plant structures. The test plus 
analysis demonstrated the feasibility of inherent passive shutdown 
for under cooling accidents and identified the more important fea- 
tures necessary for inherent shutdown and passive cooling. The 
results provide a technical basis for future experiments in EBR-II to 
investigate inherent safety for transient overpower accidents and to 
provide additional data for validation of computer codes used for 
design and safety analysis of inherently safe reactor plants. 


28458  Post-impiementation review of inadequate core cool- 
ing instrumentation. Anderson, J.L. (Oak Ridge National Lab., 
Oak Ridge, TN (US)); Anderson, R.L.; Hagen, E.W.; Morelock, T.C. 
JEEE (institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science (USA), 36(1): 1248-1250 (Feb 1989). (CONF- 
881103-: IEEE nuclear science symposium, Orlando, FL, US, 
November 9, 1988). 

Studies of the Three Mile Island (TMI) accident identified the 
need for additional instrumentation to detect inadequate core cool- 
ing (ICC) in nuclear power plants. NRC Regulatory Guide 1.97, 
which covers accident monitoring instrumentation, was revised to be 
consistent with the requirements of item II.F.2 of NUREG-0737. Fol- 
lowing are some of the more significant requirements specified in 
that item. Instrumentation should provide an unambiguous indication 
of the approach to and existence of ICC. Reactor water level 
measurement is to be considered. The system must indicate the ex- 
istence of ICC caused by various phenomena (e.g., high void 
fraction pumped flow and stagnant boil-off). The presence of an un- 
related phenomenon must not cause the system to erroneously 
indicate ICC. Advance warning of the approach of ICC must be 
given. Instrumentation must conform to Appendix B (Class 1E) of 
NUREG-0737. Alarms and displays should be selected based on a 
human factors analysis. Instrumentation indications must be inte- 
grated into emergency procedures and operator training programs. 


25 ENERGY STORAGE 


2504 Capacitor Banks 
Refer also to citation(s) 28288 


2506 Thermal 


28459 (RISO-M-2764) Danish aquifer thermal energy stor- 
age project. Demonstration pliant. Aquifer thermal energy storage, 
1-4. Schleisner Ibsen, L.; Qvale, B. (eds.). Risoe National 
Lab., Roskilde (Denmark). Dec 1988. 144p. Order Number 
DE89766858/JAW. Available from NTIS (US Sales Only), PC 
A07/MF A01 - Risoe Library, DK-4000 Roskilde. 

Aquifer thermal energy storage, 1-4.; EM-2; EFP-80; EFP-81; 
EFP-82; EFP-84; EFP-85. 

A part of the Danish aquifer thermal energy storage project con- 
sisted in construction of a demonstration plant. The demonstration 
plant was established in Hoersholm north of Copenhagen in 1982. 
During the years 1982-1987, altogether six charging processes 
have been carried out. Due to various difficulties in some years, the 
discharge (recovery) part of the storage cycle had to be omitted. In 
1988 the demonstration plant has been closed down. The project 
has been a collaboration between Risoe National Laboratory, the 
Laboratory for Energetics at the Technical University of Denmark 
and the Geological Survey of Denmark. The project has been 
financed by the Danish Ministry of Energy's energy research pro- 
grams EM-2, EFP-80, EFP-81, EFP-82 (EM-J.No. 22633), EFP-84 
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(EM-J.No. 2263-411) and EFP-85 (EM-J.No. 1443/85-9). The 
present report describes the original construction of the plant. Also 
changes in the plant which have been made to improve the plant, 
are described. The six storage-recovery cycles which have been 
carried out during the project will be described in a subsequent re- 
port. The experiences gained and the results will be discussed in 
this subsequent report. (author) 4 tabs., 63 ills., 34 refs. 


2509 Batteries 
Refer also to citation(s) 28662, 28718, 28724, 28884 


28460 (EPRI-AP—6012-SR, pp. 5.1) Company overview of 
ABB, PTI and NASTECH. Electric Power Research Inst., Palo Alto, 
CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Asea, Brown, Boveri (ABB) in Europe, Powerplex Technologies 
Inc. (PTI) in North America and Nastech Corp. (NASTECH) in Japan 
have recently agreed to join their efforts to develop Na/S batteries 
for mobile and stationary applications. The agreement includes ex- 
change of technical information and the exclusive right of ABB’s 
partners to manufacture and sell Na/S batteries in their respective 
countries. The development of these batteries is discussed. 


28461 (EPRI-AP-6012-SR, pp. 10.1) Beta Research and De- 
velopment Ltd. Sudworth, J.L. (Beta Research and Development 
Ltd., Sinfin (England)). Electric Power Research Inst., Palo Alto, CA 
(USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Beta Research and Development Ltd is engaged in the develop- 
ment of sodium/metal chloride batteries (Zebra batteries). Currently, 
work is directed towards the development of a high power sodium/ 
nickel chloride battery suitable for electric vehicle applications. Beta 
Research and Development has developed a new process for beta 
alumina production which uses boehmite as a raw material, and 
tubes for the whole program are produced using this process. A 
new high power cell has been developed with a capacity of 40 Ah. 
This cell is assembled in the discharged state i.e., no elemental 
sodium is required, and it has proved extremely tolerant to freeze/ 
thaw cycling even when fully discharged. Prototype vehicle batteries 
are being manufactured for evaluation by potential users. Problems 
of reproducibility of cell performance have been largely overcome 
and reject rates at all stages are very low. 


28462 (EPRI-AP-6012-SR, pp. 14.1) Overview of R and D on 
beta battery in Shanghai Institute of Ceramics. Lin, Z.X. (Shang- 
hai Institute of Ceramics (China)). Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
In DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

A review of the research and development program for the devel- 
opment of sodium-sulfur batteries at the Shanghai Institute of 
Ceramics is presented. The R and D program for the fabrication of 
beta alumina has been continued in order to optimize the properties 
of solid electrolytes. Fabrication methods are reviewed. The goal of 
the R and D program on sodium-sulfur batteries to the end of 1990 
is to assemble an approximately 1 kW battery. 


28463 (EPRI-AP-6012-SR, pp. 11.1-11.8) Overview of the re- 
search and development of beta battery at Hitachi. Kawamoto, 
H. (Hitachi Works of Hitachi Ltd., Ibaraki (Japan)); Shibano, Y.; 
Kusakabe, Y. Electric Power Research Inst., Palo Alto, CA (USA). 
Oct 1988. (CONF-8806127—: 7. DOE/EPRI beta (sodium/suifur) bat- 
tery workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta 
(sodium/sulfur) battery workshop VII: Proceedings. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Since 1983, the Tokyo Electric Power Co. (TEPCO) and Hitachi, 
Ltd. have been conducting the joint research and development of 





the beta (sodium-sulfur) battery for load leveling application. Hitachi 
carries out design, manufacturing and testing of the beta-alumina, 
cells, batteries, converters, and total systems. Basic technologies 
for cell manufacturing and cell performances have been success- 
fully established using small size cells. Since 1986, efforts have 
been focused on establishing cell reliability, developing practical 
large size cells, and demonstrating batteries. Current status of the 
cell development is discussed. 


28464 (EPRI-AP-6012-SR, pp. 12.1-12.4) Survey of beta bat- 
tery R and D in the central laboratory of electrochemical power 
sources. Staikov, G.; Budevski, E. Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
In DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

The activities in Bulgaria connected with the investigation and 
development of sodium sulfur batteries for electric vehicles are con- 
centrated in the Central Laboratory of Electrochemical Power 
Sources (CLEPS) of the Bulgarian Academy of Sciences. Research 
started in 1975, when the department of Electrochemistry of molten 
Salts and Solid Electrolytes was founded in CLEPS with the aim of 
investigating various electrochemical systems with molten and solid 
electrolytes to be used in electrochemical power sources, electro- 
chemical sensors, etc. The stages in the development of sodium 
sulfur cells in this department are described. 


28465 (EPRI-AP-6012-SR, pp. 13.1-13.11) Overview of 
sodium sulfur battery development at Chloride Silent Power 
Limited. Jones, |.W. (Chloride Silent Power, Ltd., Cheshire (Eng- 
land)). Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPAI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

A review of the development of sodium-sulfur batteries at Chlo- 
ride Silent Power Ltd. is presented. The purpose of the program is 
to develop sodium-sulfur batteries to the stage where commercial- 
ization can be implemented and to license the technology for the 
manufacture of these batteries. The company background, program 
background, recent progress, and the future program are dis- 
cussed. 


28466 (EPRI-AP—6012-SR, pp. 16.1-16.12) Boehmite, the raw 
materials for production of beta alumina. Barrow, P. (Beta Re- 
search and Development Ltd., Derby (England)); Duncan, J.H. 
Electric Power Research Inst., Palo Alto, CA (USA). Oct 1988. 
(CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery work- 
shop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The two most important forms of beta alumina are termed beta 
and beta alumina. The compositions vary, but for use as a solid 
electrolyte beta alumina is preferred because of its higher ionic con- 
ductivity. These phases and structures can be identified by their 
characteristic X-ray patterns. In Making beta alumina ceramic there 
are four main types of X-ray pattern which are observed: (1) single 
phase beta alumina, (2) single phase beta alumina; (3) a mixture of 
beta and beta alumina; and (4) intergrowth structure of beta and 
beta alumina. The properties of these beta alumina ceramics are 
discussed. 


28467 (EPRI-AP-6012-SR, pp. 17.1-17.12) Beta alumina 
electrolyte development. Rasmussen, J.R. (Ceramatec, Inc., Salt 
Lake City, UT (USA)). Electric Power Research Inst., Palo Alto, CA 
(USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sutfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Sodium beta’-alumina prepared in the form of closed end tubing 
is the preferred material choice for the separator in the sodium/ 
sulfur battery. For the past 20 years the sodiumvsulfur battery has 
been under extensive development for such diverse applications as 
electric vehicles, utility load leveling, and space power. In recent 
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years, significant improvements in average cell life and performance 
have been realized. However, one of the remaining major obstacles 
to commercialization of this battery is the demonstration of accept- 
ably high reliability. The reliability of the sodium sulfur/battery 
depends on a number of factors including system and cell design, 
cell container corrosion, and electrolyte failure. Of these reliability 
factors, the electrolyte is one of the critical elements. Reliability of 
the electrolyte is itself a function of several properties including 
composition, density, flaw population variability and fracture tough- 
ness. The development of a reliable solid electrolyte for these 
batteries is discussed. 


28468 (EPRI-AP-6012-SR, pp. 18.1-18.6) Beta alumina elec- 
trolyte production and performance. Pekarsky, A. (Powerplex 
Technologies Inc., Downsview, Ontario (Canada)); Haar, W.; 
Nemoto, H. Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop Vil: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The performance of beta”-alumina electrolyte in the battery cell is 
recognized to be a major factor contributing into cell and battery re- 
liability and life. To achieve a desired high performance and 
reliability of the electrolyte, the development efforts have been con- 
tinued in the following directions: raw materials optimization, 
powder processing optimization, compaction technique automation, 
sintering process optimization, quality assurance improvement, and 
cell assembly optimization. The programs related to the electrolyte 
fabrication were concentrated at ASEA Brown, Boveri, while Power- 
plex and recently NASTECH worked on the improvement of the 
electrolyte application techniques in the battery system. A summary 
of the major achievements is presented. 


28469 (EPRI-AP-6012-SR, pp. 19.1-19.13) Electrolyte fabri- 


cation, strength and microstructure. McNamee, M. (Chloride 
Silent Power Ltd., Cheshire (England)); Atherton, G.; Heaven, S.N.; 
Rich, A.J. Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 


workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Recent electrolyte manufacturing developments at Chloride Silent 
Power Limited (CSPL) have focussed on scaling-up the process 
and improving the process control to obtain increased ceramic yield 
and improved quality as shown by strength testing and cell life char- 
acteristics. These developments are discussed. 


28470 (EPRI-AP-6012-SR, pp. 21.1-21.9) Effect of the 
sodium monoaluminate on the properties of beta-alumina ce- 
ramics. Staikov, G.; Kvachkov, R.; Yankulov, P.D. Electric Power 
Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 
7. DOE/EPRI beta (sodiurysulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPA/ beta (sodiun/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The studies of the electrochemical sodium-sulfur system carried 
out fror more than twenty years now, have shown the beta-alumina 
based ceramics to be most appropriate for solid electrolyte and 
separator in the battery cells. It has been established that ionic con- 
ductivity, mechanical properties and durability of the ceramic 
electrclyte are considerably influenced by its density, microstructure, 
chemical and phase composition. The ceramic electrolyte is com- 
monly regarded as composed of beta-alumina and/or beta’-alumina 
phases. Ceramics, however, always contain a certain amount of 
sodium monoaluminate, especially taking into account that its pres- 
ence up to a certain level in the starting powders is necessary for 
the densification process. Because of the negligible electrical con- 
ductivity of the sodium monoaluminate, its enriched content in the 
ceramics would lead to undesired increase of the ceramics resis- 
tance and favors the degradation process under a flow of electrical 
current. The behavior of sodium monoaluminate during the ion- 
exchange process with silver, frequently used for determination of 
the sodium content is sintered ceramics, as well as with other 
mono- or bivalent ions is also of particular interest. The results of 
investigations of the influence of the sodium monoaluminate on 
some of the properties of beta-alumina ceramics are presented. 


28471 (EPRI-AP-6012-SR, pp. 22.1-22.5) Solid electrolyte 
and cell performance. Lin, Z. (Shanghai Institute of Ceramics 
(China)); Li, S.; Chen, K.; Sun, C.; Cao, J.; Yen, T. Electric Power 
Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 
7. DOE/EPRI beta (sodium/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPRI beta (sodium/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

A research program for development of beta” alumina solid elec- 
trolyte has been conducted in the Shanghai Institute of Ceramics 
since 1979. In recent years, different processes for the fabrication 
of beta” alumina ceramics have been investigated, including oxalate 
method, spray drying methods and the seeding method. The typical 
properties of beta” alumina tubes obtained by these methods are 
given. The research program is described. 


28472 (EPRI-AP-6012-SR, pp. 23.1-23.13) Failure analysis 
of Chloride Silent Power, Ltd. Beauchamp, E.K. (Sandia National 
Labs., Albuquerque, NM (USA)). Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
In DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

Two 8”-alumina electrolyte tubes from Chloride Silent Power, Ltd. 
PB cells which failed in testing at Sandia National Laboratories, 
showed extensive cracking. The cracks initiated at the interior sur- 
face under localized stress apparently resulting from non-uniform 
ionic currents. The non-uniform currents apparently were a result of 
non-uniform wetting of the interior surface of the electrolyte. Failure 
of the sodium electrode seal, which introduced contaminants to the 
electrolyte surface, may have been responsible for the non-uniform 
wetting. In one of the electrolytes, large grains, produced by overfir- 
ing, contributed to the failure. An analysis of these failures is 
presented. 


28473 (EPRI-AP-—6012-SR, pp. 24.1-24.16) Corrosion resis- 
tant materials for sodium sulfur cells. Stackpool, F.M. (Chloride 
Silent Power Ltd., Cheshire (England)); MacLachlan, S. Electric 
Power Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF- 
8806127-: 7. DOE/EPRI beta (sodiurv/sulfur) battery workshop, 
Toronto, CA, June 1, 1988). in DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop Vil: Proceedings. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

A pre-requisite of long life sodium sulfur, secondary batteries is 
that battery cells employ suitably corrosion resistant materials which 
withstand the aggressively corrosive environment of this high tem- 
perature system. Chloride Silent Power Limited has been actively 
engaged in the development of sodium sulfur batteries for over a 
decade, and has subjected cells to continuous electrical perfor- 
mance cycling for periods out to 5 years. Such long life cells have 
been achieved primarily through good cell engineering design and 
the identification of corrosion resistant cell components. Some of 
the selection procedures and post test analyses employed in identi- 
fying durable cell materials for use in sodium sulfur cells are 
outlined, and how the materials have been successfully adopted in 
a preferred, 10 Ah central sodium cell is discussed. 


28474 (EPRI-AP-6012-SR, pp. 25.1-25.6) Effect of fabrica- 
tion parameters on cell performance. Altmejd, M. (Powerpiex 
Technologies inc., Downsview, Ontario (Canada)); Spek, E.; Haar, 
W.; Ohashi, S. Electric Power Research Inst., Palo Alto, CA (USA). 
Oct 1988. (CONF-8806127—: 7. DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop, Toronto, CA, June 1, 1988). In DOE/EPAI/ beta 
(sodium/sulfur) battery workshop VII: Proceedings. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Fabrication of sodium sulfur cells is emerging from the laboratory 
into pilot production facilities that are operated in a completely dif- 
ferent manner than the laboratory facilities. These higher volume 
facilities stress the uniformity and reliability of the product as much 
as performance. Heavy emphasis is placed on monitoring both prod- 
uct performance and component quality. The result is that when 
improvements are made in design or materials, they are immediately 
noticed and possible process problems or material inadequacies are 
quickly solved. All cells are individually tested and many electrical 
parameters such as discharge and charge capacities, resistances 





ERA Vol. 14, No. 14 105 





25 ENERGY STORAGE 
2509 Batteries 





and end voltages are logged into the manufacturing data base. 
Some typical problems and their solutions are discussed. 


28475 (EPRI-AP-6012-SR, pp. 27.1-27.5) Doped sulfur elec- 
trodes. Mennicke, S. (Brown Boveri and Cie, Heidelberg (West 
Germany)); Nakabayashi, T.; Bandi, F. Electric Power Research 
Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. 
DOE/EPRI beta (sodium/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPRI beta (sodium/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The sulfur electrode of NaS-cells usually consists of a graphite 
felt with about 90% porosity soaked by liquid sulfur and liquid 
sodium polysulfide. This type of electrode is a porous electrode for 
which the distribution of potential and reaction rate can be de- 
scribed by the theory of Euler and Nonnenmacher. This theory was 
adapted to the description of sulfur electrodes and improved several 
times, most recently by Kawamoto. From these calculations and 
from the experimental experience it is well known that a sulfur elec- 
trode whose graphite felt has a higher conductivity than the sodium 
polysulfide can be recharged in the one phase region of the sodium 
sulfur system only. There are two basic approaches to overcome 
this difficulty: structured sulfur electrodes and doped sulfur elec- 
trodes. Structured sulfur electrodes have attracted more and more 
interest recently, but frequently they could not achieve the results of 
doped electrodes. Nevertheless, little recent work has been done in 
the field of doped electrodes. Earlier work in this field is reviewed 
and some new results are presented. 


28476 (EPRI-AP-6012-SR, pp. 28.1-28.13) Real-time x- 
radiography of operating sodium sulfur cells. Davenport, R. 
(Science Applications International Corp., San Diego, CA (USA)); 
Featherby, M.; Schirato, R. Electric Power Research Inst., Palo 
Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

State-of-the-art (real-time) x-ray radiography and image process- 
ing techniques were successfully applied to examine operating 
sodium sulfur cells during electrical cycling and freezing and thaw- 
ing. The techniques allowed a number of interesting phenomena to 
be observed during electrical cycling of both a new and a previously 
cycled cell. Among others, these phenomena included gas evolution 
at the sodium electrode during discharging and bubbling within the 
sulfur electrode during charging. Wetting of the electrolyte by the 
sodium in the cells could be directly studied by observing the con- 
tact angle of the sodium in real time. Formation and dissociation of 
psiysulfides during cycling and movement of materials within the 
cells were also readily observable using these techniques. 


28477 (EPRI-AP-6012-SR, pp. 29.1-29.23) Sulfur side sup- 
porting studies. McKubre, M.C.H. (SRI International, Menlo Park, 
CA (USA)). Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127—: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop Vil: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Improved ceramics processing technologies have led to a reduc- 
tion in the number and severity of failures associated with the solid 
electrolyte and its seals. This has prompted an increased consider- 
ation of other phenomena that may lead to reduction in the life and/ 
or power of Na/S cells. Principal among these potential limitations 
are corrosion of the sulfur container in the external sulfur design 
and polarization of the sulfur electrode. The purpose of the research 
was to obtain a mechanistic and kinetic understanding of processes 
that may impair the dynamic performance or lifetime of Na/S cells 
and to propose remedial action. 


28478 (EPRI-AP—6012-SR, pp. 30.1-30.11) Analysis of 
sodium sulfur cell testing: polarization and capacity degrada- 
tion. Koenig, A.A. (Chloride Silent Power, Ltd., Wayne, PA (USA)). 
Electric Power Research inst., Palo Alto, CA (USA). Oct 1988. 
(CONF-8806127—: 7. DOE/EPRI beta (sodium/sulfur) battery work- 
shop, Toronto, CA, June 1, 1988). In DOE/EPR/ beta (sodium/ 


sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

In the real world entropy overcomes even the best efforts to skirt 
the limitations of Carnot by hiding within the realm of electrochem- 
istry. For sodium sulfur cells of the more popular central sodium 
configuration, sulfur side corrosion is the major life limiting obstacle. 
The process involves the attack of metallic container and sealing 
materials by sodium polysulfides which are produced during dis- 
charge. The removal of active sulfur from the electrode can be 
monitored in situ by observing the loss in working capacity during 
normal cell testing. While capacity plots have been used to record 
the gradual loss in capacity with cycling history, the active sulfur 
mass can be calculated more straightforwardly from test data in- 
volving discrete cycles. A technique is proposed which maximizes 
the sensitivity of this calculation and permits one to monitor the 
progress of corrosion in situ. The other performance limitation 
experienced in cell testing is polarization. The approach to electro- 
chemical equilibrium can be observed by simply open-circuiting a 
cycling cell and employing a strip charge recorder to monitor the 
cell voltage with time. Since the techniques described both require 
a knowledge of open-circuit voltage with ampere-hour state, it is 
reasonable to discuss capacity degradation and polarization to- 
gether. Moreover, for central sodium cell configurations, the voltage 
between electrodes is measured through a corrosion layer at the 
surface of the sulfur electrode container. The interpretation offered 
to explain the mechanism(s) for voltage relaxation necessarily in- 
volves the interfaces for electronic charge and ion transfer. 


28479 (EPRI-AP—6012-SR, pp. 31.1-31.19) Sodium/sulfur cell 
evaluation results. Freese, J.M. (Sandia National Labs., Albu- 
querque, NM (USA)); Butler, P.C. Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. DOE Contract AC04-76DP00789. 
(CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery work- 
shop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop Vil: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Sandia National Laboratories has been evaluating the perfor- 
mance of various sodium/sulfur cells since 1985. The objectives of 
these evaluations were to characterize the performance of these 
cells, determine their longevity, identify performance or life limiting 
design problems, and conduct post-test analyses to determine the 
cause of failure. These results were communicated to each devel- 
oper with recommendations for design improvements or other 
suggestions to resolve problem areas. Initial tests were performed 
on Ford Aerospace and Communications Corporation (FACC) Mark- 
ID, load-leveling (LL) cells followed by tests on Ford's ETX, 
electric-vehicle cells. A sodium/sulfur cell development contract with 
Chloride Silent Power, Limited (CSPL) was placed in late 1985 and 
cell testing began on Chloride’s Mark 2-A PB cells in the fall of 
1986. An agreement with Powerplex Technologies Inc. was reached 
in 1987 for Sandia to evaluate their cells, and tests were started on 
their electric-vehicle cells. Finally, in February, 1988, testing began 
on Ceramatec cells that were produced under a contract with San- 
dia. Initially, capacity tests were performed on all cells. Selected 
cells from each developer were then chosen for parametric tests, 
simplified Federal Urban Driving Schedule (FUDS) tests, peak- 
power tests, 80% depth-of-discharge life cycle and life cycle 
capacity tests. Results of the tests are presented. 


28480 (EPRI-AP-6012-SR, pp. 32.1-32.22) Two-dimensional 
distribution of sodium polysulfide composition in sulfur elec- 
trodes of sodium-sulfur cells. Kawamoto, H. (Hitachi Works, 
Hitachi, Ltd., Ibaraki (Japan)). Electric Power Research Inst., Palo 
Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Distributions of the sodium polysulfide composition in the sulfur 
electrode of the sodium-sulfur cell and the current density in the cell 
were investigated using a two-dimensional and two-component 
(ionic and electronic) conduction model. The following are the re- 
sults of calculations and experiments: (1) the polarization of a 
vertically supported cell at the end of charge starts partially from the 
upper surface of the solid electrolyte due to the gravitational drop of 
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the sodium polysulfide melt, but the polarization at the end of dis- 
charge is axially almost uniform; (2) a dual mat design of which a 
porous graphite mat has a high electric resistance adjacent to the 
electrolyte is preferable for improving the rechargeability; (3) an ori- 
ented mat of which the radial resistivity is smaller than the axial 
resistivity is able to reduce the cell resistance; (4) the larger the cur- 
rent density is, the larger the non-uniformity of the melt composition 
becomes, and the sulfur utilization is reduced by the high current 
density operation; (5) voids of the melt at the electrolyte surface ac- 
celerate the degradation of the solid electrolyte, and reduce the 
sulfur utilization; and (6) voids at the metal container side acceler- 
ate the corrosion of the metal container. 


28481 (EPRI-AP—6012-SR, pp. 34.1-34.6) Cell development: 
a focus on safety. Stackpool, M.F. (Chloride Silent Power Ltd., 
Cheshire (England)). Electric Power Research Inst., Palo Alto, CA 
(USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Chloride Silent Power Limited has developed a small (10 Ah) 
sodium sulfur (PB) cell for use in motive power batteries. Employing 
a multiplicity of low capacity cells of this design has the advantage 
of isolating small amounts of sodium and sulfur at the cell level. In 
most circumstances, the PB cells fail with low temperature 
exotherms in a benign manner. However, in common with all high 
temperature battery systems, it is necessary to legislate for cells 
which may fail with high temperature exotherms and cause corro- 
sive penetration of the cell containment (breaching). CSPL has 
therefore, developed cell safety features which are aimed at ad- 
dressing such safety problems. The safety design strategy, safety 
test methodology and results which have been obtained in the 
safety cell development program to date are outlined. 


28482 (EPRI-AP—6012-SR, pp. 35.1-35.21) Corrosion resis- 
tant materials for cell container. Topor, D. (illinois Institute of 
Technology, Chicago (USA)); Selman, J.R. Electric Power Research 
Inst., Palo Alto, CA (USA). Oct 1988. DOE Contract AC03- 
76SFO00098. (CONF-8806127—: 7. DOE/EPRI beta (sodium/sulfur) 
battery workshop, Toronto, CA, June 1, 1988). in DOE/EPR/ beta 
(sodium/sulfur) battery workshop Vil: Proceedings. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Molybdenum, molybdenum carbide and titanium nitride coatings 
prepared by molten salt electrochemical deposition (MSECD) and 
by chemical vapor deposition (CVD) are described, along with their 
behavior in sodium polysulfide melt. 100 g FLINAK were used as 
solvent and 4 to 6 g of alkali molybdate were added to form the 
electrolyte composition suitable for molybdenum plating. To plate 
molybdenum carbide, 4 to 6 g alkali molybdate and 5 to 7 g alkali 
carbonate were added to the FLINAK. CVD experiments were con- 
ducted using a 6.3 mm AISI 1018 steel rod, 25.4 mm long, plated 
with nickel. The totaly system pressure was 20-30 Torr. The volume 
flow rate of hydrogen was 300 scc/min (at 1 atm) and that of helium 
100 to 120 scc/min. The MoCls was hated to 100-110°C. Under 
these conditions a molybdenum layer of 5 um thickness was pro- 
duced in 30 minutes. All coatings were tested in molten NaS, at 
330°C. Optimization of the MSECD technique of carbide coating is 
necessary. For this, the best approach is to clarify the nucleation 
and growth processes affecting morphology and to control and 
calibrate the key electrolysis parameters. Both aspects of this opti- 
mization process are now being investigated in this laboratory. 


28483 (EPRI-AP-6012-SR, pp. 36.1-36.17) Life and reliability 
data of the beta” alumina tubes. Barrow, P. (Beta Research and 
Development Ltd., Derby (England)). Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127—: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
In DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

In a previous report a rapid cycling test was described which 
could be useful for determining the effect of process and other pa- 
rameters on beta alumina life. The use of this test to investigate the 
effect of tube size and new beta process using Cera hydrate as the 
major raw material on the life of beta alumina in sodium sulfur cells 


is described. The cells used for these tests were similar to the cell 
described in the previous report but the cell case was shortened or 
extended to accommodate the different lengths of beta alumina 
tube. The conditions and the test regime were identical to those of 
the previous tests, i.e., 16 cycles per day corresponding to average 
current density on the beta alumina of 0.5A/cm? and 0.25A/cm? on 
discharge and charge respectively. The conclusions of the previous 
study are summarized, i.e., that the absolute values of life must be 
treated with caution since in tests conducted at lower rates, over 
longer periods, life in terms of cycles could be reduced by factors 
extrinsic to the ceramic, but that this type of test can be considered 
useful for comparing the effect of different factors on the intrinsic life 
of beta alumina. 


28484 (EPRI-AP—6012-SR, pp. 37.1-37.18) Component stress 
during freeze/thaw cycling. Braithwaite, J. (Sandia National Labs., 
Albuquerque, NM (USA)); Subia, S.R.; Stone, C.M.; Hammetter, W. 
Electric Power Research Inst., Palo Alto, CA (USA). Oct 1988. DOE 
Contract AC04-76DP00789. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Thermal cycling can cause failure of many components in sodium/ 
sulfur cells, including the electrolyte, the a to 8”-alumina seal, and 
the a-alumina/metal seals. A task being performed at Sandia Na- 
tional Laboratories (SNL) to assist developers in their effort to 
decrease the failure rate of aged cells due to expected freeze/thaw 
(F/T) events is described. The ultimate product of this task will be a 
validated mathematical model that can be used to calculate stress 
within cell components and thus allow the susceptibility to be deter- 
mined of various cell designs to both known and potential failure 
mechanisms. The intent of this task is to develop the knowledge and 
capability that is applicable to many designs rather than focusing 
solely on a specific cell. The first effort of this task involved formulat- 
ing and incorporating material models based on known or estimated 
properties of the cell components into a thermomechanical analysis 
code. A concurrent activity consisted of the design and construction 
of a laboratory Na/S cell. This cell is being used in the experimental 
measurement of strain and is needed for ease of instrumentation 
and the capability to simulate proposed failure mechanisms. The 
approach that is currently being followed in this task is described. 


28485 


(EPRI-AP-6012-SR, pp. 38.1-38.18) Effect of thermal 
cycling on CSPL sodium/sulfur cells. Braithwaite, J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Subia, S.R.; Stone, C.M.; 
Stackpool, M. Electric Power Research inst., Palo Alto, CA (USA). 
Oct 1988. DOE Contract AC04-76DP00789. (CONF-8806127-: 7. 
DOE/EPRI beta (sodium/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPRI/ beta (sodium/sulfur) battery workshop 


Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Sodium/sulfur batteries used in both motive power and utility ap- 
plications will be subjected to numerous thermal cycles during their 
lifetime. These cycles are expected because (1) maintenance will 
be performed over the 5 to 10 year lifetime of the battery, (2) during 
quiescent, low demand periods (e.g., holidays), operational effi- 
ciency will be improved if the battery temperature is lowered, and 
(3) periods will exist when the auxiliary heater, the external power 
supply, or the support equipment (utility or vehicle) are broken. A 
requirement being placed on the batteries is that the rate of cell fail- 
ure due to these expected freeze/thaw (F/T) events be very low 
(<< 1%/cycle). To demonstrate the potential impact of a high failure 
rate, consider that the random failure of 1% of the cells per cycle 
within a battery constructed with 4-cell strings could reduce its ca- 
pacity by 20% after only 5 F/T cycles. Although substantial progress 
has been made during the past 5 years, cell freeze/thaw durability 
still needs further improvement. Cell failure caused by thermally in- 
duced stress generated during freeze/thaw cycling is discussed. 


28486 (EPRI-AP-6012-SR, pp. 39.1-39.9) Post-test observa- 
tions on CSPL cells. Smaga, J.A. (Argonne National Lab., IL 
(USA)); Marr, J.J. Electric Power Research Inst., Palo Alto, CA 
(USA). Oct 1988. DOE Contract W-31-109-ENG-38. (CONF- 
8806127—-: 7. DOE/EPRI beta (sodiur/sulfur) battery workshop, 
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Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop Vil: Proceedings. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

One activity of Argonne’s Analysis and Diagnostics Laboratory 
(ADL) is the examination of sodium/sulfur cells built by Chloride 
Silent Power Limited (CSPL) for the Exploratory Battery Develop- 
ment Project at Sandia National Laboratories. Specialized glovebox 
facilities permit detailed examinations of air-sensitive components 
from high-temperature battery cells. The involvement with sodiun/ 
sulfur cells began with earlier designs of CSPL cells and continued 
with cells built by Ford Aerospace and Communications Corpora- 
tion. The present work has been on the Mark Ill series of PB cells. 
The objectives of post-test analysis are to identify potential failure 
mechanisms, to assess the performance of hardware components, 
and to characterize the sulfur electrode as a function of a cell’s op- 
erational history. In addition, capabilities to include measurement of 
electrode gases have been expanded. This study focused on find- 
ings for the sulfur electrode. 


28487 (EPRI-AP—6012-SR, pp. 4.1-4.9) Overview of the 
overviews, a summary. Weaver, B.; Landgrebe, A. Electric Power 
Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 
7. DOE/EPRI beta (sodium/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPRI beta (sodium/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

An overview of the meeting is presented. Each group was given 
the opportunity to submit a written overview that is included in the 
proceedings. This is a summary of those overview submissions. 
This summary contains information on changes in the companies 
participating in the Na/S workshops, business relationships with 
Brown, Boveri, and Cie, battery development schedule, organization 
of the Research and Development Program, and specifications of 
the 60 kW-class battery modules. 


28488 (EPRI-AP-6012-SR, pp. 40.1-40.13) Development of a 
50kW/400kWh Na/S battery. Takashima, K. (Yuasa Battery Co., 
Ltd., Osaka (Japan)); Kita, A.; Matsuo, Y.; Nakayama, T.; Hira- 
matsu, T. Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Yuasa Battery Company, in collaboration with NGK Spark Plug 
Company and under the administration of the New Energy Develop- 
ment Organization, has been developing Na/S batteries for load 
leveling in the national research program called the "Moonlight 
Project” under the direction of the Agency of Industrial Science and 
Technology, the Ministry of International Trade and Industry. Follow- 
ing the successful development of a 12.5kW/100kWh battery, 
composed of 280 300-Ah cells, Yuasa is now developing a 50kW/ 
400kWh battery composed of 1120 300-Ah cells. The battery has 
recently been assembled and a preliminary test was conducted. 
The results indicate that the battery is capable of showing a charge/ 
discharge energy efficiency at 8hr of over 76% at the ac-ac base in 
an assumption that the one-way efficiency of the inverter is 95%. 
This energy efficiency is almost comparable to that of the 12.5kW/ 
100kWh battery. The footprint is 48.5kWh/m?, which is again very 
close to that of the 12.5kW/100kWh battery, but the gravimetric and 
volumetric energy densities are somewhat lower than those of the 
12.5kW/100kWh battery, because of an increase in the relative 
volume and weight for improving the thermal loss and the vibration- 
proof property. However, the energy consumption in hot standing 
was found to be approximately 7%/day, which is considerably 
smaller than the 20%/day obtained with the 12.5kW/100kWh bat- 
tery. 


28489 


(EPRI-AP—6012-SR, pp. 41.1-41.7) Performance and 
prospects of Na/S batteries. Fischer, W. (Brown Boveri and Cie, 
Heidelberg (West Germany)); Shiota, T.; Nakabayashi, T. Electric 
Power Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF- 


8806127—: 7. DOE/EPRI beta (sodium/sulfur) battery workshop, 
Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop Vil: Proceedings. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 


Sodium sulfur batteries as most advanced high energy - high 
power secondary batteries are highly integrated systems composed 
of several subsystems. The most important subsystems are the cell 
array, the thermal management subsystem and the safety compo- 
nents. The design and performance of a prototype battery (Type 
B11) are discussed and features of future traction and load leveling 
batteries are outlined. While B11 batteries serve as tools to demon- 
strate Na/S battery performance characteristics, the next battery 
generation will be designed for practical use in both cases of appli- 
cation. Practical use in higher numbers is expected in the early 90's. 
Close to 100 B11 batteries have been operated at Asea Brown 
Boveri, Powerplex and Nastech. The experiments include laboratory 
performance tests, safety tests, life tests (bench and EV tests), EV 
demonstrations, EV performance tests and load leveling tests. 


28490 (EPRI-AP—6012-SR, pp. 42.1-42.14) Manufacturing ap- 
proaches for demonstrations and for the future. McGreavy, G. 
(Chloride Silent Power Ltd., Cheshire (England)); Riley, D.; Ather- 
ton, G.; Rampton, S. Electric Power Research Inst., Palo Alto, CA 
(USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/suffur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The development of manufacturing approaches planned for pro- 
duction of sodium sulfur cells and batteries in a pilot production 
module which will be a basis for manufacture in commercial 
factories is discussed. The mains aims of the manufacturing devel- 
opment program are: (1) to demonstrate that product specification 
and manufacturing methods are suitable for commercial manufac- 
ture; (2) to prove production routes for electrolyte, electrodes, cells 
and batteries that utilize the technology required for volume manu- 
facture; (3) to provide batteries for demonstrations; and (4) to 
calibrate projections of costs for sodium sulfur batteries based upon 
learned curves. 


28491 (EPRI-AP—6012-SR, pp. 43.1-43.11) Small battery per- 
formance. Bindin, P.J. (Chloride Silent Power Ltd., Cheshire 
(England)); Molyneux, J. Electric Power Research Inst., Palo Alto, 
CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The testing of small batteries is an important part of CSPL’s de- 
velopment program. Such tests offer the advantage of evaluating 
the performance and reliability of a relatively large population of 
cells with limited instrumentation, test equipment and test effort. In 
addition, they provide detailed information on battery related phe- 
nomena such as circulating currents and battery response to the 
demands of the application. Thus, small battery testing is an essen- 
tial part of the qualification procedure. Typical battery construction is 
outlined and the performance obtained during the normal steady 
current test regime is discussed. Application of specific tests such 
as Simplified FUDS cycling are also described. 


28492 (EPRI-AP-6012-SR, pp. 44.1-44.19) Considerations 
and measurements of latent-heat-storage salts for secondary 
thermal battery applications. Koenig, A. (Beta Power, Inc., Wayne, 
PA (USA)); Braithwaite, J.W.; Armijo, J.R. Electric Power Research 
Inst., Palo Alto, CA (USA). Oct 1988. DOE Contract AC04- 
76DP00789. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) 
battery workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta 
(sodium/sulfur) battery workshop VII: Proceedings. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Many diverse performance requirements are being placed on the 
batteries being considered for electric vehicle (EV) applications. 
One of the challenging problems facing sodium/sulfur developers is 
being able to maintain high sustained power levels for extended 
times, potentially over the entire discharge period. This requirement 
is based on the need to occasionally climb relatively long hills and 
can only be met by designing an effective thermal management 
system (TMS). Such a system must control the temperature rise 
within the battery without sacrificing the ability to satisfy other re- 
quirements, such as weight or volume limits. A current example of 
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the type of demanding requirements being placed on these batter- 
ies are those for the ETX-Il electric vehicle program being 
sponsored by the US Department of Energy. This program calls for 
a compact 50-kWh battery that can deliver 35-kW of power for the 
full 1.4 hour discharge period. Safety considerations and thermal 
uniformity within the battery enclosure provide a further impetus for 
a proper thermal management system design. These thermal man- 
agement concepts are discussed. 


28493 (EPRI-AP-6012-SR, pp. 45.1-45.9) Development of 
beta battery for load leveling applications. Ogino, M. (Tokyo 
Electric Power Co., Inc. (Japan)); Fujiwara, N.; Kawamoto, H.; 
Shibano, Y.; Kusakabe, Y.Y. Electric Power Research Inst., Palo 
Alto, CA (USA). Oct 1988. (CONF-8806127—-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodiun/sulfur) battery workshop Vil: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Since 1983, The Tokyo Electric Power Co. and Hitachi, Ltd. have 
been conducting joint research and development of the beta 
(sodium-sulfur) battery for load leveling applications. Since the per- 
formance and reliability of the cell have been established using 
50Wh and 80Wh cells, the development of a battery using 50Wh 
cells has been initiated. The purposes of the present work are to 
clarify the following basic items prior to the development of a full- 
scale battery: appropriate series-parallel connection of cells; effect 
of the temperature distribution in the furnace to the battery perfor- 
mance; thermal balance between heat generation in the cell during 
charge-discharge operation and heat loss throughout the furnace; 
dynamics and safety when a cell is failed; battery performances in- 
cluding failed and/or degraded cells; and effect of differences 
among cell performances of many cells when they are connected in 
series-parallel. Taking these problems into consideration, two types 
of small batteries using 50Wh cells were designed. 


28494 (EPRI-AP—6012-SR, pp. 46.1-46.7) Safety of beta bat- 
teries. Doerrscheidt, W. (Powerplex Technologies Inc., Downsview, 
Ontario (Canada)); Shiota, T.; Ishikawa, M. Electric Power Re- 
search Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. 
DOE/EPRI beta (sodiunvsulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPRI beta (sodium/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Since 1973 ABB Asea Brown Boveri has been developing the 
sodium-sulfur battery for the use in electric vehicles. This application 
was chosen to satisfy the strongest requirements for both, electrical 
data and safety. By fulfilling these requirements most other applica- 
tions should be covered. On account of the hazardous reactants, 
safety becomes important from the early beginning of development. 
In the past, a lot experiments were done with single cells, but near- 
ing commercialization, the safety of the complete system has to be 
demonstrated. Therefore, safety specifications and testing proce- 
dures for sodium-sulfur batteries were defined. Based on German 
and international standards (DIN, ISO) for batteries in stationary 
and EV applications, the testing program includes vibrational tests, 
electrical shorts and in case of accidents also crash tests, deforma- 
tion and upside-down-position tests. The program was successfully 
performed using ABB high energy sodium-sulfur battery Types B 06 
and B 11. The results of the tests are presented. 


28495 (EPRI-AP-6012-SR, pp. 47.1-47.3) Beta batteries in 
stationary applications. Fischer, W. (Brown Boveri and Cie, Hei- 
delberg (West Germany)); Seele, W.; Devries, P.; Isozaki, T. 
Electric Power Research Inst., Palo Alto, CA (USA). Oct 1988. 
(CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery work- 
shop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Several internal and external studies show battery storage plants 
(BSP’s) with advanced batteries to offer a couple of options com- 
pared to conventional or other future electric load management 
devices. Present activities are directed towards gaining experience 
with small BSP’s assembled from NaS traction batteries, and plans 
are to develop large NaS batteries specifically designed for load 
leveling applications. The use of these batteries in load manage- 
ment applications is discussed. 


28496 (EPRI-AP-—6012-SR, pp. 48.1-48.7) Beta battery pro- 
pelied vehicle projects. Angelis, J. (Brown Boveri and Cie, 
Heidelberg (West Germany)); Haase, H.; Bernstein, L. Electric 
Power Research Inst., Palo Alto, CA (USA). Oct 1988. (CONF- 
8806127—: 7. DOE/EPRI beta (sodiur/sulfur) battery workshop, 
Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop VII: Proceedings. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

On-road tests of NaS batteries are an integral part of the battery 
development at ABB and POWERPLEX. Since 1986 the two compa- 
nies have accumulated a mileage of more than 60,000 km with NaS 
batteries. The tests show that NaS batteries are well suited to propel 
road vehicles. A 276 kg NaS battery (Type B11) presently provides 
a range of more than 120 km in a VW-JETTA CitySTROMer pas- 
senger car, as compared to a range of 40 km with a 400 kg 
lead-acid battery version. These performance tests are discussed. 


28497 (EPRI-AP—6012-SR, pp. 49.1-49.9) Vehicle batteries. 
Bindin, P.J. (Chloride Silent Power Ltd., Cheshire (England)); Lead- 
better, A.; Molyneux, J. Electric Power Research Inst., Palo Alto, 
CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

One of the most technically demanding applications for the bat- 
tery developer is the traction battery for the on-road vehicle. Peak 
and sustained power demands are great; vibration, rain and surface 
water are all potentially damaging, and customer expectations are 
high. Sodium sulfur battery technology offers significant improve- 
ments in energy and power density for this application, as 
compared with conventional traction batteries. Battery development 
at CSPL has now progressed to the demonstration of this capability 
in vehicles. Some aspects of vehicle battery construction and oper- 
ation which influence design requirements are discussed. 


28498 (EPRI-AP-6012-SR, pp. 50.1-50.24) Sodium sulfur 
load leveling battery design. Auxer, W. (Chloride Silent Power 
Ltd., Wayne, PA (USA)); Riley, D. Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
in DOE/EPRI beta (sodium/sulfur) battery workshop Vil: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

A design of a 100 MWh sodium sulfur load leveling (LL) battery 
was developed. An initial study investigated the issue of cell size 
(capacity) on the viability of the LL battery design as measured 
against competitive energy storage and power generation peaking 
systems. Maintenance of the sodium sulfur battery was addressed 
in detail since earlier studies had concluded that cell size had to be 
significantly greater than 1000 Wh in order for the annualized bus- 
bar cost of electricity provided by the sodium sulfur battery to be 
competitive with compressed air energy storage (CAES) and com- 
bustion gas turbines (CGT). Such a maintenance approach was 
identified for CSPL’s XPB cell, which has a capacity of 69 Wh, as 
well as for a larger, 1000 Wh cell. The present design study fo- 
cused on battery operating voltage and the thermal management 
system (TMS). The latest iteration of a 100 MWh sodium sulfur load 
leveling battery, highlighting the design of the thermal management 
system and the selection of the operating voltage for the battery 
plant is presented. Areas required for further development before 
the technology can be demonstrated and commercialization can 
proceed are also discussed. 


28499 (EPRI-AP-6012-SR, pp. 52.1-52.8) Track and bench 
testing of a sodium/nickel chloride zebra battery. Sudworth, J.L. 
(Beta Research and Development Ltd., Derby (England)); Galloway, 
R.C.; Bull, R.N. Electric Power Research inst., Palo Alto, CA (USA). 
Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) bat- 
tery workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta 
(sodium/sulfur) battery workshop VII: Proceedings. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Since the first demonstration by Galloway in 1983 that a nickel 
electrode could be chlorinated in situ by simply charging a cell as- 
sembled in the discharged state, rapid progress has been made on 
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the development of sodium/nickel chloride batteries. A 30 kWh bat- 
tery was constructed in 1986 and in 1987 a series of tests were 
conducted, both in a vehicle and on the bench. The results of these 
tests and the problems encountered are described. 


28500 (EPRI-AP—6012-SR, pp. 53.1-53.10) High power 
sodium nickel chloride cell. Sudworth, J.L. (Beta Research and 
Development Ltd., Derby (England)); Bull, R.N. Electric Power Re- 
search Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. 
DOE/EPRI beta (sodiun/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPAI/ beta (sodium/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The sodium/nickel chloride battery has the potential to meet the 
performance parameters of the most demanding of electric vehicle 
applications: the electric car. Modern European family salon cars 
have power outputs in the range 30-70 kW and it is unrealistic to 
expect electric cars to match the all-round performance of an en- 
gine car. In fact, the higher power levels are not required to attain 
reasonable maximum speeds, thus only 25 kW is required to main- 
tain a steady 70 mph (110 km/h), the legal limit in the UK. Higher 
power leveis are required for acceleration and for hill climbing, and 
at least 30 kW is required for periods of up to five minutes. For 
electric vehicle applications, once a specific energy of around 100 
Wh/kg has been achieved the most critical parameter is power-to- 
volume, since space will always be at a premium in a road vehicle. 
This parameter will be maximized by increasing the ratio of elec- 
trode area to cell capacity. The 30 kWh sodium/nickel chloride 
battery was constructed from 100 Ah cells utilizing a 55 mm diame- 
ter beta alumina tube which resulted in an electrode area:capacity 
ratio of 4.0 cm?/Ah. This battery had a reasonable specific energy 
but the maximum power available was 20 kW. By using a beta alu- 
mina tube 30 mm in diameter, the ratio of area to capacity can be 
increased to 5.4. A new cell design has been developed using a 30 
mm diameter (230 mm long) beta alumina tube. Data for individual 
cells and groups of cells are presented. 


28501 (EPRI-AP-6012-SR, pp. 54.1-54.13) Environmental 
testing of Zebra cells. Tilley, A.R. (Beta Research & Development 
Ltd., Derby (England)); Holmes, W.A. Electric Power Research Inst., 
Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI 
beta (sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). 
In DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceed- 
ings. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

The rapid progress that has been made with the Zebra system is 
discussed. in terms of battery performance, figures roughly equal to 
sodium sulfur have been achieved. The rapid development of the 
Zebra system reflects partly the similarity of the system to the 
sodium sulfur system, i.e. the use of a sodium negative electrode 
and beta alumina electrolyte, and partly the excellent safety and tol- 
erance of the Zebra system to mechanical, electrical and thermal 
abuse conditions. For any electrochemical system to go from the 
laboratory development stage to a full commercial product, rigorous 
safety standards will have to be met. All possible abuse conditions 
have to be catered for, however bizarre. The operating conditions in 
general public use, and fleet trials are vastly different to the accu- 
rately controlled inhouse development laboratory testing stage. The 
unexpected will happen, electronic controls will fail, chargers will 
malfunction, operators will do stupid things and components will fail. 
Developers have to show that under all conditions batteries will be 
safe and for the system to be viable it should continue to operate 
satisfactorily after it has been subjected to some of these abuse 
conditions. The results from tests so far performed on Zebra cells 
and batteries at Beta Research and Development, and the implica- 
tions of these tests results for cell and battery design are discussed. 


28502 (EPRI-AP—6012-SR, pp. 6.1-6.8) Overview of sodium 
sulfur battery and sodium heat engine development at Beta 
Power, Inc. Auxer, W. (Chloride Silent Power, Ltd., Wayne, PA 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodiurn/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 


Beta Power, Inc. is a fully owned subsidiary of Chloride Silent 
Power, Ltd. (CSPL). Beta Power was forined as a result of CSPL 
acquiring from Ceramatec, Inc. its sodium sulfur battery and sodium 
heat engine business areas and combining that Salt Lake City 
based operation with the CSPL US Office located in Wayne, Penn- 
sylvania. The overall objective of Beta Power is to pursue the 
commercialization of sodium sulfur batteries and other related 
sodium/beta alumina energy storage and energy conversion devices 
in the US. To implement this objective, Beta Power not only pro- 
vides a base for transferring the CSPL developed sodium sulfur 
technology to the US, but also its charter allows it to develop 
sodium sulfur technology that best satisfies the US energy storage 
applications being pursued. Of immediate interest to Beta Power, in 
addition to the development of sodium sulfur batteries, is the devel- 
opment of the sodium heat engine. The development of the Na/S 
battery and sodium heat engine is discussed. 


28503 (EPRI-AP-6012-SR, pp. 7.1-7.7) Low earth orbit 
sodium-sulfur cell development program at Eagle Picher Indus- 
tries, Inc. Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop VII: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The Law Earth Orbit (LEO) sodium-sulfur cell development 
program at Eagle Picher Industries, Inc. is discussed. The LEO pro- 
gram goals, schedule, and accomplishments are presented. The 
pertormance of the cells is described and the development tasks 
are evaluated. 


28504 (EPRI-AP—6012-SR, pp. 8.1-8.8) Overview of develop- 
ment of Advanced Battery Electric Energy Storage System in 
Japan. Nakayama, T. (New Energy Development Organization, 
Tokyo (Japan)); Hiramatsu, T.; Ohtaka, E. Electric Power Research 
Inst., Palo Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. 
DOE/EPRI beta (sodium/sulfur) battery workshop, Toronto, CA, 
June 1, 1988). In DOE/EPAI beta (sodiun/sulfur) battery workshop 
Vil: Proceedings. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Since 1980, the development of Advanced Battery Electric Energy 
Storage System Project is being carried out under the sponsorship 
and direction of the Agency of Industrial Science and Technology 
(AIST) and the New Energy Development Organization (NEDO) in 
the "Moonlight Project”. The final goal of this project is the develop- 
ment of a 1 MW/8MWh-class advanced battery electric energy 
storage pilot plant having: (1) an ac-ac energy efficiency of 70%, 
and (2) a service life of 1500 cycles in order to establish the feasibil- 
ity of its practical application by the end of 1991. The development 
of this system includes research and development of Advanced 
Battery concepts and development of System Technology. The re- 
search and development items and the development schedule is 
illustrated. The total budget for 12 years program is 17 billion yen. 
Now that 7.5 years have passed since the start of this project, the 
achievements made so far and the current status of this project are 
described with an emphasis on the R and D of Advanced Batteries. 


28505 (EPRI-AP—6012-SR, pp. 9.1-9.5) Overview of the de- 
velopment of Na/S batteries for utility load leveling at Yuasa 
Battery/NGK Spark Plug Group. Kita, A. (Yuasa Battery Co., Ltd., 
Osaka (Japan)); Matsuo, Y. Electric Power Research Inst., Palo 
Alto, CA (USA). Oct 1988. (CONF-8806127-: 7. DOE/EPRI beta 
(sodium/sulfur) battery workshop, Toronto, CA, June 1, 1988). In 
DOE/EPRI beta (sodium/sulfur) battery workshop VII: Proceedings. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Yuasa Battery Company, in collaboration with NGK Spark Plug 
Company and under the sponsorship and direction of the Agency of 
Industrial Science and Technology through the New Energy Devel- 
opment Organization, is now developing a 50kW/400kWh Na/S 
battery as a step toward an eventual goal of developing a 1MW/ 
8MWh Na/S battery energy storage system in the so-called "Moon- 
light Project”. A prototype of the 50kW/400kWh battery, which is a 
unit to make up any larger Na/S battery energy storage system, has 
recently been assembled and heated up for testing its performance. 
The test results obtained so far indicate that the battery shows simi- 
lar performance as that of the 12.5kW/100kWh battery, which was 
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developed a year ago, except for somewhat lower volumetric and 
gravimetric energy densities. These are attributable to a relative in- 
crease in the volume and weight of the 50kW/400kWh battery to 
improve the thermal loss and the vibration-proof property. The de- 
velopment of these batteries is discussed. 


28506 Improved zinc electrode and rechargeable zinc-air 
battery. Ross, P.N. Jr. To Dept. of Energy. USA Patent Application 
7-209,592. 21 Jun 1988. 24p. DOE Contract AC03-76SF00098. Or- 
der Number DE89011810/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The invention comprises an improved rechargeable zinc-air cell/ 
battery having recirculating alkaline electrolyte and a zinc electrode 
comprising a porous foam support material which carries the active 
zine electrode material. 5 figs. 


28507 Rationalization of the electrochemical behavior of 
transition metal oxide positive electrode materials at room tem- 
perature. Crouch-Baker, S. (Dept. of Materials Science and 
Engineering, Stanford Univ., Stanford, CA (US)); Huang, C.K.; Hug- 
gins, R.A. pp. 44-57 of Primary and secondary ambient temperature 
lithium batteries. Gabano, J.P.; Takehara, Z.; Bro, P. The Electro- 
chemical Society, Pennington, NJ (1988). (CONF-8710312-: 
Primary and secondary ambient temperature lithium batteries, Hon- 
olulu, HI, US, October 18, 1987). 

Several transition metal oxides have been investigated previously 
as potential positive electrode materials in lithium-based cells at 
room temperature. In general, the mechanisms of operation of 
these positive electrode materials occur via topotactic reactions, 
leading to the formation of metastable products, which are not rep- 
resented on equilibrium phase diagrams constructed at high 
temperature. The electrochemical behavior of several transition 
metal oxide positive electrode systems is reviewed in this light. 


28508 [Evaluation of Li/CuO and Li/Cu,O(PO,)2 D-cells. 
Jaeger, C.D. (Exploratory Batteries Div. 2523, Sandia National 
Labs., Albuquerque, NM (US)). pp. 68-76 of Primary and secondary 
ambient temperature lithium batteries. Gabano, J.P.; Takehara, Z.; 
Bro, P. The Electrochemical Society, Pennington, NJ (1988). 
(CONF-8710312-: Primary and secondary ambient temperature 
lithium batteries, Honolulu, HI, US, October 18, 1987). 

Spirally wound Li/CuO and Li/Cu,O(PO,4)2 D-cells are being eval- 
uated by this laboratory for use in long-life applications. The CuO 
cells had a relatively low heat flux indicating a stable system. The 
impedance of the CuO cells was larger than for the Cu,zO(POx)o 
cells. In the case of the CuO cells, the contribution of the CuO cath- 
ode was the predominant component to the cells’ impedance. The 
Cu,4(POx4)2 cells had a much larger heat flux than the CuO cells. 
Chemical analysis of a LiClO,/dioxolane solution which contained 
either CuO or Cu,O(PO,4)2 solid cathodes showed the presence of 
Cu in the solution. Discharge studies of CuO D-cells shows excel- 
lent capacity over a range of temperatures and currents. 


28509 Stibine and arsine generation from a lead-acid cell 
during charging modes under a utility load-leveling duty cycle. 
Varma, R. (Argonne National Lab., IL (USA)); Tomezuk, Z.; Kazadi, 
S.; Yao, N.P. Journal of Applied Electrochemistry (UK), 19(1): 10- 
18 (Jan 1989). DOE Contract W-31109-ENG-38. 

An investigation has been conducted to determine the generation 
of stibine and arsine during charging of a large industrial lead-acid 
cell (2250 Ah capacity at 5-h rate) under contemplated utility load- 
leveling duty cycles. The toxic gases generated were absorbed in a 
3 N H2SO, solution containing KI and lp. The antimony and arsenic 
contents of the absorber solutions were determined by colorimetry 
and atomic absorption spectrophotometry, respectively. Total emis- 
sions of stibine and arsine, as well as their generation-rate profiles, 
were determined each week in experiments consisting of four 
charges and one equalization charge/cycles. In addition, hydride 
generation during successive, daily equalization charges was moni- 
tored. 


29 ENERGY PLANNING AND POLICY 


2901 Energy Analysis and Modeling 
Refer also to citation(s) 28544, 28545 


28510 (DOE/CE/40699-T10) Energy conserved and costs 
saved by small and medium-size manufacturers: 1986-1987 
EADC program period. Kirsch, F.W. University City Science Cen- 
ter, Philadelphia, PA (USA). Industrial Technology and Energy 
Management Div. Mar 1989. 40p. DOE Contract FC01-84CE40699. 
Order Number DE89011374/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The Energy Analysis and Diagnostic Center (EADC) program pro- 
vides energy-conserving and cost-saving assistance to small and 
medium-size manufacturers in 36 states. Engineering faculty from 
13 universities, assisted by graduate and undergraduate students, 
analyze energy usage and manufacturing operations in each plant 
and then prepare an individualized report that recommends specific 
actions and estimates their costs and their benefits. Manufacturing 
plants are eligible if they meet the size criteria and are not more 
than 150 miles from an EADC. The US Department of Energy, Of- 
fice of Industrial Programs, sponsors the EADC program, which is 
managed by University City Science Center, through its Industrial 
Technology and Energy Management (ITEM) Division. This and sim- 
ilar reports are prepared from data which ITEM staff members 
extract as they review every energy audit report prepared by the 
EADCs. Eventually these data also include the results of manufac- 
turers’ implementation of EADCs’ recommendations, together with 
costs and savings. 14 tabs. 


2902 Economics and Sociology 


Refer also to citation(s) 27935, 28211, 28212, 28213, 28214, 
28525, 28526, 28529, 28539 


28511 (PB—89-928500/XAB) Economic and energy indica- 
tors. Bi-weekly report. Central Intelligence Agency, Washington, 
DC (USA). 1989. vp. Available from NTIS Subscription. 

Supersedes PB—89-928500. Paper copy available on subscrip- 
tion, North American Continent price $105.00/year; all others write 
for quote. Single copies also available. Issued bi-weekly (26 issues 
per year). 

The Economic and Energy Indicator provides up-to-date informa- 
tion on changes since 1977 in economic and energy activities of 
major countries. It consists of tables only. They depict economic 
indicators (industrial production, unemployment, consumer price in- 
flation, and exchange rate trends) for the Big Seven developed 
countries (United States, Japan, West Germany, France, United 
Kingdom, Italy, and Canada); foreign trade and foreign trade prices 
for the Big Seven; and monthly average prices for selected agricul- 
tural products and industrial materials. The energy indicators 
include tables on petroleum consumption, production, and imports 
for the Big Seven. A table and chart depict the movement of OPEC 
average crude oil sales prices since 1973. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 27939, 27940, 27941, 27942, 27943, 28007, 
28030, 28103, 28105, 28235, 28236, 28386, 29396, 29400, 29433, 
29434, 29435, 29436, 29437, 29438, 29439, 30108, 30109, 30117 


28512 (AD-A-203524/4/XAB) Environmental impact research 
program: distance-sampling techniques. Section 6.2.2. US 
Army Corps of Engineers Wildlife Resources Management 
Manual. Final report. Marcy, L.E. Army Engineer Waterways Exper- 
iment Station, Vicksburg, MS (USA). Environmental Lab. Dec 1988. 
36p. (WES/TR/EL-88-23). Available from NTIS, PC A03/MF A01. 
Distance techniques represent a category of plotiess vegetation 
sampling methods used to compare plant communities or assess 
changes in a community over time. They are best suited for sam- 
pling woody vegetation in moderate to dense stands. This report is 
designed to provide the field biologist with an overview of distance- 
sampling methods and descriptions of specific techniques available 
for vegetation inventories on project lands. General aspects of 
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distance methods are discussed, and the point-centered quarter, T- 
square nearest-neighbor, and joint-point techniques are presented 
in detail. Criteria for the appropriate use and selection of each tech- 
nique are given. Procedures for data collection and summarization 
of results are fully described, and examples are shown using data 
from field exercises. Personnel requirements and sampling limita- 
tions are discussed, and reproducible forms for recording field data 
are provided in the appendixes. 


28513 (CONF-8904198-1) The of role advanced science 
and technology research, risk reduction, and integrated as- 
sessments in shaping future environmenal science-policy. 
Lazaro, M.A. Argonne National Lab., IL (USA). 27 Feb 1989. 12p. 
DOE Contract W-31109-ENG-38. From 5. mid-America conference 
on advanced science and technology; Chicago, IL, US; April 1, 
1989. Order Number DE89010694/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The planning of long-term research for supporting the application 
of broad-based strategies is of fundamental importance to our ability 
to successfully address environmental problems. In addition, less 
emphasis needs to be placed on post-process controls and more on 
a wide range of anticipatory remedies. These are two of several 
major trends in science-policy analysis and environmental resource 
management that have evolved over the past ten years. The further 
evolution of these trends in transforming environmental policy will 
greatly depend upon the willingness of policy makers to accept sig- 
nificant regulatory reform in environmental policy formulation and 
implementation. This paper notes the progress that has resulted 
from traditional pollution-contro! policies developed in the United 
States in the 1970s and emphasizes the need for a broader, inte- 
grated, holistic approach that focuses more on an anticipatory 
pollution prevention. Significant energy-environmental-economic 
benefits can be gained if industrialized countries take steps to inte- 
grate major science-policy trends with traditional end-of-process 
controls. 8 refs., 3 figs. 


28514 (PB-89-143309/XAB) National Toxicology Program: 
Annual! Plan for Fiscal Year 1988. National Toxicology Program, 
Research Triangle Park, NC (USA). Jun 1988. 333p. (NTP—88-200). 
Available from NTIS, PC A15/MF A01. 

See also PB—-89-143291 and report for Fiscal Year 1987, PB—88- 
131743. 

The tenth NTP Annual Plan for Fiscal Year 1988 describes cur- 
rent year NTP research, applied studies, methods development and 
validation efforts, resources, and past year program accomplish- 
ments. The NTP coordinates selected toxicology activities of the 
National Institute of Environmental Health Sciences, National Insti- 
tutes of Health; the National Center for Toxicological Research, 
Food and Drug Administration; and the National Institute for Occu- 
pational Safety and Health, Centers for Disease Control. 


2904 Natural Resources 
Refer also to citation(s) 28183, 28512, 28649, 29409, 29431, 29432 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 28184, 28407, 28425, 28547, 28568, 
28569, 28590, 28607, 28644, 28661, 28670, 28676, 28710 


28515 (BNL-42335) Brookhaven National Laboratory tech- 
nology transfer report, fiscal year 1988. Brookhaven National 
Lab., Upton, NY (USA). 1988. 48p. Sponsored by DOE Energy Re- 
search. DOE Contract AC02-76CH00016. Order Number 
DE89012547/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Technology transfer from National Laboratories has become 
increasingly visible during this past year. In August, The Energy Re- 
search Advisory Board published, in response to a request by the 
Secretary of Energy, its report on Research and Technology Utiliza- 
tion. Initiatives from the White House and the Congress have 
emphasized the contribution that technology transfer from federally 
supported laboratories can make to the nation’s competitive position. 
In September, the Council on Competitiveness published its report 


on Picking up the Pace: The Commercial Challenge to American In- 
novation. | am pleased to report that the program at Brookhaven is 
appropriately oriented toward these national goals. 1 fig., 6 tabs. 


28516 (DOE/CE-0249) National Awards Program for Energy 
Innovation, 1988: Project descriptions. USDOE Assistant Secre- 
tary for Conservation and Renewable Energy, Washington, DC 
(USA). May 1989. 150p. Order Number DE89011360/JAW. Avail- 
able from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The Department of Energy is pleased to present the 74 award 
winning projects in conservation and renewable energy which were 
selected for the Department's fifth National Awards Program for En- 
ergy Innovation. These projects are indicative of the innovative 
energy activities which are being undertaken by schools, busi- 
nesses, communities, and individuals to achieve our national goal of 
energy independence, and to reduce the demand on our finite natu- 
ral resources. The 5 Special Recognition Award Winners, selected 
by a review panel comprised of officials from 10 Federal depart- 
ments and agencies, exemplify the effort that Americans are making 
to use energy in efficient and innovative ways. These projects are 
particularly well suited for broad technology transfer. The project de- 
scriptions of the Special Recognition Award Winners are designated 
by an asterisk (*) and are listed first in each section of the book. A 
listing of those 5 projects follows this preface. 


28517 (DOE/FE-0127) Office of Coal Technology fiscal year 
1989 program summary. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Apr 1989. 106p. Sponsored by 
DOE Fossii Energy. Order Number DE89012891/JAW. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The following research programs within the Office of Coal Technol- 
ogy are described: atmospheric fluidized-bed combustion program, 
pressurized fluidized-bed combustion program, advanced combus- 
tion technology program, alternative fuels program, coal preparation 
program, flue gas cleanup program, waste management program, 
heat engines program, coal-based gas stream cleanup program, 
surface coal gasification program, and coal liquefaction program. 


28518 (PB—89-111132/KAB) Federal Technology Catalog 
1988: a guide to new and practical technologies. Tech notes 
annual index. National Technical Information Service, Springfield, 
VA (USA). Center for the Utilization of Federal Technology. Feb 
1989. 405p. Available from NTIS PC$36.00. 

See also PB—88-101969. 

The catalog presents summaries of practical technology devel- 
oped by Federal laboratories. The items were selected for their 
commercial potential and/or promising applications to the fields of 
computer technology, electrotechnology, energy, engineering, life 
sciences, machinery and tools, manufacturing, materials, physical 
sciences, and testing and instrumentation. Each summary not only 
describes a technology, but more importantly, gives a source for 
further information. These sources include backup reports as well 
as personal contacts. The catalog includes some 1,100 new pro- 
cesses, inventions, equipment, software, and techniques developed 
by and for dozens of Federal agencies during 1987. Contributing 
agencies included NASA (NASA Tech Briefs), DOD, DOE, and 
many other leading sponsors of Federal R&D activity. This unique, 
single-volume collection of practical technology is arranged into 24 
broad disciplines and includes a subject term index. 


28519 (PB—89-111140/XAB) Catalog of government inven- 
tions available for licensing - 1989. National Technical Information 
Service, Springfield, VA (USA). Center for the Utilization of Federal 
Technology. Jan 1989. 262p. Available from NTIS PC$45.00. 

See also PB—88-101951. 

Some 1,000 inventions (patents granted or applied for in 1989) 
are offered for licensing. The annual catalog is published to bring to 
businesses and entrepreneurs opportunities to license and market 
government-owned inventions - frequently with the benefit of exclu- 
sive licensing and/or with the protection of foreign patent rights. To 
make it easy for readers to scan and identify promising government 
inventions, each invention is fully described in one of 48 invention 
summary sections and cross referenced where appropriate. Detailed 
subject and inventor indexes also are included. The Government re- 
alizes the necessity of protecting the business investment required 
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to bring these technologies to the marketplace; and to protect for- 
eign markets, foreign patent rights often are obtained. 


2906 Nuclear Energy 


Refer also to citation(s) 27935, 27939, 27940, 27941, 27942, 
27943, 28004, 28005, 28006, 28007, 28008, 28057, 28103, 28105, 
28148, 28333, 28334, 28335, 28336, 28337, 28386, 28407, 28425 


28520 (INIS-BR-1489) Doses of low level ionizing radiation; 
a misunderstood risk, however unavoidable. Nicolli, D. Comis- 
sao Nacional de Energia Nuclear, Rio de Janeiro, RJ (Brazil). 1988. 
36p. (In Portuguese). Order Number DE89614696/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The treatment given by international organizations and 
associations to the problems of radiation exposures, and the recom- 
mendations and norms for calculating risks of low level radiation are 
analysed. It is shown that there are not zero risks for nuclear en- 
ergy, and emphasis is given to the risks of natural radiation from 
environment. (M.C.K.). 


2908 Waste Heat Utilization 


28521 (AFME-FR-13) Heat networks Proceedings. Agence 
Francaise pour la Maitrise de l’Energie, 75 - Paris. 1987. 75p. (in 
French). (CONF-8606425—: National meeting on heat networks, 
Paris, FR, June 24, 1986). Order Number DE89764076/JAW. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 

In these proceedings, the heat network concept in France is 
evaluated ; in a first part, the heat network or district heating devel- 
opment is analyzed through the following aspects: design, 
construction, operation, financial and legal aspects. The second part 
of the meeting is concerned with the potential utilization of munici- 
pal wastes and thermal effluents as heat sources for the heat 
networks; various examples are presented: the district heating sys- 
tems in Lille and Grenoble, and the heat network of the HLM 
(Lower income buildings) in Rouen. 


2910 Conservation 
Refer also to citation(s) 27888, 27889, 28510, 28516, 28523, 28672 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 27902, 28182, 28523 


28522 (NEI-NO—81) Energy supply and energy use in Nor- 
way. Norges Vassdrags- og Energiverk, Oslo (Norway). Mar 1987. 
150p. (In Norwegian). Order Number DE89766875/JAW. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

The present report deals with an analysis on the energy supply 
and the energy use in Norway, and puts a special emphasis on the 
field of hydro-electric power. Topics covered include: Trends of en- 
ergy consumption till now; development costs and trends; working 
expenses ,pricing, and tariffs; prognoses for the trends of consump- 
tion in the electricity supply; required power supply; power supply 
from hydro-power; various energy sources; output capacity, and 
measures to meet uncertainties in the power supply; transmission, 
transport, and distribution of energy; energy conservation; restruc- 
turing of the power supply; environmental effects by the energy 
supply; power production and excess voltage in Scandinavia. 11 
figs., 42 tabs., 6 refs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 28005, 28006, 28182, 28207, 28208, 
28337, 28444, 28513, 28538, 28539, 29400 


28523 (NYSA/SCE-9011423) New York State Assembly 
Committee on Energy: 1988 annual report. New York State As- 
sembly, Albany, NY (USA). Standing Committee on Energy. 1988. 
19p. Available from OSTI - New York State Assembly, General 
Donovan State Office Bidg., 125 Main Street, Buffalo, NY 14203. 
The Assembly Energy Committee, now in its tenth year of opera- 
tion, has jurisdiction over legislation addressing issues relating to 


energy availability and sources, energy policy and planning, the 
conservation of energy, and electric and gas ratemaking in New 
York State. The Committee considers bills which amend the Energy 
Law, the Public Service Law and the Public Authorities Law. The 
Committee works closely with the Assembly Committee on Corpora- 
tions, Authorities and Commissions, which considers legislation 
concerning the structure and operations of the Power Authority of 
the State of New York (PASNY), the Public Service Commission 
(PSC) and the Energy Research and Development Authority 
(ERDA). The Committee works with the State Energy Office (SEO), 
the PSC, PASNY and ERDA. In 1987, the Committee's jurisdiction 
expanded to deal more comprehensively with energy policy. In addi- 
tion to its traditional jurisdiction over questions of supply and 
demand, the Committee now deals with electric and gas ratemaking 
issues which had previously been handled by the Corporations 
Committee. In its new area of jurisdiction, the Committee has con- 
tinued the Assembly’s efforts to develop responses to controversial 
ratemaking questions which will keep rates affordable while not 
jeopardizing the reliability of the state's electric and gas system. 


2940 Fossil Fuels 


Refer also to citation(s) 27881, 27883, 27884, 27890, 27891, 
28523, 28523 


28524 (DOE/METC—89/6102) Morgantown Energy Technol- 
ogy Center Publications List, FY 1988. Brown, W.A.; Pasini, S.E. 
(eds.). USDOE Morgantown Energy Technology Center, WV (USA). 
Feb 1989. 79p. Order Number DE89000936/JAW. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This Publications List includes the scientific and technical reports 
and papers authored by the Morgantown Energy Technology Center 
(METC) staff as well as those written by METC contractors during 
Fiscal Year 1988. The reports and papers are arranged by METC 
areas of expertise: Arctic and Offshore, Components, Enhanced Oil 
Recovery, Fluidized-Bed Combustion, Fuel Cells, Gas Stream 
Cleanup, Gasification, Heat Engines, Instrumentation and Control, 
Low-Rank Coal, Oil Shale, Tar Sands, Unconventional Gas and 
Enhanced Oil Recovery, Underground Coal Gasification, and Cross- 
cutting Technologies. The reports are subarranged by report 
numbers from the Energy Data Base. Author/corporate author, re- 
port number, order number, and title indexes follow. 


28525 (OSLO-1988) Alberta oil sands project. Statement of 
principles. OSLO - Other Six Leases Operation, Athabasca, AB 
(Canaca). 1988. 50p. (MICROLOG—89-01351). Available from Al- 
berta Oil Sands Technology and Research Authority, 500 Highfield 
Pl., 10010-106 St., Edmonton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Implementation of the OSLO integrated oil sands project in Al- 
berta has meant the formation of a number of agreements which 
are summarized in this paper. The agreements involve the govern- 
ments of Alberta and Canada as well as the project owners (Esso 
Resources, Gulf Canada Resources, Alberta Oil Sands Equity, Pan- 
Canadian Petroleum, Canadian Occidental Petroleum, and 
Petro-Canada). Subjects covered by the agreements include loan 
guarantees, interest and interest assistance, tax treatment, royal- 
ties, net profits interest, completion assurances, and various 
undertakings by the project owners. 


28526 (OSLO-1989) The OSLO Alberta oil sands project 
from Alberta’s perspective. OSLO - Other Six Leases Operation, 
Athabasca, AB (Canada). [1989]. 5p. (MICROLOG—89-01355). 
Available from Alberta Oil Sands Technology and Research Author- 
ity, 500 Highfield Pl., 10010-106 St., Edmonton, AB, Canada T5J 
3L8; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
An integrated oil sands plant, the OSLO project, is being devel- 
oped in Alberta. This document outlines the economic aspects of the 
project from the provincial perspective. The financial participation of 
the province includes loan guarantees and a number of financial in- 
centives. The economic benefits to Alberta are also summarized, 
including net profits, interest, royalties and fees, and employment. 
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28527 (OSLO—1989) Alberta’s strategy for the development 
and upgrading of heavy oil and oil sands resources. OSLO - 
Other Six Leases Operation, Athabasca, AB (Canada). [1989]. 4p. 
(MICROLOG-89-01354). Available from Alberta Oil Sands Technol- 
ogy and Research Authority, 500 Highfield Pl., 10010-106 St., 
Edmonton, AB, Canada T5J 3L8; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

A major policy objective of the Alberta government is to promote 
optimal development of oil sand/heavy oil resources. To achieve this 
objective, a strategy has been established including the following 
key elements: maximizing the value added to the resource in Al- 
berta; continuing diversification based on resource development; 
ensuring resource development in an environmentally sensitive 
manner; ensuring that a fair share of the benefits of resource 
development is received by Albertans; support of research and de- 
velopment activities in the oil sands/heavy oil field; and maintaining 
an open door policy for project proposals from industry. 


28528 (OSLO-1989) OSLO. An Alberta oil sands project: 
background papers. OSLO - Other Six Leases Operation, 
Athabasca, AB (Canada). [1989]. 25p. (MICROLOG-—89-01353). 
Available from Alberta Oil Sands Technology and Research Author- 
ity, 500 Highfield PI., 10010-106 St., Edmonton, AB, Canada T5J 
3L8; $N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

An overview is provided of the OSLO integrated oil sands project 
in Alberta. After briefly describing the project’s ownership, location, 
estimated costs, and resource base, the mining and processing pro- 
cedures and technology are summarized. Financial aspects and 
economic benefits (including employment) and environmental and 
social impacts are also outlined. Finally, the contribution of synthetic 
crude oil, derived from oil sands, to the Canadian energy supply sit- 
uation is reviewed. 5 figs., 1 tab. 


28529 (OSLO-1989) OSLO [Other Six Leases Operation] Oil 
sands project. OSLO - Other Six Leases Operation, Athabasca, 
AB (Canada). 1989. 9p. (MICROLOG-89-01352). Available from Al- 
berta Oil Sands Technology and Research Authority, 500 Highfield 
Pl., 10010-106 St., Edmonton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada KiA 0G1; $10 CAN. 

The OSLO integrated oil sands project in Alberta is a joint 
venture led by Esso Resources, with five other companies and par- 
ticipation by the Alberta and Canadian governments. This document 
outlines the production and financial aspects of the project, the 
place of the project in meeting Canadian energy needs, and direct 
or indirect benefits and impacts. 
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Refer also to citation(s) 28170, 28171, 28172, 28173, 28184, 
28197, 28200, 28209, 28210, 28211, 28281, 28286, 28287, 28288, 
28289, 28523, 28709 


28530 (CONF-890425-2) Electric-utility demand-side pro- 
grams: Resources for the 1990s. Hirst, E. Oak Ridge National 
Lab., TN (USA). Apr 1989. 24p. DOE Contract AC05-840R21400. 
From American power conference; Chicago, IL, US; April 24, 1989. 
Order Number DE89011581/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The primary purpose of this paper is to suggest much larger and 
more active roles for electric utilities in acquiring energy-efficiency 
and load-management resources. Valuable utility actions include 
increased efforts to assess existing and new demand-side technolo- 
gies; to test alternative ways to implement demand-side programs; 
to aggressively acquire energy and capacity resources through effi- 
ciency and load-management programs; to develop innovative 
pricing mechanisms to modify load shapes and levels and to encour- 
age participation in utility programs; to work with governments to 
support efficiency standards for new buildings, appliances, and other 
energy-using equipment; to integrate their planning for demand-side 
programs with planning for supply resources; and to incorporate the 
risk-reduction benefits of demand-side programs into their resource 


planning. These activities will improve the efficiency with which en- 
ergy and capital resources are used (rather than suppress electricity 
demand per se). In so doing, these utility programs wiil enhance 
economic productivity and international competitiveness and reduce 
emissions of pollutants from power plants. 43 refs., 5 figs., 3 tabs. 


28531 (DOE/CE/27478-T2) Methods to integrate demand 
and supply options and an evaluation of least cost planning 
models: US Department of Energy Least-Cost Utility Planning 
program integrated utility planning. Stone and Webster Manage- 
ment Consultants, Inc., Englewood, CO (USA). Apr 1989. 329p. 
Sponsored by DOE Conservation & Renewable Energy. DOE Con- 
tract FG01-87CE27478. Order Number DE89011425/JAW. Available 
from NTIS, PC A15/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to evaluate the integrated planning 
process, which currently has been referred to as Least Cost Utility 
Planning (LCUP), and to provide actual examples of application. 
This project was undertaken and funded one-fourth by the Depart- 
ment of Energy (DOE) as part of its Least Cost Utility Planning 
program, and three-fourths by Stone and Webster Management 
Consultants, Inc. (Stone and Webster). Actual demand-side and 
supply-side data from two participanting utilities along with their ex- 
pertise were used to carry out a Least Cost Planning Analysis. In 
response to suggestions received as the study proceeded, Stone 
and Webster’s work effort was expanded to include a least cost util- 
ity planning model comparison evaluation and a list of general data 
inputs required for a LCUP study. The scope of the study included 
the following: (1) Provide a general description of the data required 
to complete an integrated planning study. (2) Conduct as a demon- 
stration project, an integrated analysis and prepare realistic 
examples of the treatment of demand and supply options available 
to each of two participating utilities. (3) Identify and resolve, where 
possible, the constraints, problems, special considerations and 
other factors influencing the successful completion of a least cost 
planning study. (4) Delineate the models which are most often used 
to conduct LCUP studies and provide a means of comparison 
among these models. 


28532 (DOE/EIA-0226(89/02)) Electric Power Monthly, 
February 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 18 May 1989. 184p. Sponsored by DOE Management & Ad- 
ministration. Order Number DE89013668/JAW. Available from NTIS, 
PC A08/MF A01 - GPO - OSTI; GPO Dep. 

The Electric Power Monthly is prepared by the Electric Power Di- 
vision; Office of Coal, Nuclear, Electric and Alternate Fuels; Energy 
Information Administration (EIA); Department of Energy. The pur- 
pose of this publication is to provide timely information on US 
electric utilities’ net generation, fuel consumption, fuel stocks, ca- 
pacity of new plants, fuel receipts, fuel costs, electricity sales, and 
retail prices of electricity. 5 figs., 42 tabs. 


28533 (DOE/PE/79009-T20) WRATES programmers’s man- 
ual: Final report. Roukos, N.; Ziemer, R. Meta Systems, Inc., 
Cambridge, MA (USA). Aug 1988. 118p. DOE Contract FCO01- 
86PE79009. Order Number DE89011437/JAW. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

Wheeling is the transmission of electrical energy from a seller to 
a buyer through transmission lines owned by the wheeling utility. 
The Wheeling Rate Evaluation Simulator (WRATES) is a computer 
program developed by Meta Systems to determine the price of 
wheeling services based on the true cost of wheeling. WRATES can 
evaluate four types of wheeling: utility to utility; utility to private 
user; private generator to utility; and, private generator to private 
user. In light of recent inquiries by the Federal Energy Regulatory 
Commission (FERC) regarding transmission access, phases like 
“economic wheeling” and “common carrier” have become subjects 
of utmost interest. WRATES can provide valuable information about 
such vital issues to policy makers, regulators, industrials and utili- 
ties. This document is the programmer's manual for version 01 of 
the Wheeling Rate Evaluation Simulator “WRATES’. 


28534 (EPRI-CU-6332) International workshop on innova- 
tive DSM [demand-side management] techniques: Proceedings. 
Ignelzi, P.C. Electric Power Research Inst., Palo Alto, CA (USA); 
Pacific Consulting Services, Berkeley, CA (USA). Apr 1989. 300p. 





114 ERA Vol. 14, No. 14 








29 ENERGY PLANNING AND POLICY 
2960 Electric Power 





(CONF-8804269-: International workshop on innovative DSM tech- 
niques, Palo Alto, CA, US, April 5, 1988). Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Demand-side management (DSM) has progressed from a novel 
idea to an important component of utility planning. Understanding 
the many different demand-side alternatives and techniques for im- 
plementing, monitoring, and evaluating them remains a challenge. 
This workshop was devoted to exploring the latest innovations in 
DSM, focusing mainly on three topics: the role of pricing in DSM, 
cogeneration and other alternatives as DSM options, and interna- 
tional DSM programs. Utility representatives from around the world, 
including several US utilities, shared ideas — and specific examples 
of what has not worked for them. These proceedings document the 
presentations and discussions of this 3-day workshop, cosponsored 
by the Paris-based Conference Internationale des Grandes Re- 
seaux Electriques et Haute Tension (CIGRE). 


28535 (EPRI-CU-6367-Vol.2) Demand-side management 
strategies for the 90s: Proceedings, Volume 2. Electric Power 
Research Inst., Palo Alto, CA (USA); Synergic Resources Corp., 
Bala-Cynwyd, PA (USA). 1989. 573p. (CONF-890510-Vol.2: 4. 
national conference on utility DSM programs: demand-site manage- 
ment strategies for the 90’s, Cincinnati, OH, US, May 2, 1989). 
Available from Research Reports Center, Box 50490, Palo Aito, CA 
94303. 

These proceedings contain the papers presented at Demand-side 
Management Strategies for the 90s, the Fourth National Conference 
on utility DSM Programs held from May 2 to 4, 1989, in Cincinnati, 
Ohio. To provide further information on DSM strategies in use 
around the country, abstracts of those papers which unfortunately 
could not be included in the conference program are found in the 
appendix. The conference objectives were to: (1) Provide an oppor- 
tunity for DSM experts to discuss their experience with such 
programs and their concerns about the regulatory and policy 
challenges they face. (2) Determine how to improve DSM's effec- 
tiveness by enhancing performance evaluation methods. (3) Explore 
how effective market research contributes to program success. (4) 


Evaluate what does and doesn’t work in marketing and implement- 
ing DSM programs. (5) Discuss how DSM can be incorporated into 
the larger framework of integrated resource and least-cost planning. 


28536 (EPRI-P-6171) Utility planning in perspective: Fun- 
damental elements for developing successful strategies. Choa, 
Hung-po; Oatman, E.N. Electric Power Research Inst., Palo Alto, 
CA (USA); Strategic Decisions Group, Menlo Park, CA (USA). 
1988. 34p. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

Like the industry it serves, utility planning has evolved over the 
past several decades in response to the realities of a new competi- 
tive business environment. Faced with growing complexity and 
uncertainty in almost every aspect of the utility business, utility 
executives and, increasingly, regulators, legislators, and other poli- 
cymakers continue to re-examine and redefine planning priorities in 
light of changes in value, cost, and risk the three fundamental ele- 
ments on which strategic decisions are based. 


28537 (LUTFD2-T FMS—3046-1-89-1987) Load forecasting in 
power networks. Holst, J.; Ekelund, J.; Persson, A. Lund Inst. of 
Tech. (Sweden). Dept. of Mathematical Physics. Jun 1988. 91p. (In 
Swedish). Order Number DE89766932/JAW. Available from NTIS 
(US Sales Only), PC AOS/MF A01. 

This report presents a research study which centers around two 
problems connected to the load on a power network. The first of 
these problems concerns the development of a statistically based 
method for prediction of the hourly load, to be used in the daily op- 
eration of the total power system. Earlier proposed methods are 
modified and the project efforts have also resulted in a new algo- 
rithm for adaptive prediction. As a result of these investigations one 
can conclude that the best prediction results for prediction horizons 
between 1 and 24 hours are achieved when the load is represented 
by a parameter adaptive SARIMAX-model, where externally mea- 
sured variables are used to explicitly describe the influence from 
weather variables such as temperature, solar radiation and wind. 
The prediction of power load during holidays and other periods with 
atypical load is also treated in the report. The second of the two 


load problems investigated, concerns the normalization of the mea- 
sured load to normal weather conditions. The resulting process can 
be regarded as representing the evolution of the load caused by 
social and industrial conditions. It is used e.g. in the long term as- 
sessment and planning of the future energy delivery. Also in this 
part of the work, the power load is described by a timeseries model, 
where the climate variables are explicitly represented. (With 167 
refs.) (authors). 


28538 (OME-1988, pp. 6) Institutional barriers to private in- 
vestment in the world’s energy market. Smith, W.B. (National 
Hydropower Association); Evans, M.E. Ontario Ministry of Energy, 
Toronto (Canada). 1988. (CONF-880711—: Small hydro ’88: interna- 
tional conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE-02581). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 2. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can. 555 
Booth St., Ottawa, Ont., Can. K1A OG1; $10 CAN. 

The United States encouraged extensive private sector participa- 
tion in the electrical generation business as a result of the Public 
Utilities Regulatory Policy Act (PURPA) of 1978. The US model is 
not directly applicable to countries that utilize government capital, 
planning and control of their electrical supply needs; however, a 
large number of these countries need electrical capacity. There are 
many examples ilustrating what countries have done to encourage 
private investment in their domestic energy projects by offering in- 
centives or by making their policies more flexible. The key elements 
that make a project attractive to private investment are as follows: 
protection against risk (the most encouraging response to this need 
has come with the World Bank's formation of a Multilateral Invest- 
ment Guarantee Agency) and availability of capital (Pakistan has 
designed a new multi-donor program; the Build, Operate and Trans- 
fer System has been applied by the Turkish Electricity Board; 
Malaysia, Singapore and the Philippines are looking at the privatiza- 
tion of public utilities). There is also the problem of artificially low, 
subsidized power rates: Greece’s 1995 law is similar to the US 
PURPA; private investment requires a rate of return and confidence 
that the investment is secure. This can run in opposition to the pre- 
vailing philosophy of the governmentutility. Privatization is thought 
as the solution to the international funding problems facing develop- 
ing countries; the infusion of foreign technology, knowlege, capital 
and management has great benefits to the host country. 


28539 (OME-1988, pp. 42) Rural electrification and rural de- 
velopment in Algeria. Policies and performances. Djeflat, A. 
(Inst. of Economics, Oran Univ., Algeria). Ontario Ministry of En- 
ergy, Toronto (Canada). 1988. (CONF-880711—: Small hydro '88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor,Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

Rural electrification, i.e. extending the grid to rural villages, has 
become an important enterprise in many developing countries. The 
author draws a sample of 14 socialist and 22 traditional villages. He 
discusses the generation and consumption of electricity in Algeria 
and, more specifically, the nature and scope of the rural electrifica- 
tion effort. Presented are the results of a survey for households and 
establishments. Since its real costs are beyond the means of most 
rural people, rural electrification remains heavily subsidized by the 
state. Together with electricity, gas has been heavily introduced in 
rural areas through a dense distribution grid and in bottles. This 
introduction of electricity in rural areas has made a significant differ- 
ence to the people. 20 refs., 24 tabs. 


28540 (OME-1988, pp. 18) Modelling of energy limited units 
in generating capacity reliability evaluation of small hydro sys- 
tems. Billinton, R. (Power Systems Research Group Saskatoon, 
SK, Canada); Oteng-Adjei, J. Ontario Ministry of Energy, Toronto 
(Canada). 1988. (CONF-880711-: Small hydro ‘88: international 
conference and trade show, Toronto, CA, July 4, 1988; 
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MICROLOG-89-02657; CE-02580). In Small hydro ’88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

A generating system may fail to supply the load demand due to a 
shortage of capacity associated with equipment outages or due to a 
shortage of basic energy resources or both. Traditional models 
usually ignore the effects of energy shortages on the basis that suf- 
ficient energy resources will be held in reserve for use in critical 
periods. The assumption of abundant energy may not, however, be 
valid, especially for small hydro systems. It is therefore essential 
that in these cases, any energy limitation problems associated with 
the generating units be included in conventional studies. This paper 
investigates the effects of energy limitations of generating units on 
overall system reliability. The load modification method is used to 
evaluate the impact of energy limited units on the system reliability 
indices and the system production cost. 9 refs., 9 figs., 6 tabs. 


28541 (OME-1988, pp. 16) Canadian utility policies and pri- 
vate generation. Gregoris, L.A. (Ontario Mininstry of Energy, 
Toronto, ON, Canada); Lang, J.; Moore, L. Ontario Ministry of En- 
ergy, Toronto (Canada). 1988. (CONF-880711-: Small hydro '88: 
international conference and trade show, Toronto, CA, July 4, 1988; 
MICROLOG-89-02657; CE—02580). In Small hydro ‘88. An interna- 
tional conference and trade show. Proceedings, vol. 1. Available 
from Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, Can. M7A 2B7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources Can., 555 
Booth St., Ottawa, Ont., Can. K1A 0G1; $10 CAN. 

The purpose of this paper is to provide up-to-date comparative in- 
formation on the private generation policies of 10 major Canadian 
utilities, as well as to examine emerging trends and changes in util- 
ity policy across Canada. In 1981 and 1985, surveys were 
conducted which examined major areas such as the right to inter- 
connect, the right to wheel power, purchase rates, charges, and 
metering. The 1987 survey indicates that Canada is cautiously en- 
tering into an era of diversified energy sources, the fact that 9 of 
the 10 utilities surveyed now have private generation policies ac- 
tively in place indicates that the advantages of private generation 
are being recognized. Wheeling and rates for private power in On- 
tario are described in more detail. 2 tabs. 


28542 (PB—89-152714/XAB) Illinois statewide electric-utility 
plan. Volume 1. Executive summary. Jensen, V.; Kleemann, S.; 
Hendren, J.; Fiddyment, R.; Hartel, W. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (USA). Strategic Planning Sec- 
tion. Jan 1989. 60p. (IL/ENR/RE/SP-89/01-1). Available from NTIS, 
PC A04/MF A01. 

Under the Illinois Public Utilities Act the Department of Energy 
and Natural Resources is required to prepare a biennial electric- 
utility energy plan for the state. The plan, prepared in three 
volumes, assesses electricity demand and supply for three futures 
over the period 1989 - 2010. In addition, assessments of conserva- 
tion, cogeneration, power purchases, and plant life extension are 
presented. Finally, the plan examines four key boundary issues: 
deregulation; utility bypass; corporate and financial restructuring; 
and acid-rain legislation implementation. Volume | summarizes the 
plan’s findings, Volume II contains the plan's analysis and recom- 
mendations and Volume Ill contains a discussion of the models and 
methods used to prepare the plan. 


28543 Distribution automation applications software for the 
Athens Utilities Board. Rizy, D.T.; Lawler, J.S.; Patton, J.B.; Fort- 
son, N.H. 10p. IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880102—: IEEE Power Engineering Society winter meeting, 
New York, NY, US, January 31, 1988). 

Technical Paper 88 WM0$7-8. 

In this paper, the authors discuss the development of a distribu- 
tion automation applications software package for assessing system 
reconfiguration opportunities and volt/var control on automated ra- 
dial distribution feeders. The package, called SYSRAP (System 
Reconfiguration Analysis Program) was developed by the Oak 
Ridge National Laboratory as part of the Athens Automation and 
Control Experiment (AACE). The AACE is a large scale distribution 


automation research project being conducted on the Athens Utilities 
Board (AUB) in Athens, Tennessee. SYSRAP is unique because it 
combines power flow and short circuit analyses with data base 
management and is especially well suited for answering system op- 
erator questions with respect to switch orders, capacitor bank 
dispatch and regulator tap adjustments. The program runs on a per- 
sonal computer, executes power flow and short-circuit analyses for 
detailed feeder models in tens of seconds, uses highly detailed 
feeder models including voltage sensitive loads, and is adept at re- 
organizing the data base to reflect switching operations and 
changes in the status of volt/var control equipment. Experimental 
observations on the AUB system have shown that voltage insensi- 
tive load models (constant power sinks) are inadequate to 
accurately simulate system response to system reconfiguration and 
volt/var control which affect feeder voltage profile. 


28544 Detection of topology errors by state estimation. Wu, 
F.F. (Dept. of Electrical Engineering and Computer Sciences, Univ. 
of California, Berkeley, CA (US)); Liu, W.H.E. /EEE Transactions on 
Power Systems (USA), 4(1): 176-183 (Feb 1989). 

Errors in the telemetered data of breaker and switch status, 
through the network topology processor in the EMS computer, may 
result in errors in the determination of the current network topology 
of the system. The use of normalized residuals from the result of 
the state estimation is proposed for the detection of topology errors. 
Three types of topology errors are considered: line or transformer 
outage, bus split, and shunt capacitor/reactor switching. Conditions 
for detectability and non-detectability of topology errors are pre- 
sented. The conditions are tested on the IEEE 30 bus system and 
the results confirm the theoretical predictions. The problem of topol- 
ogy error identification is also discussed. 
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Refer also to citation(s) 27891, 27902, 28511, 28522, 28532, 
28539, 28672 


28545 (DOE/OR/21400-H12) The Motor Fuel Consumption 
model fourteenth periodical report. Energy and Environmental 
Analysis, Inc., Arlington, VA (USA). Dec 1988. 78p. DOE Contract 
AC05-840R21400. Order Number DE89011358/JAW. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This document is the fourteenth of a series of periodic reports on 
the Motor Fuel Consumption (MFC) model developed for the Depart- 
ment of Energy (DOE), Office of Policy Integration, Office of Policy, 
Planning and Analysis. (1-15) The MFC model is used by DOE to 
evaluate the impact of conservation policies on fuel consumption 
and on the disaggregate components of fuel demand. These com- 
ponents include passenger cars, light-duty trucks, and heavy-duty 
vehicles. The model is not a forecasting tool in that it does not pro- 
vide detailed econometrically-based projections of fuel demand. The 
model is, however, calibrated to current statistics on fuel consump- 
tion, fleet size, and travel growth, and to econometric forecasts of 
new vehicle sales provided by DOE. 27 refs., 3 figs., 12 tabs. 


28546 (PNL-SA-16843) Setbacks and peak loads in com- 
mercial buildings. Pratt, R.; White, T. Pacific Northwest Lab., 
Richland, WA (USA). Apr 1989. 16p. DOE Contract AC06- 
76RL01830. (CONF-8904202-1: Western States Load Research 
Group meeting, Park City, UT, US, April 10, 1989). Order Number 
DE89011209/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The End-Use Load and Consumer Assessment Program (ELCAP) 
conducted by Pacific Northwest Laboratory for the Bonneville Power 
Administration was initiated to support both conservation assess- 
ment and load forecasting missions. ELCAP involves the collection 
and analysis of hourly end-use electricity usage data together with 
detailed characteristics from over 400 residences and 140 commer- 
cial buildings. Several reports and presentations provide an overall 
discussion of the study objectives of ELCAP. These documents 
provide information on participating projects that later became an in- 
tegral part of ELCAP, related simultaneous studies, and the ELCAP 
data management and computational environment. The commercial 
buildings in ELCAP are drawn from three studies. The commercial 
base study contains a sample of buildings chosen to represent the 
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entire population of existing commercial building stock in the region, 
consisting of a sample of buildings from the Seattle City Light ser- 
vice area. There are two supplementary studies in the commercial 
sector designed to evaluate the conservation potential in existing 
buildings. A sample of buildings from Bonneville’s Commercial Audit 
Program (CAP) were metered to establish the value of utility- 
sponsored energy audits in predicting energy savings from 
conservation retrofits. 3 refs., 5 figs., 5 tabs. 
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Refer also to citation(s) 28268, 28278 


28547 (OME-1988, pp. 20) Small hydro. The Canadian fed- 
eral experience and outlook. Strange, D. (Energy, Mines and 
Resources Canada). Ontario Ministry of Energy, Toronto (Canada). 
1988. (CONF-880711—: Small hydro '88: international conference 
and trade show, Toronto, CA, 4-9 Jul 1988;MICROLOG-89- 
02657;CE-02580). In Small hydro ’88. An international conference 
and trade show. Proceedings, vol. 1. 

This paper briefly outlines the federal program supporting small 
hydro development in Canada. It identifies the barriers that stand in 
the way of developing small hydro energy, and outlines what is be- 
ing done in this respect through the Dept. of Energy, Mines and 
Resources. Presented is a short history of small hydro in Canada. 
The energy crisis of the 1970s re-established the small hydro 
energy option as a cost-effective source of renewable energy. Dis- 
cussed are the constraints to small hydro development (economic, 
institutional, technical), and what is being done by provincial gov- 
ernments, utilities, and the private sector. The federal R&D program 
is presented: policy and strategy, actions in the fields of resource 
assessment techniques, and actions in the field of technology de- 
velopment (new turbine and product improvement, generator and 
controls, computer-aided design, innovative civil works and compo- 
nents, and tidal energy). Under federal-provincial cost-sharing 
programs, more than 20 small hydro demonstration projects have 
been completed since 1980. They range in size from 2 kW to 2.5 
MW. A 20 MW demonstration program in the Bay of Fundy is dis- 
cussed. The renewable energy program is also devoting resources 
to information and technology transfer. 20 refs., 1 fig., 1 tab. 
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28548 (AD-A-203640/8/XAB) Diagnostics for intelligent con- 
trol of MPD engines. Final report, 1985-1988. Shoureshi, R. 
Purdue Univ., Lafayette, IN (USA). School of Mechanical Engineer- 
ing. 15 Nov 1988. 141p. Available from NTIS, PC A07/MF A01. 

MPD thrusters are examples of distributed-parameter systems 
that have temporal and spatial variations. In order to establish an 
intelligent diagnostic system for MPD thrusters fundamental theo- 
rems had to be derived for the general case of diagnostics of 
distributed systems. Advanced mathematical techniques of semi- 
groups and groups, equivalent norms, invariant principle, Lyapunov 
functional, etc., were integrated with control schemes in order to 
develop criterion for stability, controllability, and observability of dis- 
tributed parameter systems. A simple model of the MPD thruster 
was developed and used in evaluation of the resulted theorems. In- 
stability conditions for MPD thrusters are derived and stabilizability 
inputs are presented. This research has led to new understanding 
for the general problem of distributed parameter systems. 


28549 (CONF-890162-, pp. 1-95) MHD Integrated Topping 
Cycle (ITC) Project. Bauer, M. (TRW Space and Technology 
Group, Redondo Beach, CA (USA)). USDOE Pittsburgh Energy 
Technology Center, PA (USA). 1989. From MHD contractors’ review 
meeting; Pittsburgh, PA, US; January 24, 1989. In MHD contractors’ 
review meeting. Order Number DE89007028/JAW. Available from 
NTIS, PC A 14. 


The objectives of the Integrated Topping Cycle project are to de- 
sign, construct and deliver all prototypical hardware necessary to 
conduct long-duration integrated MHD topping cycle proof-of- 
concept tests at the Component Development and Integration 
Facility in Butte, Montana. The results of the long-duration tests will 
augment the existing engineering data base on MHD power train re- 
liability, maintainability, durability, and performance, and will serve 
as a basis for scaling up the topping cycle design to the next level 
of development, an early-commercia!l scale power plant retrofit. The 
components of the MHD power train to be designed, fabricated and 
tested include; a slagging coal combustor with a rated capacity of 
50 MW thermal input, capable of operation with Eastern (Illinois #6) 
or Western (Montana Rosebud) coal; a segmented supersonic noz- 
zle; a supersonic MHD channel capable of a minimum power output 
of 1.5 MW; a segmented supersonic diffuser to interface the chan- 
nel with the existing facility quench and exhaust systems; a 
complete set of current control circuits for local diagonal current 
control along the channel; and a set of current consolidation circuits 
to interface the channel with the existing facility inverter. 


28550 (CONF-890162-, pp. 96-102) Activity summary for the 
Department of Energy’s Component Development and Integra- 
tion Facility (CDIF). Sherick, J.M. USDOE Pittsburgh Energy 
Technology Center, PA (USA). 1989. From MHD contractors’ review 
meeting; Pittsburgh, PA, US; January 24, 1989. In MHD contractors’ 
review meeting. Order Number DE89007028/JAW. Available from 
NTIS, PC A 14. 

The Component Development and Integration Facility (CDIF) is 
an engineering scale, development test facility for magnetohydrody- 
namic (MHD) topping cycle components operated for the US 
Department of Energy by MSE, Inc. The major objective of the 
CDIF is to obtain MHD test results that will provide the design basis 
for larger scale MHD components, which is in support of DOE’s 
commitment to MHD development and proof-of-concept program. in- 
cluded is support for the National MHD Environmental Program that 
provides research on environmental issues specific to MHD, evalua- 
tion of environmental test data from the CDIF and the Coal-Fired 
Flow Facility (CFFF), support for the development of an MHD tech- 
nical data base, and ambient air quality monitoring at the CDIF. 


28551 (CONF-890162-, pp. 103-123) Develop and test an 
ICCS for large-scale MHD magnets. Marston, P.G. (Massachu- 
setts Institute of Technology, Cambridge (USA)). USDOE Pittsburgh 
Energy Technology Center, PA (USA). 1989. From MHD contrac- 
tors’ review meeting; Pittsburgh, PA, US; January 24, 1989. In MHD 
contractors’ review meeting. Order Number DE89007028/JAW. 
Available from NTIS, PC A 14. 

The goal of this program, initiated in FY84, is the proof-of-concept 
(POC) development and demonstration of a high current internally 
cooled, cabled niobium titanium (NbTi) superconductor for use in 
winding retrofit-scale MHD magnets. After preliminary design of 
such a magnet system, two subscale conductors were chosen for 
evaluation. Both were successfully tested. This work established 
that significant cost savings could be realized in the manufacture of 
high copper-to-superconductor ratio ICCS conductors by demon- 
strating that cables having two out of every three strands made 
from copper worked as well as cables having all strands made from 
multifilamentary copper-superconductor composites. The overall 
copper-to-superconductor ratio was the same in both cables. During 
the course of this work, a new ICCS conductor configuration for DC 
applications was conceived and analyzed. This new conductor will 
more fully realize the unique structural advantages of ICCS and will 
also increase the energy margin for thermodynamic stability. It will 
thus further reduce cost and risk while improving reliability and ease 
of on-site fabrication. The design and analysis of the half-scale con- 
ductor and plans for the proof-of-concept test have dominated the 
research effort this year. 


28552 (CONF-890162-, pp. 124-144) MHD bottoming cycle 
component testing at the Coal Fired Flow Facility. Muehlihauser, 
J.W. USDOE Pittsburgh Energy Technology Center, PA (USA). 
1989. From MHD contractors’ review meeting; Pittsburgh, PA, US; 
January 24, 1989. In MHD contractors’ review meeting. Order 
Number DE89007028/JAW. Available from NTIS, PC A 14. 

The objectives established for the DOE sponsored program at 
UTSI are part of the DOE multiyear program targeted on the 
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achievement of proof-of-concept (POC) testing which includes: (A) 
to provide technology and resolve technical issues for scale up to 
larger MHD systems; (B) to demonstrate system and component 
characteristics such as life, performance and failure modes; and (C) 
to build and evaluate flow train components to accomplish objec- 
tives A & B. These objectives are described. 


28553 (CONF-890162-, pp. 145-147) MHD heat recovery 
seed recovery development. Datsko, S.C. USDOE Pittsburgh 
Energy Technology Center, PA (USA). 1989. DOE Contract AC02- 
79CH10018. From MHD contractors’ review meeting; Pittsburgh, 
PA, US; January 24, 1989. In MHD contractors’ review meeting. 
Order Number DE89007028/JAW. Available from NTIS, PC A 14. 

The objectives of this work were to review bottoming cycie test 
plans and test data for applicability to commercial MHD plant design 
and operation. These objectives are discussed. 


28554 (CONF-890162-, pp. 148-161) Heat and seed recov- 
ery technology project. Swift, W.M. (Argonne National Lab., IL 
(USA)); Berry, G.F.; Natesan, K. USDOE Pittsburgh Energy Tech- 
nology Center, PA (USA). 1989. From MHD contractors’ review 
meeting; Pittsburgh, PA, US; January 24, 1989. In MHD contractors’ 
review meeting. Order Number DE89007028/JAW. Available from 
NTIS, PC A 14. 

The objective of this work has been expanded in recent years to 
address technical issues related to both the MHD topping and 
steam bottoming cycles and to their integration. Design information 
will be obtained through modeling and experimentation, that to- 
gether with the results of the long duration testing at DOE’s Coal 
Fired Flow Facility (CFFF) and Component Development and Inte- 
gration Facility (CDIF), can be used to reliably design the first 
generation MHD retrofit plant. 


28555 (CONF-890162-, pp. 162-173) Diagnostic develop- 
ment and support of MHD test facilities. Shepard, WS. 
(Mississippi State Univ. (USA)). USDOE Pittsburgh Energy Technol- 
ogy Center, PA (USA). 1989. From MHD contractors’ review 
meeting; Pittsburgh, PA, US; January 24, 1989. In MHD contractors’ 
review meeting. Order Number DE89007028/JAW. Available from 
NTIS, PC A 14. 

Optical diagnostic instrumentation systems are being developed 
and employed to help characterize and evaluate various gas stream 
components of an MHD power plant facility. Field measurements are 
being provided for direct diagnostic support of the MHD engineering 
development test facilities. These test facilities are described. 


28556 (CONF-890162-, pp. 174-176) Integrated MHD bot- 
toming cycle. Datsko, S.C. (Babcock and Wilcox Co. (USA)). 
USDOE Pittsburgh Energy Technology Center, PA (USA). 1989. 
From MHD contractors’ review meeting; Pittsburgh, PA, US; Jan- 
uary 24, 1989. In MHD contractors’ review meeting. Order Number 
DE89007028/JAW. Available from NTIS, PC A 14. 

At the last Contractors’ Review Meeting it was reported that it 
would not be possible to dry 30% moisture coal to 3-4% in the pul- 
verizer without exceeding temperature limits for the pulverizer. A 
separate pre-dryer would be required. The objectives of this work 
were to: modify DOE CFFF coal pulverizing and drying system to 
handle high moisture Montana Rosebud coal; install an automated 
conveying system to collect spent seed/ash mixture from hoppers 
under the superheater, baghouse and electrostatic precipitator, 
weigh it, and transport it to the spent seed storage tank; and design 
a separately fired air heater to heat air at approximately 100 psi to 
1200-1500°F for use in the main combustor (in place of existing vi- 
tiation heater). 


28557 (CONF-890162-, pp. 177-180) MHD seed recovery/ 
regeneration, Phase I. Mcliroy, R.A. (Babcock and Wilcox Co. 
(USA)). USDOE Pittsburgh Energy Technology Center, PA (USA). 
1989. From MHD contractors’ review meeting; Pittsburgh, PA, US; 
January 24, 1989. In MHD contractors’ review meeting. Order 
Number DE89007028/JAW. Available from NTIS, PC A 14. 

The economics of any open cycie MHD plant depend on captur- 
ing and re-using the potassium seed material. If the potassium is 
injected into the combustor as a non-sulfur salt such as a carbonate 
or formate, the potassium will act as a getter for the sulfur that came 
in with the coal and is in the products of combustion as H2S or SOp. 


The primary goal of this Phase | MHD seed recovery and regenera- 
tion contract is to demonstrate conceptual feasibility of a potassium 
seed recovery/regeneration process through bench scale testing of 
key unit operations. These bench scale tests will be used to de- 
velop sufficient process information for design and cost estimation 
for application of the process to a 30 MW, proof-of-concept demon- 
stration facility. A cost estimate for application of the technology to 
a commercial scale (300 MW; MHD system will also be prepared. 


28558 (CONF-890162-, pp. 181-185) TRW Econoseed Pro- 
cess for MHD seed recovery and regeneration. Coleman, W.B. 
(TRW Applied Technology Div., Redondo Beach, CA (USA)); Mc- 
Clanathan, L.C. USDOE Pittsburgh Energy Technology Center, PA 
(USA). 1989. From MHD contractors’ review meeting; Pittsburgh, 
PA, US; January 24, 1989. In MHD contractors’ review meeting. 
Order Number DE89007028/JAW. Available from NTIS, PC A 14. 

TRW laboratory tested and patented the Econoseed Process in 
the early 1980’s. This process has been found to operate rapidly in 
ambient pressure, and temperatures of about 70°C, to provide a 
quantative yield of regenerated potassium seed and was estimated 
to provide a product that would cost approximately one half that of 
buying replacement potassium seed. This study were to demon- 
strate the major unit operations of the TRW Econoseed Process at 
benchscale and to incorporate the data into a Proof-Of-Concept 
(POC) plant design and project cost as well as a 300 MW(t) 
commercial retrofit plant design and cost estimate for producing re- 
generated seed that costs less than one half that of purchasing new 
seed. 


28559 (CONF-890162-, pp. 186-206) MHD seed recovery 
and regeneration based on the formate process. Sheth, A.C. 
(Univ. of Tennessee Space Institute, Tullahoma (USA)). USDOE 
Pittsburgh Energy Technology Center, PA (USA). 1989. From MHD 
contractors’ review meeting; Pittsburgh, PA, US; January 24, 1989. 
In. MHD contractors’ review meeting. Order Number 
DE89007028/JAW. Available from NTIS, PC A 14. 

Coal-fired, open-cycle magnetohydrodynamics (MHD) power 
plants have higher efficiency than conventional power plants. They 
use potassium salts in a sulfur-free form to increase the electrical 
conductivity of plasma and to remove SOz from the gaseous efflu- 
ent. The objectives established for the DOE sponsored program at 
the University of Tennessee Space Institute (UTSI) are part of the 
DOE's two-phase program targeted on achieving the proof-of- 
concept (POC) scale testing of the most suitable seed recovery and 
regeneration concept. The overall objectives of this DOE program 
include: generate necessary design data base for selected seed re- 
generation option; evaluate potential to recycle > 90% of potassium 
in sulfur-free form; generate reliable overall cost for a 300 MWt 
plant; determine buildup of impurities and identify/develop methods 
to control the buildup of undesirables; determine environmental ac- 
ceptability; and evaluate impact on MHD system economics and 
performance. 


28560 (CONF-890162-, pp. 207-237) Conceptual design of a 
coal-fired retrofit. Labrie, R. (MHD Development Corp., Butte, MT 
(USA)). USDOE Pittsburgh Energy Technology Center, PA (USA). 
1989. From MHD contractors’ review meeting; Pittsburgh, PA, US; 
January 24, 1989. In MHD contractors’ review meeting. Order 
Number DE89007028/JAW. Available from NTIS, PC A 14. 

It is the objective of this contract to perform a conceptual design 
of a coal-fired MHD retrofit of the J. E. Corette plant in Billings, 
Montana. The retrofit design project must demonstrate constructabil- 
ity, operability, reliability, and maintainability, while providing 
performance and cost data for MHD systems operating within the 
environment of an electric utility. Key features of the Corette are 
that it is fired by subbituminous Montana Rosebud coal plant and 
that it uses a reheat cycle. The reheat cycle is typical of larger 
steam plants, so it was a key factor in selecting the Corette for a 
meaningful demonstration design. 


28561 (CONF-890162-, pp. 238-274) Conceptual design of 
the Scholz MHD retrofit plant. Bibber, L.V. USDOE Pittsburgh En- 
ergy Technology Center, PA (USA). 1989. From MHD contractors’ 
review meeting; Pittsburgh, PA, US; January 24, 1989. In MHD con- 
tractors’ review meeting. Order Number DE89007028/JAW. 
Available from NTIS, PC A 14. 
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Once DOE has completed the ongoing multi-year proof-of- 
concept tests of the MHD topping and bottoming cycles, the next 
logical MHD development step may be a fully integrated coal-fired 
MHD retrofit. Several engineering studies on MHD retrofits have 
been performed. The primary objective of this project is to develop 
a conceptual design of a coal-fired MHD retrofit of the Scholz Gen- 
erating Plant owned and operated by the Gulf Power Company. 
This conceptual design will include the design description and sizing 
of the MHD components, layouts of the MHD system integrated with 
the Scholz Plant, performance estimates, estimates of economic 
value, a design and construction schedule for the retrofit and an es- 
timate of design and construction costs for the retrofit plant. 


28562 (CONF-890162-, pp. 275-292) MHD technical support 
services. Weinstein, R.E. (Gilber’/Commonwealth, Inc., Reading, PA 
(USA)); Boulay, R.B. USDOE Pittsburgh Energy Technology Center, 
PA (USA). 1989. From MHD contractors’ review meeting; Pittsburgh, 
PA, US; January 24, 1989. In MHD contractors’ review meeting. 
Order Number DE89007028/JAW. Available from NTIS, PC A 14. 

The objective of this contract is to provide the Office of Associate 
Director for Project Management with analysis support relating to 
the implementation of the MHD Program. These analyses are nec- 
essary for establishing internally consistent program implementation 
plans, identifying and evaluating new programmatic opportunities, 
establishing the impact of potential regulatory proposals and other 
Federal initiatives, and establishing the status of the development of 
MHD technology. Reviews and associated technical activities are to 
be performed to assist PETC in the development of an MHD critical 
technology base to enable commercial application of MHD power 
systems by the private sector. 


28563 (DOE/ID/12735-T2) [Component Development and In- 
tegration Facility]: Quarterly technical progress report, January 
1—March 31, 1989. MSE, Inc., Butte, MT (USA). 1989. 19p. DOE 
Contract ACO7-881D12735. Order Number DE89012558/JAW. Avail- 
able from NTIS, PC A03 - OSTI. 

This quarterly technical progress report presents the tasks ac- 
complished at the Component Development and Integration Facility 


during the second quarter of FY89. Areas of technical progress this 
quarter included: coal system development; seed system develop- 


ment; test bay modification; channel power dissipation and 
distribution system development; integrated topping cycle and proof- 
of-concept current controls project; split coal feed system; coal-fired 
precombustor; iron core magnet thermal protection system check- 
out; combustion carbon balance and stack gas analysis; coal-fired 
combustor support; 1A channels refurbishment; arc observation 
project; dry materials transfer system controls upgrade; Mississippi 
State University post-nozzle test section; test operations and re- 
sults; data enhancement; technical papers; and projected activities. 
3 figs., 1 tab. 


28564 (NERDDP-EG-86-568) The disk MHD generator. 
Messerle, H.K. (and others). National Energy Research Develop- 
ment and Demonstration Council, Canberra (Australia). Dec 1985. 
120p. Available from Dept. of Resources and Energy, GPO Box 
858, Canberra, ACT 2601, Australia. 

This report describes the disk MHD generator which is a potential 
alternative to the linear Faraday generator. A 2 MW disk generator 
has been designed, constructed and recently installed at White Bay 
Power Station (ECNSW). Diagnostics for measuring the plasma ve- 
locity as well as the electrical characteristics of the generator have 
also been developed. Theoretical studies have been carried out to 
predict the performance of the experimental generator. The theoreti- 
cal model has also been used to study the performance of full-scale 
disk generators. In addition, the problem of disk generator stability 
has been considered. The disk, which is a Hall effect device, is sub- 
ject to magneto-acoustic instabilities. It has been determined that 
practical disk generators will require a number of control electrodes 
for satisfactory operation. 


28565 A nuclear MHD disk power system for space based 
multimegawatt applications. Holman, R.R. (Advanced Energy 
Systems Div., Westinghouse Electric Corp. (UIS)); Lance, J.R.; Han- 
son, J.P.; Bernard, F.E.; Pierce, B.L.; Muenchow, H.O.; Louis, J.F. 
pp. 715-720 of Proceedings of the 23rd intersociety energy conver- 
sion engineering conference. Goswami, D.Y. American Society of 


Mechanical Engineers, New York, NY (1988). (CONF-880702-: 23. 
intersociety energy conversion engineering conference, Denver, CO, 
US, July 31, 1988). 

Technical Paper 889456. 

A very compact space based magnetohydrodynamic MHD power 
system capable of meeting space platform burst power needs is ex- 
amined. An open cycle MHD disk generator concept orginated by 
Professor J. F. Louis of the Massachusetts Institute of Technology 
has been incorporated in a nuclear power system arrangement by 
R. R. Holman of Westinghouse. Thermal energy for the system is 
provided by a nuclear reactor and the MHD disk generator is used 
for thermal to electric energy conversion. The nuclear reactor is a 
derivative of NERVA (Nuclear Engine for Rocket Vehicle Applica- 
tions), a technically successful program to develop a prototype flight 
rated engine as an expansion of the original ROVER space nuclear 
rocket program that began at the Los Alamos National Laboratory. 


3003 Thermoelectric Generators 


28566 (EPRI-AP-6012-SR, pp. 55.1-55.13) Sodium heat en- 
gine cell development. Novak, R.F. (Ford Motor Co., Dearborn, Mi 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA). Oct 
1988. (CONF-8806127-: 7. DOE/EPRI beta (sodium/sulfur) battery 
workshop, Toronto, CA, June 1, 1988). In DOE/EPRI beta (sodium/ 
sulfur) battery workshop Vil: Proceedings. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The Sodium Heat Engine (SHE) converts heat directly to electric- 
ity. The device requires no mechanical moving parts, only liquid 
metal sodium is circulated by means of an electromagnetic pump. 
One hundred watt systems have been built, a 300 watt system is 
under construction and a 1 kilowatt SHE system is being devel- 
oped. Design considerations, device operation, and performance 
are discussed. 


28567 Liquid metal thermal electric converter. Abbin, J.P.; 
Andraka, C.E.; Lukens, L.L.; Moreno, J.B. To Dept. of Energy. USA 
Patent Application 7-225,442. 28 Jul 1988. 24p. DOE Contract 
AC04-76DP00789. Order Number DE89011465/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A liquid metal thermal electric converter which converts heat en- 
ergy to electrical energy. The design of the liquid metal thermal 
electric converter incorporates a unique configuration which directs 
the metal fluid pressure to the outside of the tube which results in 
the structural loads in the tube to be compressive. A liquid metal 
thermal electric converter refluxing boiler with series connection of 
tubes and a multiple cell liquid metal thermal electric converter are 
also provided. 7 figs. 


3004 Thermionic Converters 
Refer also to citation(s) 28328, 28723 


3005 Fuel Cells 


Refer also to citation(s) 28718, 28719, 28720, 28721, 28721, 
28722, 28722, 28723, 28723, 28937, 28937 


28568 (CONF-881010—Absts., pp. 1-4) Challenge of commer- 
cialization: a case study of Public Power’s multi-megawatt fuel 
cell demonstration. Bergman, M.K. (American Public Power Asso- 
ciation, Washington, DC (USA)); Belval, R.P. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

Beginning in late 1986, the American Public Power Association 
(APPA) and its members began an active effort to promote the 
demonstration of 11-MW capacity phosphoric acid fuel cell (PAFC) 
generating units. In March 1988, those efforts were suspended. The 
lessons of their effort offer a pointed commentary on the difficulties 
of commercializing new technology. Yet despite this recent setback, 
public power’s commitment to fuel cell commercialization remains 
unchanged. Their paper thus concludes with an overview of a new 
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and innovative initiative to establish a collaborative relationship with 
fuel cell manufacturers to help bring commercialization to reality. 


28569 (CONF-881010—Absts., pp. 5-8) Fuel cell research in 
Europe. Zegers, P. (Commission of the European Communities, 
Brussels (Belgium)). Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Fuel cell research was revived in Europe in 1985. This paper 
gives investment data on research by the European Community, 
Netherlands, Italy, Germany, and Norway. Total spending on fuel 
cell research is currently around 15 million European Currency units 
per year. The paper then describes development progress on spe- 
cific fuel cells: phosphoric acid fuel cells (1 kKW to 1 MW); molten 
carbonate fuel cells (2-30 kW); solid oxide fuel cells (50 W to 2 
kW); two methanol-fueled cells (0.5-50 kW) - the direct methanol 
fuel cell and the solid proton conducting fuel cell; and alkaline fuel 
cells (2.5 MW). 


28570 (CONF-881010—Absts., pp. 13-17) SOFC field experi- 
ments, a learning experience. Veyo, S.E. (Westinghouse 
Research and Development Center, Pittsburgh, PA (USA)). Cour- 
tesy Associates, Inc., Washington, DC (USA). Oct 1988. From 11. 
fuel cell seminar: development and application of fuel cells for the 
90's; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

An SOFC Field Experiment is a solid oxide fuel cell (SOFC) gen- 
erator (stack) plus all of the supporting subsystems needed to 
permit the operation of state-of-the-art cells and system technology 
by the user, at the user's site. The technology embodied in field 
experiments is in advance of prototypic commercial hardware. Par- 
ticipants with Westinghouse in SOFC field experiment programs 
include the Tennessee Valley Authority (TVA), Tokyo Gas, and Os- 
aka Gas. The TVA program, initiated in 1985, uses a 400 Watt 
SOFC generator, and is sited in downtown Chattanooga, Ten- 
nessee. The Tokyo Gas and Osaka Gas programs, initiated in 1986, 
utilize 3 KW SOFC generators. The Tokyo Gas test site is at their R 
and D Institute in Tokyo. The Osaka Gas test site is at the Sem- 
boku Gas Works in Osaka. Both fields tests and the lessons 
learned so far are described. The paper concludes that: (1) The 3 
kW SOFC systems meet requirements for ease of startup, opera- 
tion, and control. (2) The inclusion of a standby state allows time for 
fault clearance and a rapid return to duty. (3) SOFC field units can 
operate unattended. (4) Operator hands-on training is highly advan- 
tageous. (5) Early field experience is highly beneficial. 


28571 


(CONF-881010—Absts., pp. 18-21) Osaka gas test of 3 
kW SOFC generator system. Harada, M. (Osaka Gas Co., Ltd. 


(Japan)); Mori, Y. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Osaka Gas has been interested in SOFC for on-site use because 
of its advantages over PAFC and MCFC. In November of 1987, the 
authors introduced a 3kW SOFC generator system from Westing- 
house Electric Corporation for the purposes of evaluating the state 
of the art SOFC, and installed it in one of their facilities in Osaka. It 
is designed so that the generator can be replaced and the operation 
of the system with generator #1 started at the end of November of 
1987 and finished in March of 1988 according to the test plan, after 
accumulating over 3000 hours of operating time with availability of 
97.9%. Subsequently, generator #2 was installed into the system 
and its operation started at the end of March of 1988. As of July 26, 
1988, it has accumulated 2800 hours of operation and is running 
without any problems. The paper describes the test facility, operat- 
ing experiences, and performance. 


28572 (CONF-881010—Absts., pp. 22-24) Solid oxide fuel 
cell/module for utilization of pipeline natural gas. Trimble, K.A. 
(Gas Research Institute, Chicago, IL (USA)); Ray, E.R. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 


Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

The Gas Research Institute (GRI) is funding a project at the Solid 
Oxide Fuel Cell (SOFC) Department of the Westinghouse Research 
and Development Center. The project objective is to demonstrate 
the feasibility of direct utilization (ie., with no external reformer) of 
pipeline natural gas in the generator. The SOFC technology oper- 
ates efficiently at atmospheric pressure at 1000°C and thus has tne 
potential for direct utilization of natural gas as well as other fuels. 
Economic market potential for the SOFC technology extends from 
small commercial and small industrial applications to larger plants for 
industrial cogeneration applications. This presentation discusses the 
progress made to date toward the demonstration of technicai feasi- 
bility, and the ability of the SOFC generator to effectively operate on 
pipeline natural gas. Discussions will include a brief presentation on 
the highlights of the many tasks necessary for the design, develop- 
ment, production and testing of a generator. Successful cell 
development is discussed. Tests, including stable operation of up to 
2000 hours on natural gas, are reviewed. A system concept that 
eliminates the customary steam to carbon ratio requirement and 
hence the heat requirement associated with steam production is de- 
scribed. Demonstration testing at the module levei is summarized. 


28573 (CONF-881010—Absts., pp. 25-28) Tokyo Gas tests of 
3 kW generation system. Yamamoto, Y. (Tokyo Gas Co., Ltd. 
(Japan)); Kaneko, S.; Takahashi, H. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

Tokyo Gas purchased a 3kW solid oxide fuel cell (SOFC) genera- 
tion system manufactured by Westinghouse Electric Corporation and 
put it into operation in November 1987. The purpose of operation is 
to evaluate the state-of-the-art technology and then to feedback the 
problems observed during operation to guide further development of 
the SOFC for cogeneration use. The system uses a hydrogen and 
carbon monoxide as fuel and generates 3 kW DC at atmospheric 
pressure. The system operates automatically over a range of cur- 
rent (30-120 amperes), fuel utilization (up to 86%), generator center 
temperature (900-1110°C), and air flow (stoichiometry over 3). This 
paper describes the operating history, cell performance, reliability, 
temperature level of waste heat, and future development. 


28574 (CONF-881010—Absts., pp. 29-32) Argonne monolithic 
solid oxide fuel cell fabrication. McPheeters, C.C. (Argonne Na- 
tional Lab., IL (USA)); Dees, D.W.; Dorris, S.E.; Picciolo, J.J. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. DOE 
Contract W-31-109-ENG-38. From 11. fuel cell seminar: develop- 
ment and application of fuel cells for the 90’s; Long Beach, CA, US; 
October 23, 1988. In 1988 fuel cell seminar. Program and abstracts. 
Order Number DE89004951/JAW. Available from NTIS, PC A 18. 

The Monolithic Solid Oxide Fuel Cell (MSOFC) is an oxide- 
ceramic structure in which appropriate electronic and _ ionic 
conductors are fabricated in a honeycomb shape similar to a block 
of corrugated paperboard. The electrolyte conducts oxygen ions 
from the air side to the fuel side and is made from yttria-stabilized 
zirconia (YSZ). All the other materials are electronic conductors, in- 
cluding the nickel-YSZ anode, the strontium-doped lanthanum 
manganite cathode, and the doped lanthanum chromite interconnect 
(bipolar plate). The paper describes the tape casting process used 
to fabricate the MSOFC structure. The major challenge is to 
achieve good matching of sintering shrinkages and coefficients of 
thermal expansion among the MSOFC materials. The feasibility of 
the MSOFC concept has been proven, and the performance has 
been dramatically improved. The differences in thermal expansion 
coefficients and firing shrinkages among the fuel cell materials have 
been minimized. As a result of good matching of these properties, 
the MSOFC structure has been successfully fabricated with few de- 
fects, and the system shows excellent promise for development into 
a practical power source. 


28575 (CONF-881010—Absts., pp. 33-36) Planar solid oxide 
fuel cell technology cell stack test and evaluation. Hsu, M. (Ztek 
Corp., Lincoln, MA (USA)). Courtesy Associates, Inc., Washington, 





120 ERA Vol. 14, No. 14 








30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 





DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90's; Long Beach, CA, US; October 
23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

For practical power plant applications, a solid oxide fuel cell sys- 
tem is required to be compact and scalable. A planar cell stack, 
which can satisfy the needs, has been developed. The methods of 
fabrication and stack design, and the potential applications of these 
planar cell stacks have been established. Significant features are 
summarized here along with the results of the latest cell stack test- 
ing. 


28576 (CONF-881010—Absts., pp. 37-40) Outline of PAC and 
generation test for Chita 1 MW PAFC plant - high temperature, 
high pressure type. Itoh, N. (New Energy Development Organiza- 
tion, Tokyo (Japan)); Ishigaki, T.; Sakamoto, Y.; Namba, Y. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

The paper summarizes results from the process and control 
(PAC) test of a 1 MW fuel cell power plant and compares results 
with target values. The plant is located at the Chita Daini Thermal 
Power Station in Japan. Specifications of major equipment in the 
plant are given. Preliminary performance data from the power gen- 
eration test are also given. One MW power output was achieved in 
December, 1987. 


28577 (CONF-881010—Absts., pp. 41-46) Comparative anal- 
ysis of fuel processing alternatives for coal-based, 
high-temperature fuel cells. Daniels, E.J. (Argonne National Lab., 
iL (USA)); Dennis, C.B.; Krumpelt, M.; Minkov, V. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. DOE Contract 
W-31-109-ENG-38. From 11. fuel cell seminar: development and 
application of fuel cells for the 90’s; Long Beach, CA, US; October 
23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

The conversion of coal to an acceptable fuel for fuel cells re- 
quires a substantial investment in gasification and fuel clean-up 
equipment. Often proposed are oxygen-blown, entrained-bed gasifi- 
cation (e.g., Texaco) and low-temperature gas clean-up (e.g., 
Selexol) analogous to the Coolwater combined cycle demonstration 
plant. This paper compares alternative gasification and gas clean- 
up technologies for 100-MW, high-temperature fuel cell plants. The 
initial subsystem configuration was an oxygen-blown, entrained-bed 
gasifier followed by low-temperature gas clean-up, an ambient pres- 
sure fuel cell, and steam turbine bottoming. Sequentially, the 
following subsystems were evaluated: oxygen-blown fluidized-bed 
gasification replacing entrained-bed; air-blown fluidized-bed replac- 
ing oxygen-blown; 90% in-gasifier sulfur capture with 10% Selexol 
polishing replacing 100% Selexol; and hot-gas (i.e., zinc ferrate) 
sulfur polishing replacing low-temperature polishing. 


28578 (CONF-881010—Absts., pp. 47-51) Demonstration re- 
sults of a heat exchange reformer for fuel cell application. 
Udengaard, N.R. (Haldor Topsoe, Inc., Houston, TX (USA)); Chris- 
tiansen, L.J.; Rastler, D.M. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90’s; Long Beach, CA, US; October 
23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

An overview of the results of the entire test program as well as a 
description of the new results obtained from the second test period 
is described below. Based on the successful results obtained during 
the 1986-88 demonstration program, the Heat Exchange Reformer 
is now suitable for commercial use in PAFC power plants. The test 
data has confirmed the validity of the Haldor Topsoe computer 
model, which was used to design and predict the behavior of the 
test article. Thus it is now possible to design a Heat Exchanger 
Reformer module for other operating conditions resulting in unit ca- 
pacities up to 6 MW. Further increases of capacity can be obtained 
by paralleling a number of modules. The Heat Exchange Reformer 
concept may also be applied to capacities substantially lower, e.g. 
for 100 kw fuel cells in which case the reforming and the combus- 
tion will be carried out at lower pressure corresponding to the 


demands required by the fuel cell. The Heat Exchange Reformer 
can also be modified to fulfill the demands by other fuel cell sys- 
tems such as molten carbonate systems with external reforming. 


28579 (CONF-881010—Absts., pp. 52-55) Methanol fuel pro- 
cessing for low-temperature fuel cells. Vanderborgh, N.E. (Los 
Alamos National Lab., NM (USA)); Guante, J.; Dean, R.E. Jr.; Sut- 
ton, R.D. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Liquid methanol supplies are positioned to accept a fraction of the 
transportation sector energy requirements. Although this fuel works 
well to power IC engines, methanol is also readily processed to a 
hydrogen-rich stream suitable as the anode feed of a fuel cell stack. 
This methanol fuel concept shows promise of high efficiency and 
decreased adverse emissions. Work in progress moves toward the 
demonstration of low-temperature (80-100°C) fuel cell power com- 
ponents fueled by methanol. In this paper they describe recent 
results obtained with new fuel processing hardware for this task. 
The process starts with a reaction of water and methanol at 210°C, 
followed by two steps that process the hydrogen product. First, liq- 
uid water is added to cool the gas product and to increase the 
steam content. Within this step, unreacted methanol is converted 
and the CO content is lowered. Next, the gas is passed through a 
preferential oxidation (PROX) unit, where the CO concentration is 
lowered to acceptable levels. Finally, the gas is cooled to 95°C for 
delivery to the fuel cell. Hardware to accomplish hydrogen produc- 
tion under these conditions is shown. Results from experiments 
using hardware built on a 10 kW scale shows technical feasibility of 
this approach. 


28580 (CONF-881010—Absts., pp. 56-59) Plate reformer for 
molten carbonate fuel cell. Watanabe, T. (ishikawajima Harima 
Heavy Industries, Co., Ltd. (Japan)); Koga, M.; Morishima, S. Cour- 
tesy Associates, Inc., Washington, DC (USA). Oct 1988. From 11. 
fuel cell seminar: development and application of fuel cells for the 
90's; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

The design and operation of a plate reformer is described. It con- 
sists of a reforming chamber containing catalyst to reform methane 
and a combustion chamber also containing a catalyst. The reformed 
gas (hydrogen and carbon dioxide) and the flue gas are discharged 
through the outlet manifold. To test the concept a 0.2 kW test cell 
was constructed. Porous nickel was used for the reforming catalyst; 
platinumValumina, for the combustion catalyst. Test results are 
given. 


28581 (CONF-881010-Absts., pp. 61-64) Preparation, char- 
acterization and performance of Raney-Nickel based hydrogen 
anodes for lightweight alcaline fuel cells. Wendt, H. (institut fuer 
Chemische Technologie, Darmstadt (West Germany)); Jenseit, W.; 
Khalil, A. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Starting with Ni2Alz, processing steps are described to obtain an 
oxidatively stabilized Raney nickel with an estimated 10% conver- 
sion of the nickel to NiO. Electrode preparation is undertaken by 
mixing this Raney nickel with polytetrafluoroethylene emulsion. The 
paper gives results of electrochemical measurements after condi- 
tioning the hydrogen anode for 24 hours as well as long term (300 
hours) behavior under a load of 300, 400, and 100 mA/sq-cm. 


28582 (CONF-881010—Absts., pp. 65-68) Rates of electrocat- 
alytic reactions employing a_ stabilized-Bi,O, electrolyte 
operating at moderate temperatures. Waschsman, E.D. (Stanford 
Univ., CA (USA)); Naixiong, J.; Mason, D.M. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 
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Though fuel cells utilizing dry solid-oxide electrolytes have signifi- 
cant advantages over the alternative wet electrolyte technology, 
they have one disadvantage of requiring high operating tempera- 
tures (700-1000°C) for satisfactory ionic-conductivity in the typical 
stabilized zirconia electrolyte. New solid electrolytes based on stabi- 
lized bismuth oxide have the potential of operating at moderate 
temperatures (400-750°C). Among these new solid electrolytes er- 
bia stabilized bismuth oxide (ESB) of molar composition: 
(Er203)o.2(Bi203)o.8 has one of the highest reported ionic- 
conductivities. It is the goal of their research to survey the reactivity 
of various gases and to investigate the kinetic mechanisms in the 
region of the gas-electrolyte-electrode triple-point. The reactivity and 
the conductivity of the above composition of ESB, as well as the 
relationship between the two phenomena, was investigated. Specifi- 
cally, the rates of anodic-oxidation of the species: Hz, CO, CH4 and 
O?-; the rates of cathodic-reduction of: O2; and the conductivity of 
ESB was measured in the temperature range: 400-750°C. As es- 
tablished in earlier studies in their laboratory employing SSZ and 
YSZ, it is found that the locus of electrocatalytic sites is in the region 
of the electrolyte surface not the porous metal electrode surface. 


28583 (CONF-881010—Absts., pp. 69-73) Morphological and 
electrochemical characteristics of PAFC’s electrodes: compari- 
son and modeling. Giordano, N. (institute CNR-TAE, Messina 
(Italy)); Passalacqua, E.; Recupero, V.; Staiti, P.; Alderucci, V.; Di 
Leonardo, R.; Mirzaian, H.; Poltarzewski, Z.; Pino, L. Courtesy As- 
sociates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fue/ cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Although PAFC technology has greatly advanced up to the scale 
of large size units, there is a lack of published information as to the 
influence of the preparative conditions upon the electrochemical per- 
formance of electrodes. This paper faces the problem of establishing 
some correlations between preparative variables (Pt-loading (Wp), 
sintering temperature (Ts) and %PTFE), and the electrode perfor- 
mance. The information is useful in assisting optimization of the 
preparative conditions and in modeling electrochemical behavior. 


28584 (CONF-881010—Absts., pp. 74-77) Development of 
solid oxide fuel cell. Nagata, S. (Energy System Div., Ibaraki 
(Japan)); Kasuga, Y.; Hayahi, K.; Kaga, Y.; ohno, Y.; Fukuda, R. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

The program on SOFC had the two main objectives, namely to 
develop the fabrication technology and the power generation tech- 
nology. The first phase of the program had been scheduled to end 
at FY 1986. And for the interim evaluation of R and D program on 
SOFC, the demonstration of 500-1000W power generation experi- 
ment was executed. In the 500W test with using 48 stacks, the 
output power of 540W was obtained at the rated voltage, and 
1200W was recorded as the maximum output power, but the HHV 
efficiency was low due to the fuel leakage from the stacks. With the 
refinement of the fabrication of the spray coating process and the 
use of the sintering process, the output characteristics can be im- 
proved than the present state, but to get the high efficiency, it 
seems necessary to use the chemical process such as CVD as the 
supplementary process of the coating process or to introduce new 
fabrication method. 


28585 (CONF-881010—Absts., pp. 78-83) Mathematical mod- 
eling of solid oxide fuel cells. Lu, C. (Cleveland State Univ., OH 
(USA)); Maloney, T.M. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90’s; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Three designs of SOFC cell/stack configurations are now 
available and they are Westinghouse tubular, Argonne National lab- 
oratory (ANL) monolithic, and Ztek planar FC models. Basically, the 
differences among these configurations are shape of cell, channel 
geometry for reactant flow, and size/thickness of cell components. 





These designs were compromised with manufacturability, which is 
still the most difficult task aspect of the SOFC development. Due to 
this difficulty, there are limitations on the size of monolithic and pla- 
nar cells and on the weight (and cost) of tubular cell. But the 
manufacturability is not the only factor that limits the size of SOFC. 
As soon as the cell is put on operation, the temperature and the 
current density (CD) distributions on the plate will determine the 
success of the performance in the following ways: (1) hot spot tem- 
peratures exceeding the sintering, coating, or E(C)VD temperature 
will cause material problems, (2) severe non-uniform temperature 
distributions will result in cracking due to thermal stresses, and (3) 
non-uniform CD distribution will increase the possibility of reactant 
depletion at exit, especially at high utilization ratios. This paper de- 
scribes the development of computer models to calculate the 
temperature, CD, and reactant distributions in the tubular and 
monolithic SOFCs. Results indicate that problems of non-uniform 
heat generation and fuel gas depletion in the tubular cell module, 
and of size limitations in the monolithic (MOD 0) design may be en- 
countered during FC operation. 


28586 (CONF-881010—Absts., pp. 84-86) Study on advanced 
type phosphoric acid fuel cells in Hitachi Ltd. Tsutsumi, Y. 
(Kokubu Works, Ibaraki-ken (Japan)); Uozumi, N.; Sone, |.; Take- 
moto, T. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

A stack is assembled from only two types of components, 
namely, a unit cell and a porous, ribbed bipolar plate. The unit cell 
is a flexible unified component composed of a matrix sheet, two cat- 
alyst sheets and surrounding solidified edge seal. The porous, 
ribbed bipolar plate is a rigid unified component composed of a 
non-porous flat separator, porous ribs and four non-porous edge 
plates. Sheet components of the unit cell are manufactured using a 
rolling machine which is suitable for a future mass production sys- 
tem and has easy contro! of products quality. Cell thickness is 
reduced significantly by using porous, ribbed bipolar plates which 
also contribute to future size and cost reductions of a stack. The 
catalyst sheet, matrix sheet, solidified edge seal, porous ribbed 
bipolar plate, and cell performance are described. 


28587 (CONF-881010-—Absts., pp. 87-91) Development of 
high surface area electrocatalyst alloys and the operation of 
porous electrodes, cells, and stacks to optimize phosphoric 
acid fuel cells. Stonehart, P. (Stonehart Associates, Inc., Madison, 
CT (USA)); Yang, S.C.; Cutlip, M.B. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

Initially, phosphoric acid fuel fuel cell (PAFC) electrocatalysts 
were simply platinum on a carbon support, produced without any 
consideration for the platinum crystallite spatial locations, or the 
three dimensional aspects of the electrocatalyst design. Recent de- 
velopments in PAFC  electrocatalysts have produced alloy 
combinations with high specific activity and negligible decay in per- 
formance over long lifetimes in the PAFC environment. These 
factors influence both the anode and the cathode operation and 
provide a means of utilizing the noble metal to a very high degree. 
In this way, the cost, performance, and lifetime equations for the 
PAFC become considerably improved. This present paper 
addresses some aspects of the PAFC anode structure and opti- 
mization for the split of the noble metal electrocatalyst cost in the 
complete cell by means of identifying all of the losses in the operat- 
ing fuel cell electrodes, cell components, and stack assemblies. 
These include fuel and oxidant utilizations within the stack and cata- 
lyst utilizations in the electrode structures. 


28588 (CONF-881010—Absts., pp. 92-95) Electrode substrate 
for phosphoric acid fuel cell. Miwa, K. (Toray Industries, Inc., 
Shiga (Japan)); Fukui, H. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90’s; Long Beach, CA, US; October 
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23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Toray Industries, Inc. is the pioneer and the largest producer of 
PAN based carbon fiber. The application areas of the fiber range 
from aerospace to sporting goods. TGP (Toray Graphite Paper) has 
been developed specifically for the electrode substrate of PAFC us- 
ing the best selected TORAYCA carbon fiber and with proprietary 
technologies related to paper making from the carbon fiber, preim- 
pregnation with binder resin and graphitization of the resin. This 
paper presents the features of the TGP. Additionally, TGP-H, which 
has lower electrical resistivity than TGP series, and TGP-COM, a 
ribbed electrode substrate combined with gas separator, are de- 
scribed. 


28589 (CONF-881010—Absts., pp. 96-99) Long-lived phos- 
phoric acid fuel cell. Sakurai, M. (Fuji Electric Corporate Research 
and Development Ltd., Yokosuka (Japan)); Ito, |.; Enomoto, H. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

This paper reports the results of a study undertaken to investigate 
the effects of the reduction of specific surface area of a catalyst in a 
cathode and the effects of operating temperature and time on cell 
voltage decay. Using the results a method was devised for estimat- 
ing the service life of a fuel cell and was confirmed by a 10 kW 
short stack test. The paper discusses the performance of small 
sized cells and lifetime estimations for large sized cells. 


28590 (CONF-881010—Absts., pp. 9-12) Fuel cells in trans- 
portation. Lemons, R.A. (Los Alamos National Lab., NM (USA)). 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; 23-26 Oct 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18; 3. 

Two critical problems associated with transportation are petroleum 
dependency and energy efficiency. Fuel cells may be able to solve 
both problems. This paper discusses the stringent requirements 
needed for transportation applications and the advantages and 
disadvantages of five types of fuel cells: phosphoric acid, solid poly- 
mer, alkaline, molten carbonate, and solid oxide. The paper then 
describes the solid polymer electrolyte fuel cell under development 
by Los Alamos and the cooperative program between the US DOE 
and the US DOT for demonstration of a fuel cell/battery hybrid bus 
system for urban areas. 


28591 (CONF-881010—Absts., pp. 100-104) Assessment and 
comparison of 100-MW coal gasification phosphoric acid fuel 
cell power plants. Lu, C. (Cleveland State Univ., OH (USA)). Cour- 
tesy Associates, Inc., Washington, DC (USA). Oct 1988. From 11. 
fuel cell seminar: development and application of fuel cells for the 
90's; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

One of the advantages of fuel cell (FC) power plant is fuel versa- 
tility. With changes only in the fuel processor, the power plant will 
be able to accept a variety of fuels. This study was performed to 
design process diagrams, evaluate performance, and to estimate 
cost of 100 MW coal gasifier (CG)/phosphoric acid fuel cell (PAFC) 
power pliant systems that would use coal, which is the largest single 
potential source of alternate hydrocarbon liquids and gases in the 
US, as the fuel. Results of this study will identify the most promising 
integrated CG/PAFC design and its near-optimal operating condi- 
tions. The comparison is based on the performance and cost of 
electricity (COE) which is calculated under consistent financial as- 
sumptions. The paper describes system designs, performance, 
economics, and the air cooled PAFC module. 


28592 (CONF-881010—Absts., pp. 105-108) Monolithic solid 
oxide fuel cell fabrication development. Minh, N. (Allied Signal 
Aerospace Co., Torrance, CA (USA)); Liu, F.; Staszak, P.; Still- 
wagon, T.; Van Ackeren, J. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90's; Long Beach, CA, US; October 


23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

The principal technical challenge in the MSOFC design concept is 
the fabrication of the intricate monolithic structure. Fabrication of the 
MSOFC requires incorporation of four thin fuel cell layers (anode, 
electrolyte, cathode, and interconnection) into a honeycomb-like 
structure. The MSOFC is fabricated by forming thin ceramic layers 
as green bodies, laminating these layers into trilayer composites, 
forming the honeycomb structure from the trilayer composites, and 
firing the structure at elevated temperatures to form the requisite in- 
tegral monolithic structure. The fabrication of the MSOFC must 
achieve: (1) high density electrolyte and interconnection along with 
porous anode and cathode layers, (2) good interfacial bonding be- 
tween adjacent layers, (3) insignificant reaction and interdiffusion 
between neighboring layers, and (4) reliable and crack-free struc- 
tures. A fabrication scheme based on the calendering technique is 
being developed for the MSOFC. In this fabrication process, ce- 
ramic powders, binder, and plasticizer are mixed in a high intensity 
mixer to form a plastic-like mass. The mass is calendered into a 
thin flat tape using a two-roll mill. Individual tapes are then lami- 
nated in a second rolling operation to form trilayer composites. To 
date, single components and anode/electrolyte/cathode and anode/ 
interconnect/cathode composites have been successfully fabricated. 
The composites have no cracks and display good bonding. The an- 
ode/electrolyte/cathode composites (single cells) have been tested 
and have exceeded initial performance and life goals. 


28593 (CONF-881010—Absts., pp. 110-113) Process and con- 
trol test of fuel processing subsystem in 1 MW PAFC 
demonstrator. Yuasa, T.; Yoshida, S.; Tanaka, M.; Miyoshi, M.; 
Sakamoto, Y.; Hosonuma, A. Courtesy Associates, Inc., Washing- 
ton, DC (USA). Oct 1988. From 11. fuel cell seminar: development 
and application of fuel cells for the 90's; Long Beach, CA, US; Oc- 
tober 23, 1988. In 1988 fuel cell seminar. Program and abstracts. 
Order Number DE89004951/JAW. Available from NTIS, PC A 18. 

1 MW Phosphoric Acid Fuel Cell Plant was constructed by 
NEDO's fund in Chita Daini Thermal Power Station (near Nagoya 
City) of Chubu Electric Power Co. Inc. PAC (Process and Control) 
test was started in Aug. '86 and continued till June '87. This paper 
describes PAC test results, especially of Fuel Processing Subsys- 
tem (FPS) and also the comparison of test results with calculated 
ones. The special features of the system are to pressurize air to 6.2 
atg by the two shafts and two stages configuration of turbine- 
compressor, to utilize the exhausted air from the fuel cells for 
combustion in reformer burner, and to use the active carbon desul- 
furizer at the natural gas feed inlet in FPS for desulfurization of 
natural gas. PAC test was conducted by replacing the real cell 
stacks for the dummy stacks with the equivalent volume effect and 
pressure drops, and releasing the reformed gas at the dummy stack 
exit, the amount of combustion energy flow rate of which is equiva- 
lent to the one of Ho flow consumed in cell stacks. 


28594 (CONF-881010—Absts., pp. 114-117) Low-cost and 
long-life heat resisting alloys for fuel cell reformer tube. Yoko- 
maku, T. (Kobe Steel, Ltd., (Japan)); Saori, M.; Okuda, T. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Since the Japanese PAFC technology has entered a period of 
commercialization, cost-efficiency has become one of the major 
probiems for plant design and manufacturing. In the case of FC re- 
former tube, subjected to frequent temperature cyclings up to 
around 1000°C, the cost-efficiency should be determined by the fol- 
lowing factors affecting tube life; creep-fatigue property, oxidation 
property. New centrifugaliy cast alloy tubes, HK-Zr and HP-Zr, with 
excellent creep-fatigue and oxidation resistance have been devel- 
oped by Kobe Steel, Ltd. In this report, high temperature properties 
and cost-efficiency of these new alloys are compared with those of 
conventional materials. Two Cr-Ni steels and four Ni-Cr steels were 
compared to stainless steels 304 and 306 and Incoloy 800H. Chem- 
ical composition is given for all nine alloys. 


28595 (CONF-881010—Absts., pp. 122-125) Compact regener- 
able sulfur scrubber for phosphoric acid fuel cells. Cropley, C. 
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(Giner, Inc., Waltham, MA (USA)); Giner, J. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fue! cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The overall objective of this program was to develop a lightweight, 
compact, cost-effective method of desulfurizing diesel fuel to supply 
a PAFC with low sulfur content fuel. A desulfurizer meeting those 
requirements was needed for modular, transportable PAFC genera- 
tors that would use logistic fuels, primarily diesel, as a source of 
hydrogen. An important consideration in the design of these genera- 
tors is the overall weight and volume of the units. The fuel cell itself 
can be made lightweight and compact, but a conventional fuel pro- 
cessing train for the conversion of diesel to sulfur free, low CO 
content hydrogen adds excessive weight and volume. Using unpro- 
cessed diesel fuel, fourteen sorbents, all containing a mixture of 
copper oxide and iron, manganese, or zinc oxides, were evaluated 
for sulfur loading capacity, sulfur removal efficiency, and regenera- 
bility. Both unsupported oxides (obtained commercially or from MIT) 
and oxides of varying metal ratios supported on zeolite or alumina 
were tested. The mechanism of direct desulfurization of diesel was 
also briefly investigated. Results from all tests are discussed. 


28596 (CONF-881010—Absts., pp. 126-129) CO poisoning of 
anode catalysts at low temperatures: fuel cell testing and fun- 
damentai studies. Paffett, M.T. (Los Alamos National Lab., NM 
(USA)); Ticianelli, E.; Pafford, J.; Gottesfeld, S. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cel! seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

The sensitivity of Pt catalysts to poisoning by low levels of carbon 
monoxide has been intensively studied by many workers in the 
fields of fuel cells and electrocatalysis. Recent reports from their 
group have demonstrated the high performance obtained from fuel 
cells based on a proton-exchange membrane (PEM) electrolyte em- 
ploying gas-diffusion electrodes with low (0.4 mg/cm?) Pt loadings. 
PEM fuel cells operate typically between 80°C and 100°C. The effi- 
ciency, high energy density, and high power density obtainable in 
the PEM cell at such low temperatures and the complete tolerance 
to COz make the PEM cell an attractive target for development as a 
primary power source for electric vehicles. However, because the 
cell is designed to operate on reformed methanol, the low tempera- 
ture of operation of the PEM fuel cell brings up questions 
concerning the severity of CO poisoning. The authors describe in 
the first part of this contribution a new approach to the solution of 
CO poisoning effects in PEM fuel cells operated at temperatures as 
low as 80°C. In the second part they describe some fundamental 
studies of model bimetallic anode catalysts known for having better 
CO tolerance than that of Pt electrocatalysts. 


28597 (CONF-881010—Absts., pp. 130-133) Effects of oxygen 
diffusion on fuel cell cathodes. Bjoernbom, P. (Royal Institute of 
Technology, Stockholm (Sweden)); Kivisaari, J. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

According to the flooded-agglomerate model for the catalyst layer 
of a PTFE-bonded fuel cell cathode, oxygen is transported into the 
catalyst layer through hydrophobic gas-filled pores, then dissolves 
in the electrolyte and diffuses into the electrolyte-flooded catalyst 
agglomerates. The ionic current is transported into the catalyst layer 
through the electrolyte-filled pore system. This model is supported 
by several experimental investigations, most recently by Maoka. Ex- 
perimental results suggest that the predominating mechanism for 
transport through the hydrophobic gas pores is Knudsen diffusion. 
The way oxygen diffusion will influence the performance of the elec- 
trode depends on the experimental situation. In the present paper 
some interesting special experimental situations are discussed on 
the basis of the above-mentioned model. 





28598 (CONF-881010—Absts., pp. 134-137) Development of 
cooling system in air-cooled PAFC. Makabe, T. (Tokyo Electric 
Power Co. (Japan)); Hamada, A.; Ide, M.; Kumeta, M. Courtesy As- 
sociates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Tokyo Electric Power Co. (TEPCO) and Sanyo Electric Co., Ltd. 
have been engaged in the development of a PAFC with an air- 
cooled system under a joint program. In this program, a 200kW 
cogeneration power plant has been developed, and started its oper- 
ation in 1987. The air-cooled system features a simpler system than 
a water-cooled system, therefore it is said to be reliable and easy to 
maintain. But there are several problems to be solved in this sys- 
tem. One of the technical problems in air-cooled PAFC systems is 
to lower the parasitic power which is mainly used for the cooling 
system. The parasitic power for the cooling system depends on 
stack design and operational conditions. This paper outlines the 
experimental results for stack design and operational conditions ob- 
tained from air-cooled PAFC short stacks. 


28599 (CONF-881010—Absts., pp. 138-141) Operating charac- 
teristics of fuel cells in multi-cell stacks. Le, M.T. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA)); Holman, R.R. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

This paper summarizes an assessment of key relationships of air- 
cooled phosphoric acid fuel cell performance responses to key 
operating parameter variances using large (304 cell) stacks. Key re- 
lationships were verified with excellent agreement between large 
stack data and small 10-cell stacks. Experimental design methods 
were chosen to examine the characteristics and interaction effects 
of operating parameters on fuel cell performance. Predicted 
interactions, where determinable, were also verified or empirical re- 
lationships determined. 


28600 (CONF-881010—Absts., pp. 142-144) Integration of 
internal gasifier sulfur capture techniques for fuel cell applica- 
tions. Young, J.E. (Argonne National Lab., IL (USA)); Krumpelt, M.; 
Daniels, E.J. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. DOE Contract W-31-109-ENG-38. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel celi seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

There is a significant economic incentive for the integration of fuel 
cells with gasifiers that also capture a major portion of the sulfur in- 
put with the coal and do not relay solely on external gas cleanup 
systems. However, even with in-bed sulfur capture, to reach sulfur 
levels compatible with fuel cells, a final cleanup of the gasifier prod- 
uct is also necessary. The most cost-effective approach would take 
the form of a hot gas cleanup such as zine ferrite (ZnFe2O,4), possi- 
bly followed by reaction in a throw-away zinc oxide guard chamber. 
In the zine ferrite reactor, the H2S reacts with the ZnFe2O, to form 
ZnS. Regeneration of the ZnS involves reaction with air, forming 
SOz. Since only a fraction of the sulfur is passed to these reactors, 
they are relatively small, and the level of SO». in the regeneration 
off-gas is low. Hence, economics dictate that the SO2 be absorbed 
from the regeneration off-gas rather than separated and recovered. 
The logical place for this sorption is the gasifier itself. However, if 
the regeneration off-gas is recycled to the gasifier, then proper 
design is critical to prevent significant deterioration of the gasifier ef- 
ficiency and product gas quality. Recycle of the SO from the zinc 
ferrite regeneration step to a fluidized-bed gasifier will not impose a 
significant penalty on the performance of the gasifier as long as the 
in-bed sulfur capture efficiency of the gasifier is high. If the sulfur 
capture efficiency of the gasifier drops to a figure as low as 50%, 
approximately 10% of the gasifier product output can be consumed 
in the SO2 reduction reactions. 


28601 (CONF-881010—Absts., pp. 145-148) Improved fracture 
toughness of ZrO. electrolyte for solid oxide fuel cells. Singh, 
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J.P. (Argonne National Lab., IL (USA)); Bosak, A.L.; Dees, D.W.; 
McPheeters, C.C. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90’s; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

The monolithic solid oxide fuel cell currently being developed at 
Argonne National Laboratory consists of ceramic cathode, anode, 
electrolyte, and interconnect laminated in a honeycomb structure. 
The cathode and anode consist of strontium-doped lanthanum 
manganite and nickel-dispersed yttria-stabilized ZrO2 (YSZ), respec- 
tively. The interconnect is doped lanthanum chromite, and the 
electrolyte is made of dense YSZ. In view of the difference in 
thermal expansion coefficients of different fuel cell components, un- 
desirable thermal stresses can develop in these components during 
cooldown from the fabrication temperature. These stresses can 
cause the components to crack, rendering the fuel cell inoperative. 
therefore, for improved structural reliability of the components, the 
thermal stresses should be minimized and the mechanical proper- 
ties should be improved by tailoring the microstructure. In this 
paper, the authors present and discuss the effects of monoclinic- 
ZrOz and partially stabilized ZrO2 (PSZ) inclusions on the 
microstructure, as well as the mechanical and electrical properties, 
of cubic-ZrO2 electrolyte material. 


28602 (CONF-881010-Absts., pp. 149-152) System efficien- 
cies for a BOF fueled MCFC power plant at full load and partial 
load conditions. Lugten, P.E. (ESTS Engineers, Consultants and 
Contractors, IJmuiden (Netherlands)). Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The purpose of this study is to provide insight in the efficiency 
change of a basic oxygen furnace (BOF) gas fueled power plant at 
partial load conditions. BOF gas is a byproduct of the iron and steel 
industry and can be used as a fuel for molten carbonate fuel cells 
by converting it into hydrogen via the CO shift reaction. The main 
chemical component is carbon monoxide. System studies on BOF 
systems have shown that electrical conversion efficiencies of ap- 
prox. 58% (HHV) are feasible. In the study presented here system 
calculations were carried out at full load and partial load conditions. 


28603 (CONF-881010—Absts., pp. 153-156) Recent develop- 
ments in the phosphoric acid fuel cell program in Brazil. 
Gonzalez, E.R. (Instituto de Fisica e Quimica de Sao Carlos 
(Brazil)); Angelo, A.C.D.; Tanaka, A.A.; Avaca, L.A.; Ferreira, A.C.; 
Mazo, L.H.; Caires, M.|. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel ceils for the 90’s; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 
Research on fuel cells in Brazil started in 1975 and the activities 
of the Electrochemistry Group of the Instituto de Fisica e Quimica 
de Sao Carlos (IFQSC,USP) began in 1982 with a major task to- 
wards the development of phosphoric acid fuel cell (PAFC) 
components and small stacks, using as much as possible local ma- 
terials and facilities. The research activities have been focused on 
the developing of know-how related to the manufacture of elec- 
trolyte retaining matrices, electrodes and the engineering of bipolar 
separator plates. This paper summarizes recent progress on the 
PAFC program at the Electrochemistry Group of the IFQSC/USP. 
After a discussion on matrices, electrodes, and bipolar separator 
plates, cell stack testings of 50 and 200 W modules are described. 


28604 (CONF-881010—Absts., pp. 157-159) ECVD of SOFC 
components. Vischjager, D.J. (Delft Univ. of Technology (Nether- 
lands)); van der Put, P.J.; Grondel, J.H.F.; Schoonman, J.; de Waal, 
K.J.A.; Mackor, A. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 


Electro Chemical Vapor Deposition is a key technology in the 
production of gastight thin films of zirconia electrolytes for SOFC re- 
actors. It also holds promises for a variety of other applications. It is 
the purpose of the joint TUD/TNO program to exploit some SOFC 
and other applications of ECVD. Here the authors report on two de- 
velopments. A small-scale reactor has been constructed, allowing 
round disks of appr. 20 mm diameter for explorative research on 
co-doping in stabilized zirconia electrolytes for SOFC. A second de- 
velopment is the fabrication of larger (50 x 50 mm), thin bipolar 
plates of lanthanum chromite, LaCrO3, to be used in a flat SOFC 
reactor. 


28605 (CONF-881010—Absts., pp. 160-163) Advanced elec- 
trocatalysts for phosphoric acid fuel cells. Ito, T. (Nippon 
Engelhard Ltd., Chiba (Japan)); Kato, K.; Kamiya, M.; Kirinuki, H. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

Hitherto, various types of supported platinum-alloy electrocata- 
lysts have been developed for phosphoric acid fuel cell (PAFC) 
cathode; i.e., Pt-TVC, Pt-Si/C, and Pt-AVC, Pt-V/C, Pt-Cr/C, Pt-Ga/ 
C, Pt-Fe/C, Pt-Cr-Co/C, and Pt-Co-Ni/C. There remains, however, 
much room for enhancement in output performance and durability of 
the prevailing electrocatalysts for PAFC to attain the extended uti- 
lization. Two types of carbon supported multi-metallic alloy catalysts 
have been developed by Nippon Engelhard as improved PAFC cat- 
alysts; i.e., (1) Pt-Fe-Co ternary ally/C, (2) Pt-Cu binary alloy/C. 
Here are presented the structural features and electrochemical 
properties of these catalysts and the output and life performances 
of the fuel cells utilizing these catalysts in their cathodes. The car- 
bon carrier of these catalysts is a proprietary carbon to Nippon 
Engelhard, which is a partially graphitized carbon black with a mod- 
erate surface heterogeneity. The preparation procedure of these 
alloy catalysts is shown in a flow chart. The same procedure was 
applied to the preparation of various multi-metallic alloy catalysts of 
the prior arts as comparative examples. 


28606 (CONF-881010-—Absts., pp. 164-167) Surface analysis 
of PTFE-bonded gas diffusion electrodes. Guelzow, E. (DFLVR- 
Institut fuer Technische Thermodynamik, Stuttgart (West Germany)); 
Bolwin, K.; Schnurnberger, W. Courtesy Associates, Inc., Washing- 
ton, DC (USA). Oct 1988. From 11. fuel cell seminar: development 
and application of fuel cells for the 90's; Long Beach, CA, US; Oc- 
tober 23, 1988. In 1988 fuel cell seminar. Program and abstracts. 
Order Number DE89004951/JAW. Available from NTIS, PC A 18. 
Gas diffusion electrodes for alkaline fuel cells have been 
prepared by reactive mixing and rolling of PTFE-powder with elec- 
trocatalysts, based on activated Raney metals. Scanning electron 
micrographs indicate a PTFE fiber structure cohering. Due to me- 
chanical and thermal stress during mixing and rolling, the catalyst 
surface could be modified by chemical reaction with PTFE. The au- 
thors therefore analyzed the chemical composition of bounded 
catalysts powder surface by Photoelectron Spectroscopy (XPS). 


28607 (CONF-881010—Absts., pp. 168-172) Overview and 
progress on Italian R/D and demonstration fuel cell program. 
Vellone, R. (ENEA, Rome (ltaly)). Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

A National Italian Fuel Cell Program has been established in 1984 
by ENEA's Progetto Volta to assess and promote industrial and sci- 
entific capabilities and to encourage a potential market for fuel cells. 
Main emphasis is put on MCFC as it is considered more attractive, 
potentially cheaper and more efficient than PAFC. Development of 
the PAFC is aimed to overcome the barriers of the electric genera- 
tion market, to demonstrate its feasibility and applicability and to 
develop an in-house engineering and research capabilities. Basic 
researchers are also carried out on SOFC and SPE fuel cells. The 
expected costs for the first 5 years of the program are in the order 
of 80 Billions of Italian Lire. The progress in the development of 
each of these four types of fuel cells is described. 
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28608 (CONF-881010—Absts., pp. 173-176) Endurance test- 
ing of phosphoric acid fuel cells. Kush, A. (Energy Research 
Corp., Danbury CT (USA)); Christner, L.; Maru, H.C. Courtesy As- 
sociates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

ERC has been developing PAFC for small (1-100 kW) power 
plants for a variety of transportable applications. These power 
plants are designed to operate at atmospheric pressure. In addition, 
ERC has also been developing technology for large (1-10 MW) size 
power plant for utility application in cooperation with Westinghouse 
Electric Corporation. This type of power plant is designed to operate 
at 70 psia to increase overall energy efficiency. Thus endurance 
testing at ERC has been carried out both at atmospheric as well as 
pressurized conditions. A variety of test vehicles are utilized to opti- 
mize the cost of testing vs. reliability of data generated. Material 
screening is primarily performed in 25 cm? size single cells. Cell de- 
sign and stacking issues have been tested in a variety of multicell 
stacks (5 to 200 cells) using 300 cm? and 1100 cm? size cells. 
Testing include continuous overnight operation, as well as thermal 
cycling to understand the impact of start-up/shut-down mode. Upon 
completion of the testing, the cells and stacks are carefully exam- 
ined to identify component changes and rationalize behavior during 
operation. A total of approximately 200,000 pressurized test hours 
and over 1,000,000 atmospheric test hours have been accumulated 
at ERC. Highlights of these tests are presented here. 


28609 (CONF-881010—Absts., pp. 177-178) Data acquisition 
and database management (DADM) system. Naples, T. (Brooklyn 
Union Gas Co., NY (USA)); Knable, S.M.; Argabright, T.A.; Botkin, 
H.C.; Londos, T.C. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90’s; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

The Onsite Fuel Cell Program involved developing and field- 
testing a commercially-viable, onsite, 40-kW fuel-cell power plant. 
Each site and power plant was instrumented with a standardized 
Data Acquisition System (DAS) to obtain operating and performance 
data. To increase the quality and continuity of the power-plant 
performance and site-load data collected by the DAS, a Remote- 
Monitoring and Display System was developed for Brooklyn Union 
Gas (BUG). The objective of this project was the development of a 
fully operational DADM System which encompasses a data acquisi- 
tion protocol and procedure for GRI and BUG contractors to follow 
during a field test. The system is designed to provide complete data 
acquisition, examination and reporting features which can be easily 
adapted to specific project requirements while maintaining continuity 
among field test projects. The system developed by Science Appli- 
cations International Corporation (SAIC) features automatic, 
unattended remote data retrieval from multiple field test sites on a 
daily basis; daily automated data integrity checking, data archiving, 
and energy system performance analysis; and the ability to account 
for missing and/or suspect data. DADM also provides access by 
GRI/BUG project managers to the database maintained by SAIC or 
directly from the field test sites using personal computers. DADM 
generates from the database, standard GRI/BUG field test reports 
with graphics on demand and on a periodic basis as well as provid- 
ing for custom data analysis and reporting. Selective access is also 
allowed to specific sites and portions of the database by participat- 
ing utilities, equipment manufacturers, and field test contractors. 


28610 (CONF-881010—Absts., pp. 179-182) Direct electro- 
chemical oxidation of methane in ceramic electrochemical 
reactors. Steele, B.C.H. (imperial College, London (England)); 
Kelly, |.; Middleton, H.; Rudkin, R. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
eo Order Number DE89004951/JAW. Available from NTIS, 
18. 


Investigations have been carried out on the direct oxidation of 
methane in small solid state electrochemical cells incorporating zir- 
conia based ceramic electrolytes. Measurements have been made 
in the temperature range 750-900°C, with methane concentrations 
in the feed gas up to 100%, using cell configurations with active ar- 
eas up to 20 cm*. Further investigations have been carried out on 
conducting metal oxide anodes of the general formula 
LaSr,_,M,O3, where M = Fe, Mn or Cu, which have the advantage 
over other catalyst classes in not requiring current collectors. These 
were generally applied to the zirconia electrolyte by the metal or- 
ganic deposition method. Results show a significant increase in 
catalytic behavior over platinum. The kinetics of the methane oxida- 
tion process are being investigated and preliminary studies indicate 
that the rate determining step is probably the initial adsorption of 
methane on the surface. The formation of CH3 radical species as 
possible intermediates has so far not been observed indicating that 
subsequent reaction may be very fast. Experiments employing gas 
switching from O2 to CH, rich mixtures suggest that the overall ki- 
netics may be relatively slow, since several minutes are required 
before a steady open circuit potential is obtained. Results are briefly 
discussed. 


28611 (CONF-881010—Absts., pp. 183-187) Novel cathode 
materials for SOFC. Mackor, A. (TNO Div. of Technology for 
Society, Apeldoorn (Netherlands)); Spee, C.I.M.A.; van der Zouwen- 
Assink, E.A.; de Waal, KwJ.A.; Vischjager, DJ.; Scharm, J.; 
Schoonman, J. Courtesy Associates, Inc., Washington, DC (USA). 
Oct 1988. From 11. fuel cell seminar: development and application 
of fuel cells for the 90's; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Two types of candidate materials have been investigated. (1) 
Solid solutions based on LaMnO3 and LaCoQO3. In a series of solid 
solutions LaCo; _,Mn,O3, the conductivities at the proposed operat- 
ing temperatures of an SOFC, 850°-1000°C, have been found to 
be largest for compositions with small x values, x ~ 0.2. These con- 
ductivities are one order of magnitude larger than that of LaMnO3. 
It is the authors aim to establish for compounds 1, 
La;_xMxCo;_yMnyO3, which substitution (M = Ca or Sr) yields the 
highest conductivity under SOFC conditions and at which mole frac- 
tions x and y. lonic radius is one of the factors involved, Sr**+ having 
about the same size as La®*, while Ca?* is a smaller ion. Also, the 
method of preparation is a point of investigation. (2) Barium- or 
strontium-doped lanthanum cuprates La2_,(Ba,Sr)x CuO, (2) and 
YBa2Cu307_, (3). These materials have recently received consid- 
erable interest as high-temperature ceramic superconductors. They 
also exhibit a high specific conductivity at 1000°C, e.g. 250 S. 
cm~' for La; gSro.2CuO,4 2a. Both types of materials (1 and 2 or 3) 
reveal mixed ionic-electronic conductivities in the temperature region 
of interest (800°-1000°C). In this paper they report on the synthesis 
and characterization of the electrical properties of these materials. 


28612 (CONF-881010—Absts., pp. 188-192) Argonne MCFC 
cathode development. Smith, J.L. (Argonne National Lab., IL 
(USA)); Kucera, G.H.; Brown, A.P. Courtesy Associates, Inc., Wash- 
ington, DC (USA). Oct 1988. DOE Contract W-31-109-ENG-38. 
From 11. fuel cell seminar: development and application of fuel 
cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 
fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Work is underway at ANL to develop an alternative cathode to 
the NiO structure currently used in molten carbonate fuel cells. 
Cathode development consists of efforts in three areas. The first is 
to experimentally find stable, conductive ceramics that meet known 
materials requirements; the second is to develop methods for fabri- 
cating the complex cathode microstructure needed for cell use; the 
last is to evaluate alternative cathode performance. The first effort 
led to the development of several materials (copper-, cobalt-, and 
manganese-doped LiFeO2 and magnesium-doped Li2MnQOs3) that all 
have resistivities meeting the level projected through use of the 
cathode model developed by Physical Sciences, Inc. (PSI). There- 
fore, recent work has focused on anode and cathode structure 
development and analyses, and on in-cell verification of the new 
fabrication techniques. With the successful demonstration of the 
fabrication techniques with NiO cathodes, current emphasis is being 
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placed on testing of the alternative cathode materials. This paper 
describes both the fabrication techniques and cell testing with fiber 
NiO cathodes and Mn-doped Li FeOo. 


28613 (CONF-881010—Absts., pp. 193-197) Optimization of 
molten carbonate fuel cell electrolyte. Pigeaud, A. (Energy Re- 
search Corp., Danbury, CT (USA)); Yuh, C.Y.; Maru, H. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cel! seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

A high-lithium/potassium carbonate eutectic [(Lip.62/Ko.38)2COs3], 
has been used as the standard electrolyte for the molten carbonate 
fuel cell (MCFC). However, it is realized that some of the properties 
of this presently used electrolyte mixture are not as desirable as 
others, especially for long-term endurance. Even the conductivity, 
which appears to be a major contributor for high performance, is not 
as high for the LizCO3/KzCO3 blends as for alternative LizCO3/ 
Na2COg blends. A summary of out-of-cell data providing a compari- 
son between the 5 recently studied candidate electrolytes is shown. 
The five electrolytes are: 62Li/38K; 72Li/28K; 60Li/40Na; 62LV/38K 
+ 0.5 Mg; and 62Li/38K + 5Ba. Both fundamental properties and 
some potential, in-cell performance characteristics for these compo- 
sitions, including standard LizCO3-K2CO3 melt plus alkalizing 
additives, are presented. It is evident that in almost all respects, ex- 
cept for a slightly higher melting point and imperceptible differences 
in corrosion properties, the sodium-type binary has many advan- 
tages over potassium-type blends. Studies on electrolyte migration, 
wettability and effects on +-LiAlO2 stability are in progress. Initial 
cell tests have shown that the Li/Na melt is equal or better in perfor- 
mance than any of the Li/K blends. Long-term endurance tests in 
bench-scale cells are in progress. 


28614 (CONF-881010—Absts., pp. 198-201) Oxygen reduction 
of pyrolyzed metal complexes: effect of the central metal ion. 
Huang, J.C. (General Motors Research Labs., Warren, MI (USA)). 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90's; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

Metal macrocyclic complexes have been investigated extensively 
as air cathode catalysts in fuel cells and metal-air batteries. Previ- 
ous work showed the high activity of pyrolyzed monomeric cobalt 
complexes. However, oxygen reduction on these pyrolyzed 
monomeric cobait complexes was found to proceed through a two- 
electron pathway, with perhydroxyl ion as the major product in 
alkaline solution. Apparently the pyrolyzed monomeric cobalt com- 
plexes are not able to carry the desired four-electron pathway, O2 + 
2 H20 + 4e- — 4 OH. Three iron porphyrins have shown some 
activity to perform the preferred four-electron process when ad- 
sorbed on pyrolytic graphite electrodes. The definitive role of the 
central metal ion will be very important for the selection of a metal 
complex as an air electrode catalyst in a fuel cell. The present work 
was undertaken to evaluate the catalytic activity of pyrolyzed Fe 
monomeric complexes for oxygen reduction, and to compare the 
activity with those of the Co and Ni analogues. 


28615 (CONF-881010-Absts., pp. 118-121) Electrochemical 
hydrogen concentrator for phosphoric acid fuel cells. Kackley, 
N. (Giner, Inc., Waltham, MA (USA)); Giner, J. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; 23-26 Oct 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18; 3. 

The phosphoric acid fuel cell (PAFC) requires H2 feed gas at the 
anode which is low in contaminants such as CO and H2S. These 
contaminants will poison the typical of PAFC anode for hydrogen 
oxidation. Therefore, in order to utilize a logistic fuel such as diesel 
gas in the PAFC, extensive gas cleanup is necessary. Simplification 
of the fuel processing system through the development of an 
electrochemical hydrogen separator (EHS) was investigated. An es- 
sential component of this device is an anode catalyst which can 
efficiently oxidize hydrogen in the presence of high levels of CO and 


H2S. Efficient operation was highlighted by low operating voltages 
on hydrogen and on simulated reformed diesel fuel gas (SRDFG). 
Low polarization, the voltage difference between operation on pure 
hydrogen and on SRDFG, typified an anode catalyst which resisted 
poisoning by CO and H2S and was tolerant to dilution of the hydro- 
gen by No and COz. Six anode catalysts were tested. The paper 
describes catalyst performance, and characterization. A proprietary 
formulation, G86-14-3 was identified as the best anode catalyst. 


28616 (CONF-881010—Absts., pp. 202-205) Development of 
second generation high performance electrocatalysts for phos- 
phoric acid fuel cells (PAFC). Tsurumi, K.; Kawaguchi, S.; 
Nakamura, T.; Stonehart, P.; Watanabe, M. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The authors have developed criteria to describe improved higher 
performance electrocatalyst structures. Carbon support materials 
were evaluated, and several candidates are now available that sat- 
isfy the requirements of: (i) ease of catalyzation by the noble 
metals, (ii) stability against corrosion, and (iii) ease of fabrication 
into high performance electrode structures with PTFE under the 
conditions dictated by the fuel cell electrode preparation techniques 
used by Japanese PAFC manufacturers. TEM views of highly dis- 
persed platinum and platinum based alloy catalysts produced by the 
T.K.K. will be shown. T.K.K. is presently offering electrocatalysts 
with different types of carbon support. These cathode electrocata- 
lysts have been fabricated into electrodes by both T.K.K. and PAFC 
manufacturers according to their various process technologies. For 
oxygen reduction, these advanced alloy electrocatalysts show 
higher activity than platinum alone and at this time, show promising 
stability against loss of performance over a long time period. Long 
time performance of T.K.K.’s alloy electrocatalysts are presently be- 
ing evaluated in PAFC test stands by both independent laboratories 
and PAFC manufacturers. More active stable cathode electrocata- 
lysts are under development to achieve further performance gains 
desired by the fuel cell manufacturers. 


28617 (CONF-881010—Absts., pp. 206-209) Recent advances 
in PEM fuel cell research at Los Alamos National Laboratory. 
Gottesfeld, S. (Los Alamos National Lab., NM (USA)); Raistrick, |.D.; 
Srinivasan, S.; Springer, T.E.; Ticianelli, E.; Derouin, C.R.; Beery, 
J.G.; Pafford, J.; Sherman, R.J. Courtesy Associates, Inc., Washing- 
ton, DC (USA). Oct 1988. From 11. fuel cell seminar: development 
and application of fuel cells for the 90’s; Long Beach, CA, US; Oc- 
tober 23, 1988. In 1988 fuel cell seminar. Program and abstracts. 
Order Number DE89004951/JAW. Available from NTIS, PC A 18. 
The authors describe in this contribution recent activities in the 
development, evaluation, and characterization of proton exchange 
membrane (PEM) fuel cells performed at the Electronics Research 
Group at Los Alamos National Laboratory. Because this research 
program has been primarily devoted to potential transportation ap- 
plications of PEM fuel cells, the central goals of their work have 
been the following: (1) substantial lowering of the platinum loading 
in the gas diffusion electrodes, while maximizing the power and en- 
ergy densities, (2) definition of optimized operating conditions, 
particularly the temperature, gas pressures, and cell humidification, 
and (3) satisfactory cathode performance on air and satisfactory an- 
ode performance on methanol reformate. To achieve these goals, 
the approach developed in their group has been to employ commer- 
cial (Prototech) gas diffusion electrodes with PC catalyst layers of 
over-all low Pt loadings (typically 0.4 mg/cm?), impregnate the cata- 
lyst layer with Nafion, employing alcoholic Nafion solutions, and 
hot-press the impregnated electrodes onto the ionomeric membrane 
to produce the membrane/electrode assembly (MEA). They have 
performed a range of experiments in which electrodes and single 
cells have been evaluated and characterized. Recent results of 
some of these different types of measurements are described. 


28618 (CONF-881010—Absts., pp. 210-212) Westinghouse 
air-cooled phosphoric acid fuel cell advancements. Summers, 
W.A. (Westinghouse Electric Corp., Pittsburgh, PA (USA)); Feret, 
J.M.; Wright, M.K. Courtesy Associates, Inc., Washington, DC 
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(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 
Phosphoric Acid Fuel Cell (PAFC) development at Westinghouse 
Electric Corporation has been underway for over a decade. From 
the very beginning, the emphasis has been on reliability and main- 
tainability. This resulted in the choice of an air-cooled fuel cell 
design and a modular, easily-maintained power plant approach. The 
program goal is to commercialize the technology in industrial and 
utility power plants during the 1990's. Initial plants are expected to 
be rated at 3 to 12 MW and will operate on natural gas. They will be 
adaptable to either all electric or cogeneration applications. This pre- 
sentation discusses several design improvements and technology 
advancements leading to significant improvements in plant perfor- 
mance, transient response, and operability. In particular, design 
changes have been made which permit a plant heat rate of less 
than 7600 Btu (higher heating value) and ramp rates of 1 MW/sec. 


28619 (CONF-881010—Absts., pp. 213-216) Electric utility 
phosphoric acid fuel cell technology development. Johnson, 
W.H. (international Fuel Cells Corp., South Windsor, CT (USA)); 
Schiller, T.G. Courtesy Associates, Inc., Washington, DC (USA). 
Oct 1988. DOE Contract AC21-83FE60338;AC21-85MC25118. 
From 11. fuel cell seminar: development and application of fuel 
cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 
fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

International Fuel Cells Corporation (IFC) is conducting a number 
of technology programs for electric utility phosphoric acid fuel cell 
power plant development. Specific areas to be addressed in this 
presentation include: cell stack technology, reformer technology, in- 
verter technology and power pliant system studies. A 10 sq. ft., 462 
cell stack was assembled and tested to 2000 hours. This test veri- 
fied the functional capability of the full height, full area stack. An 18 
ft. tall reformer tube was designed, fabricated and tested at IFC. 
The test demonstrated both an increase in the throughput per tube 
and an accompanying 8% increase in efficiency as compared to the 
previous EPRI study 8 ft. design. As part of the same program, 
commercial reformer burner designs were tested. The stability and 
combustion characteristics of one burner design was confirmed in a 
pressurized operating environment of a large scale reformer. A 9.6 
MW, four pole, inverter development unit using the latest gate 
turnoff (GTO) technology was designed and fabricated, and testing 
was initiated. To date the bridge has been tested successfully at no 
load conditions to the maximum rating of 3250 volts and load tests 
have just been initiated. A System Testability and Maintenance Pro- 
gram analysis will be the basis for a diagnostic tool to expedite 
utility operator troubleshooting and fault diagnosis in a phosphoric 
acid fuel cell power plant. Results of the analysis for the operating 
mode indicate that the testability and fault isolation goals estab- 
lished by IFC can be achieved. 


28620 (CONF-881010—Absts., pp. 218-221) On-site fuel cell 
technology and system progress. Scheffler, G.W. (international 
fuel Cells Corp., South Windsor, CT (USA)); Kemp, F.S. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

The purpose of this On-Site Fuel Cell Technology Development 
Program is to develop the technology base for a 200-kW power 
plant that will meet requirements for on-site electric power genera- 
tion. The first phase of the program was devoted to subscale 
component development consistent with the program goals. This 
was followed by a scale up effort consisting of: (1) a series of full 
area short stack tests, (2) a 200-kW fuel processing demonstration, 
(3) a 200-kW water treatment/thermal management system test and 
(4) a series of ancillary component screening tests. Finally a 200- 
kW breadboard Verification Test Article (VTA) was assembled for 
evaluation. Present activities are focused on evaluating this 200-kW 
VTA. The VTA is a de system test rig which includes: (1) a Fuel 
Processing System to convert natural gas fuel into a hydrogen-rich 


fuel gas mixture, (2) a fuel cell stack to produce de power from hy- 
drogen and oxygen (in air), (3) a thermal management system to 
reject waste heat and recover water for the fuel processor, and (4) 
a water treatment system to clean the recovered water. Pertor- 
mance is summarized for each of these four systems. 


28621 (CONF-881010—Absts., pp. 222-225) Demonstration 
test of a 200kW PAFC power plant. Funahashi, N. (Tokyo Electric 
Power Co. (Japan)); Okamoto, T.; Saito, R.; Tajima, O. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90’s; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Two electric utilities in Japan have been cooperating in the devel- 
opment of an air-cooled phosphoric acid fuel cell power system for 
cogeneration. The paper describes the power system briefly and 
discusses the performance characteristics. The fuel used is town 
gas made from natural gas. Future plans call for improvements in 
electrical efficiency, reliability, and simplification in design for overall 
compactness and economy. 


28622 (CONF-881010—Absts., pp. 226-229) Construction and 
operation of 1 MW dispersed type PAFC plant (Moonlight 
Project). Itoh, N. (New Energy Development Organization, Tokyo 
(Japan)); Kimura, T.; Ogawa, M.; Kaneko, H.; Kawamura, H. Cour- 
tesy Associates, Inc., Washington, DC (USA). Oct 1988. From 11. 
fuel cell seminar: development and application of fuel cells for the 
90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

Power generation tests are described on the 1000 kW phosphoric 
acid fuel cell power plant operated on natural gas as fuel. Loads 
were applied at 25% at first, then increased to 50% and 75%. Full 
loads were achieved in September, 1987 and will be continued to 
October, when the piant will be dismantled for inspection. This pa- 
per outlines test results obtained so far. Major problems which have 
arose and the corrective measures taken are also discussed. 


28623 (CONF-881010—Absts., pp. 230-233) Construction of 
11 MW PAFC power plant at TEPCO Goi thermal power station. 
lino, T. (Tokyo Electric Power Co. (Japan)); Caraceni, J.S.; Shiba, 
Y.; Kato, N. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Following the successful operation of the TEPCO 4.5 MW PAFC 
demonstration power plant in 1984-1985, TEPCO is going to con- 
struct an 11 MW PAFC demonstration power pliant at the same site 
- the TEPCO Goi thermal power station. The objective of the project 
is to verify the superior characteristics of the PAFC power plant as 
a commercial power generation alternative for the electric utilities. 
The specific goals of the demonstration are to verify: the perfor- 
mance and reliability of the power plant as a commercially operable 
power generation plant; the operation of the power plant as a co- 
generation plant; the performance and reliability of the plant's newly 
developed major components - cell stacks, reformer and power con- 
ditioner; and the reliable operation of the fuliy automatic power plant 
control system. This paper describes historical aspects, general ar- 
rangement, power plant performance specifications, verification 
tests of major components, and module fabrication. 


28624 (CONF-881010—Absts., pp. 234-237) Conceptual 
design of a 100-MW PAFC power plant for urban utility applica- 
tions. Rastler, D.M. (Electric Power Research Institute, Palo Alto, 
CA (USA)); Handley, L.M.; Yale, N. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

This study was undertaken to define the performance, capital 
cost, and configuration of a conceptual 100-MW phosphoric acid 
fuel cell power plant. The design basis for the baseline system in- 
cluded: four 25-MW modules, baseload operation on natural gas 
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fuel, once-through cooling, automatic statup and shutdown, and a 
30-50% turndown capability. Plant characteristics and cost estima- 
tions are summarized in this paper. 


28625 (CONF-881010—Absts., pp. 238-241) Design and opti- 
mization of phosphoric acid and molten carbonate fuel cell 
systems. Mugerwa, M.N. (Kinetics Technology International B.V., 
Zoetermeer (Netherlands)); Blomen, L.J.M.J.; Staller, K.G. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

This paper reviews some of the results and conclusions of a very 
systematic and extensive fuel cell system optimization study carried 
out by KTI and supported by the Dutch Ministry of Environment. 
Many differing system configurations were devised and the effect of 
a wide variety of technical considerations evaluated. These in- 
cluded: studies of changes in process conditions, e.g. process 
pressures, reforming temperatures etc.; the application of certain 
process options, e.g. use of air enriched in oxygen, use of carbon 
dioxide removal methods etc.; the effect of various mechanical pa- 
rameters, such as reformer geometry on system performance; and 
an assessment of fuel cell system performance on several fuels in- 
cluding natural gas, LPG and naphtha. All flowsheets were subject 
to Pinch Technology analysis which enabled the generation of opti- 
mized heat exchanger networks from both energy and capital 
viewpoints. Representative flowsheets were then subject to exten- 
sive economic analyses in order to accurately assess installed cost 
estimates for fuel cell systems at the onset of commercialization 
and at various stages of maturity of the technology. Levelized costs 
of electricity were calculated for these fuel cell systems and com- 
pared to costs of electricity from a wide range of conventional 
power generation technologies. In addition the effect of cogenera- 
tion on the economics of power production was taken into account. 


28626 (CONF-881010—Absts., pp. 242-247) Coal fueled 
molten carbonate fuel cell power system studies. Bloomfield, 
D.P. (Analytic Power Corp., Boston, MA (USA)); Baker, B.S. Cour- 
tesy Associates, Inc., Washington, DC (USA). Oct 1988. From 11. 
fuel cell seminar: development and application of fuel cells for the 
90's; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

This paper discusses results from a systems analysis of a coal 
gas molten carbonate fuel cell power plant. The plant consists of a 
coal gasification plant with hot gas cleanup, an oxygen plant, the 
MCFC section, and a Rankine bottoming cycle. Waste heat gener- 
ated anywhere in the power plant can be used anywhere in the 
plant. Bituminous coal (Illinois No. 6) was selected as fuel. Four 
gasifiers were considered: moving bed of BGC Slagging process; 
fluidized bed of the KRW process, oxygen blown; fluidized bed of 
the KRW process, air blown; and entrained bed of the Texaco pro- 
cess. In addition to discussing air- and oxygen-blown gasifiers, 
other parameters include: oxygen to carbon ratio; design cell volt- 
age; and internal versus non-internal reforming MCFCs. 


28627 (CONF-881010—Absts., pp. 248-253) Electric and co- 
generation applications for solid oxide fuel cell systems. 
Parker, W.G. (Westinghouse Electric Corp., Pittsburgh, PA (USA)); 
Knable, S.M.; Zeh, C.M. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90’s; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

In order to ensure that SOFC technology development programs 
will ultimately result in a product that can satisfy various market 
sectors in the 1990’s and beyond, assessments of SOFC systems 
for cogeneration and all-electric applications is being performed. 
These assessments are being used to establish design require- 
ments and development goals for SOFC technology that will 
enhance the potential for commercialization. This paper presents a 
summary of these ongoing assessments, and it identifies candidate 
all-electric and cogeneration applications for natural gas and coal 
derived fuel gas SOFC systems. Conceptual designs of SOFC sys- 
tems for these applications are discussed including performance 


predictions. The preferred all-electric applications are: central coal 
station of 250-500 MW(e); repowering of existing natural gas, oil, 
and coal plants of 150-300 MW(e); and dispersed SOFC plants of 
5-50 MW(e) using natural gas and oil. A 200 kW(e) SOFC cogener- 
ation system for an office building application was selected as 
reference design based on market assessment results. An overview 
of the system and the market assessment is presented. 


28628 (CONF-881010—Absts., pp. 255-258) European activi- 
ties on fuel cells for space applications. Baron, F. (European 
Space Agency, Noordwijk (Netherlands)). Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The European space plane Hermes will be powered primarily by 
two Fuel Cell Power Plants. Basically, four different system configu- 
rations among possible alkaline systems are under evaluation: 
Mobile KOH System 1 (product water removed by the KOH loop); 
Mobile KOH System 2 (product water removed by the Hz gas loop); 
Immobile KOH System; and Immobile Eloflux with Integrated Evap- 
orator and Cooling Plate. For mid-term applications such as the 
future European manned Space Station Columbus-Autonomous Op- 
erational Capability, the Regenerative Fuel Cell System (RFCS) 
represents an attractive solution for the energy storage. The most 
promising combination systems are as follows (in decreasing order): 
Immobile RFC system; lon Exchange Membrane (IEM) electrolyzer 
with immobile fuel cells; Semi-immobile RFC system; and IEM RFC 
system. It is clear that fuel cells will play a major role in future Euro- 
pean spacecraft and consequently ESTEC (The Netherlands) is 
constructing a fuel cell test facility (FCTF) in order to support both 
industry and projects in evaluating the technology. Flowsheets and 
conceptual designs are presented for the fuel cells and test facility. 


28629 (CONF-881010—Absts., pp. 259-262) Advanced, alka- 
line H2/O>2 fuel cell assembly as a compact module of a 50 kW 
power source. Straber, K. (Siemens Research Labs., Erlangen 
(West Germany)); Blum, L.; Stuehler, W. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

As a result of several tests of alkaline 3.5 kW- and 7 kW- Ho/ 
O2-FC-Units in different power supplies, for example a 20 kW- 
emergency power device, a 17.5 kW-power source for a test vehicle 
and a 2 x 50 kW-power source for an air-independent propulsion 
system, an advanced FC-assembly was constructed and tested. Im- 
provements on the unit design had been made by the usage of a 
long test experience (ca. 15.000 operating hours of units, accumu- 
lated) to increase reliability of the unit, to improve reproducibility of 
data and to optimize the system technology. The Fuel Cell is an 
alkaline H2/O2-Fuel Cell with mobile electrolyte and Platinum-metal- 
free gas diffusion electrodes. The anode consists of Raney nickel, 
doped with Titanium, the cathode of doped silver. The loading den- 
sity is 110 mg/cm? at the anode and 60 mg/cm? at the cathode. 
Active area of the cell is 340 cm?. The Fuel Cell is operating at 
80°C, about 2 bar a reactant pressure absolutely and with 6 N KOH 
as the electrolyte. Cell voltage at rated conditions and a current den- 
sity of 400 mA/cm? is nearly 0.8 V. Performance results are given. 


28630 (CONF-881010—Absts., pp. 263-266) Scale-up of a 
proton exchange membrane fuel cell. Lawrence, R.J. (Treadwell 
Corp., Thomaston, CT (USA)); Hoadley, J.K. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The Treadwell Corporation, a small business whose primary mar- 
ket is the sale of electrolytic oxygen generators to the US Navy 
embarked upon a proton exchange membrane (PEM) fuel cell de- 
velopment program in 1986. The FuelCell specifications called for a 
design capable of producing power in the ten to thirty kW range. 
Since total volumetric energy density of the FuelCell system was 





ERA Vol. 14, No. 14 129 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 





critical, pure hydrogen and oxygen gasses and a large active elec- 
trode area of one-third of a square foot were used. The design was 
validated, a two cell stack was fabricated and incorporated with the 
prototype system. Typical performance data are shown. The two 
cell prototype stack was used for a test program to determine the 
pulse power capabilities of the FuelCell. The FuelCell was pulsed 
using power MOSFET's to provide a nearly instantaneous load. The 
pulse length was varied from 100 microseconds to 100 milliseconds 
and the duty cycle was varied from 1% to 50%. The prototype Fuel- 
Cell ran in the pulse mode configuration for hours without any 
apparent loss in performance in either the pulse or continuous oper- 
ating mode. 


28631 (CONF-881010—Absts., pp. 267-270) Activities of the 
Institute CNR-TAE in MCFC. Giordano, N. (Institute CNR-TAE, 
Messina (Italy)); Freni, S.; Parmaliana, A.; Carbonaro, P.; Frusteri, 
F. Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. 
From 11. fuel cell seminar: development and application of fuel 
cells for the 90's; Long Beach, CA, US; October 23, 1988. In 1988 
fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

An overview of the activities of the Institute CNR-TAE in MCFC is 
presented. Results in monocells (94 cm?) at different T (873, 893 
and 923 K) show the sequence of endurance (as 90% of the origi- 
nal rated power) to be 6400, 4400 and 2200 h respectively; gains in 
life-time suggest the convenience of lower T, although at the ex- 
pense of a reduced power (-14% from 923 to 873 K). Extensive 
post-mortem analysis has identified prevailing life limiting factors. 
Performance and endurance of internal reforming catalysts are also 
presented together with models describing current-temperature dis- 
tribution under isothermal and adiabatic conditions with and without 
internal reforming. 


28632 (CONF-881010—Absts., pp. 271-272) Large surface 
ship fuel cell propulsion. Kumm, W.H. (Arctic Energies Ltd., Sev- 
erna Park, MD (USA)). Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

This paper describes the system analyses and tradeoff considera- 
tions governing the process selection for fuel cells to power large 
ships. The analytical procedure was carried out in a 1987 system 
evaluation study for the US Naval Sea Systems Command for an 
electric drive, fuel cell powered future surface combatant. Similar 
procedures have also been used more recently in evaluating the 
propulsion power plant needs of smaller non-combatant surface 
ships as well as for scientific submarines. Considerations included: 
technical, economic, manning, servicing, quieting and fuel compati- 
bility issues. Each is discussed in the paper. Fuel cell propulsion 
can double the endurance of ships, compared to conventional heat 
engines. 


28633 


(CONF-881010—Absts., pp. 273-276) Chemical flow 
sheeting of AFC power plants. Lindstroem, O. (Royal Institute of 


Technology, Stockholm (Sweden)). Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

There has been a common belief that the alkaline fuel cell would 
not be suitable for utility application because of the carbon dioxide 
syndrome. There are many processes for carbon dioxide removal 
available for AFC plants. In fact such CPI work-horses, like the Se- 
lexol process, are also found in the presently favored PAFC, MCFC 
and SOFC schemes. Various flow sheets for AFC plants have been 
deveioped in Sweden since the early sixties. Three flowsheets are 
presented for alkaline fuel cell power plants: a 200 kW prototype for 
submarine application using ammonia as fuel; a 600 MW plant for 
coal; and the same size for natural gas. These exercizes in chemi- 
cal flow sheeting of AFC plants indicate that the AFC option is 
worth attention, for utility application as an alternative to combined 
cycle plants. It is time for the fuel cell community to realize that the 
carbon dioxide argument against AFC for utility use is not valid. Util- 
ities may experience the electrochemical shift thanks to the AFC. 


The AFC and the MCFC for natural gas with internal reforming are 
the only fuel cell options that may challenge the combined cycle 
solely on their own merits. 


28634 (CONF-881010—Absts., pp. 277-280) Present status of 
molten carbonate fuel cell technology at Fuji Electric. Nakan- 
ishi, T. (Fuji Electric Corporate Research and Development, Ltd., 
Yokosuka City (Japan)); Koseki, K.; Nishihara, H.; Shundoh, Y. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel cells for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

This paper describes the authors investigations of the longevity of 
cells with electrolyte plates produced with a paper making method 
Fuji has devised. The new method is very promising because of the 
variety of matrices that can be made with it. The results of their in- 
vestigations are summarized in the following. (1) More than 7000h 
of relativity stable and continuous operation was obtained, with only 
a slight decrease in performance and increase in internal resistance 
observed over time. Electrolyte loss was the main cause of the in- 
crease in internal resistance. (2) An electrolyte plate with a matrix 
porosity of more than 65% can withstand repeated thermal cycled 
changes. The development of a matrix that is better able to with- 
stand such repeated changes should be given priority in molten 
carbon fuel cell research. 


28635 (CONF-881010—Absts., pp. 281-284) Novel moderate 
temperature fuel cell. Giner, J. (GINER, Inc., Waltham, MA 
(USA)); Kosek, J.A. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90's; Long Beach, CA, US; October 23, 
1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

The authors objective has been to construct and operate a fuel 
cell using as the electrolyte an aqueous carbonate solution. They 
have found that when COz is added to the cathode of a fuel cell, 
the cell provides substantially enhanced results. The advantages of 
an aqueous carbonate fuel cell are: (1) it is capable of rejecting 
COz and, therefore, can maintain an invariant electrolyte in contrast 
to an alkaline fuel cell; (2) its oxygen electrode may operate with 
less polarization than in acid electrolyte, because it operates in a 
somewhat alkaline environment: (3) as is the case with alkaline fuel 
cells, it will allow the use of electrocatalysts other than platinum; (4) 
the lower temperature used in comparison to a molten carbonate 
fuel cell and the milder electrolyte in comparison with a phosphoric 
acid electrolyte fuel cell makes possible the consideration of inex- 
pensive materials of construction such as steel, carbon, and the 
like; and (5) because of the broader selection of electrocatalysts as 
well as the intrinsic effect of the electrolyte, higher tolerance to CO 
and even the efficient use of unreformed carbonaceous fuels, such 
as methanol, etc., is possible. Performance is compared with a 
state-of-the-art phosphoric acid fuel cell. 


28636 (CONF-881010—Absts., pp. 289) Overview of DOE- 
funded trace contaminants R and D program related to molten 
carbonate fuel cells. Williams, M.C. (Morgantown Energy Technol- 
ogy Center, WV (USA)); Jain, S.C. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fue! cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The US Department of Energy (DOE) has sponsored various pro- 
jects to determine the tolerable limits of contaminants in the fuel and 
oxidant streams of molten carbonate fuel cells (MCFC) that are op- 
erating on coal-derived fuel gases. Contaminants in these streams 
and the costs associated in controliing them are an important factor 
to be addressed when developing coal gasification MCFC power 
plants. Contaminants in coal-derived fuels affect MCFC performance 
and longevity. Both the MCFC anode and cathode can be effected 
if the contaminant-containing anode exhaust is transferred to the 
cathode for carbon dioxide transfer. Theoretical and experimental 
evaluations of possible deleterious effects of several contaminant 
have been performed by various organizations under DOE pro- 
grams. The stability of different gasifier fuel compositions in terms 
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of their soot deposition and MCFC tolerance to particle ingestion 
has been determined. Studies were performed using both out-of-cell 
and in-cell testing to determine how a coal-derived gas composition 
can be affected by small amounts of unsaturated and aromatic hy- 
drocarbons with respect to soot formation. Tolerance limits have 
been established for hydrogen sulfide, arsenic, ammonia, lead, mer- 
cury, zinc, and halides (hydrogen chloride and hydrogen fluoride). 
The contaminant allowable limits provide useful guidelines for the 
development of advanced coal gasification MCFC power plants. 


28637 (CONF-881010—Absts., pp. 291-295) Effect of alkali- 
earth carbonate addition in electrolyte on NiO cathode 
dissolution. Ohzu, H. (Toshiba Corp., Kanagawa-ken (Japan)); 
Ogawa, T.; Akasaka, Y.; Yamamoto, M.; Murata, K. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90’s; 
Long Beach, CA, US; October 23, 1988. In 1988 fue/ cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

NiO cathode dissolution is one of the critical life limiting factors 
for MCFC. Therefore, suppressing the NiO cathode dissolution is 
important in order to achieve a long-life MCFC. In a cell format, an 
attempt toward suppressing the NiO cathode dissolution by control- 
ling the Li,CO3 content was carried out by IGT. This attempt was 
important from the standpoint of alternate electrolyte development. 
Addition of the alkali-earth carbonate to the eutectic composition of 
Li/K carbonate will reduce NiO solubility and, therefore, it will be ex- 
pected to be effective in suppressing the NiO dissolution. In this 
study CaCO3 and MgCO3 were selected and the effects on sup- 
pressing the NiO dissolution were examined in a cell format. The 
dissolved Ni amount was measured. The precipitated Ni compound 
configuration in the electrolyte tiles was investigated by SEM,EDX 
and X-ray diffraction and the NiO precipitation behavior was exam- 
ined. Results are discussed. 


28638 (CONF-881010-—Absts., pp. 300-303) 1 KW MCFC 
stack performance. Watanabe, T. (Central Research Institute of 
Electric Power Industry, Yokosuka-shi (Japan)); Mugikura, Y.; |zaki, 


Y.; Horiuchi, N.; Matsuyama, T.; Kasai, E.; Sato, S. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 


Program and abstracts. 
able from NTIS, PC A 18. 

The stack was composed of 10 cells with an active area of 920 
square cm. Ni-10%Cr and NiO were used for the anode and cath- 
ode. The stack was operated for over 1700 hours with increasing 
fuel utilization. A simulated reformed natural gas was used as fuel; 
oxidant was 70% air and 30% carbon dioxide. Performance was 
satisfactory to 50% fuel utilization; however, continuous operation at 
75% fuel utilization resulted in voltage levels of -0.7V. This cell 
performance degradation was investigated and was traced to inade- 
quate cell components and start-up procedures. 


28639 (CONF-881010—Absts., pp. 304-307) Material studies 
on molten carbonate fuel cell. Miyazaki, Y. (Government Indus- 
trial Research Institute, Osaka (Japan)); Yanagida, M.; Tanimoto, K.; 
Tanase, S.; Kodama, T.; Itoh, H.; Nagai, C.; Morimoto, K. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

The authors are surveying cell materials by means of the immer- 
sion method into molten carbonate. Fe-based or Ni-based alloys 
and electronic conductive ceramics for electrodes and bipolar plates 
and non or ionic conductive ceramics for electrolyte matrix were in- 
vestigated. Over a hundred kinds of materials have been surveyed 
so far. Results are shown for corrosion tests on Fe-based alloys; 
phase diagrams for the ternary systems, BaCO3-LigCO3-Na2CO3 
and CaCO 3-LigCO3-K2CO3 cell performance tests on various an- 
odes. Summary data are also given alternative materials to LiAlIO2 
for electrolyte matrix. 


28640 (CONF-881010—Absts., pp. 309-312) Niches for com- 
mercial utilization of fuel cells in Argentina. Marschoff, C.M. 


Order Number DE89004951/JAW. Avail- 


(Universidad de Buenos Aires (Argentina)); Yanes, L. Courtesy As- 
sociates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

A study was recently done on the feasibility of fuel cell power 
plants for isolated and rural locations in Argentina. This paper sum- 
marizes the economic analysis undertaken as part of the study. 
Assumptions were: fuel cells with state-of-the-art performance fu- 
eled by diesel oil or gas oil and operating costs estimated from the 
40 kW field test program. One location selected was served by a 
130 kW hydroelectric turbine and three 110 kW diesel generators. 
The cost of electricity was compared for a fuel cell power plant with 
a diesel generator back-up with all-diesel power generation. Total 
energy delivered in this case was 320,000 kWh/y. The second loca- 
tion selected was served by a 35 kW diesel group with two back-up 
generators. Breakeven costs for fuel cell generators were compared 
for this case also; total energy delivered was 46,000 kWh/y. It was 
concluded that a 600 MW market for systems in the 20-200 kW 
range exists for fuel cells in Argentina. 


28641 (CONF-881010—Absts., pp. 313-316) Chemically re- 
generative redox fuel cell. Larsson, R. (Univ. of Lund (Sweden)); 
Folkesson, B. Courtesy Associates, Inc., Washington, DC (USA). 
Oct 1988. From 11. fuel cell seminar: development and application 
of fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

The authors have made some studies on the requirements for 
such a cell. Some results and considerations are presented. (1) The 
membrane should be made as cheap (inexpensive) as possible. (2) 
In order to compensate for detrimental diffusion of the redox 
systems from their respective compartments, that might be a conse- 
quence of such a choice of membranes, the redox systems should 
be made up of the same element. Otherwise an unwanted chemical 
reactions might take place. As such a system one could imagine 
vanadium(V)/vanadium(IV) [E = +1.0 V] in the cathode compartment 
and vanadium (iV)/vanadium(IIl)[E = +0.36 V] in the anode compart- 
ment. (3) Another approach to avoid mixing of the redox systems is 
to choose the systems in such a way that the cathode compartment 
contains a positively charged redox couple and the anode one con- 
tains a negatively charge redox couple. In this way the ionic 
conductance in the cell is upheld solely by the proton migration. (4) 
Another feature that might make the redox cells a serious alterna- 
tive is that one can use fuels that are not equally well used in a 
conventional fuel cell. Methanol could, e.g., be used for the V(IV)/ 
V(IIl) couple. Preliminary tests of these concepts were done and re- 
sults are summarized. 


28642 (CONF-881010—Absts., pp. 317-318) Dioxygen reduc 
tion on transition metal chelates as electrocatalysts in alkaline 
and acid media. Barendrecht, E. (Eindhoven Univ. of Technology 
(Netherlands)). Courtesy Associates, Inc., Washington, DC (USA). 
Oct 1988. From 11. fuel cell seminar: development and application 
of fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

In all types of fuel cells dioxygen reduction at the cathode piays a 
crucial role; usually, it is the electrode reaction most hindered by 
catalytic restraints. Though platinum is used throughout for both the 
alkaline (AFC) and the phosphoric acid fuel cell (PAFC), there is a 
need for better electrocatalytic systems, i.e. combinations of electro- 
catalytic electrode material and the appropriate electrolyte. In the 
laboratory the author has focused his attention to the use of transi- 
tion metal macrocycles as electrocatalysts in both acid and alkaline 
media. In this poster, attention is paid to the use of Co- and Fe- 
chelates with phthalocyanine, porphyrin or tetraazaannulene as a 
macrocycle, in both non-pyrolyzed and pyrolyzed form. Some re- 
marks are made as to their behavior and application in gas diffusion 
electrodes. 


28643 (CONF-881010—Absts., pp. 319) Design of a liquid- 
cooled PAFC for transportation applications. Kaufman, A. 
(Engelhard Corp., Edison, NJ (USA)); Werth, J. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
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seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Liquid-cooled PAFCs are particularly suited for transportation 
power applications because of the high quality heat available for 
vehicle heating and cooling. The major barriers to successful appli- 
cation of fuel cells for vehicle propulsion are the power density and 
transient response limitations of fuel cells designed for stationary 
powerplant applications. Engelhard has designed and successfully 
demonstrated a 5.8 kW liquid-cooled PAFC in conjunction with a 
surge battery for fork lift truck applications. This fuel cell/battery sys- 
tem overcomes the limitations of power and transient response. 
Engelhard and Fuji Electric Company are now in the process of re- 
designing this fuel cell system for transit bus applications according 
to specifications developed by Booz, Allen & Hamilton under con- 
tract to DOE. System startup, shutdown, and safety considerations, 
as well as some of the special design features, are discussed. 


28644 (CONF-881010—Absts., pp. 320-323) R and D activities 
on molten carbonate fuel cell power generation system in 
Japan. Horiuchi, H. (Technology Research Association for Molten 
Carbonate Fuel Cell Power Generation System, Tokyo (Japan)); 
Uchiyama, Y.; Yoshida, T. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90's; Long Beach, CA, US; October 
23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Technology Research Association for Molten Carbonate Fuel Cell 
Power Generation System was founded on January 21, 1988 to 
promote the development of system technology and plant key com- 
ponents. The main research subjects are as follows: (1) operation 
and evaluation of 100 kW class stack; (2) development of system 
technology and key components for a 1000 kW class MCFC power 
plant which includes: (i) development of control subsystem; (ii) 
development of cell stack subsystem; (iii) development of fuel pro- 
cessing subsystem; (iv) development of waste heat recovery 
subsystem. (3) Development of 1000 kW class pilot plant. The 
MCFC Technology Research Association is also to develop fuel cell 
materials and the technology for utilizing coal gas. 


28645 (CONF-881010—Absts., pp. 324-327) Methods to attain 
high power density in SPE fuel cells with low-platinum-loading 
electrodes. Srinivasan, S. (Los Alamos National Lab., NM (USA)); 
Ticianelli, E.A.; Derouin, C.R.; Gottesfeld, S. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

In recent communications from their Laboratory, it was demon- 
strated that, by the use of porous-gas diffusion electrodes 
containing supported electrocatalysts (0.4-mg Pt/cm?) in solid poly- 
mer electrolyte (SPE) fuel cells, it is possible to achieve nearly the 
same level of performance as is possible in similar fuel cells 
containing 10 times the platinum loading. This was done by impreg- 
nation of a proton conductor (Nafion) into the electrode structure to 
extend the three-dimensional reaction zone. Approaches taken to 
increase the power densities of such PEM cells are reviewed in this 
paper. Results are discussed from the following approaches: opti- 
mization of concentration of proton conductor; optimization of hot 
pressing conditions of electrodes to membrane; humidification of re- 
actant gases; advantages of operation at elevated temperatures 
and pressures; localization of platinum near the front surface of 
electrodes; and use of membranes with better characteristics. 


28646 (CONF-881010-Absts., pp. 328-330) Heat and mass 
transfer issues in PEM fuel cells. Nguyen, T. (Los Alamos Na- 
tional Lab., NM (USA)); Vanderborgh, N.; Spirio, C.; Read, G.; 
Guante, J.; Kingsbury, B.; Hedstrom, J. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 


PEM (proton exchange membrane) fuel cells utilize polyperfluoro- 
sulfonic acid membranes in a zero-gap cell design. Conductivity 
within these membrane materials requires a finite level of water 
content. Three processes are of interest: (1) water transport to and 
from the gas phase at the membrane face; (2) water transport due 
to diffusive transport within the membrane resulting from unequal 
water concentrations and (3) water transport resulting from water 
motion coupled to proton motion, electroosmosis. These processes 
are interrelated and influenced by current density (proton flux), tem- 
perature and humidification strategy. An experimental system has 
been fabricated to test water balances in large scale cells. Specifi- 
cally this system tests concepts of humidification (at the anode), 
water removal (at the cathode), gas distribution, heat removal and 
current collection. It was necessary to design unique hardware that 
serves to instruct about large cell operation. The cell design and re- 
sults from the study are described. 


28647 (CONF-881010-Absts., pp. 331-334) Stabilization of 
electrodes for molten carbonate fuel cell. Takeuchi, M. (Hitachi 
Research Lab., Ltd., Ibaraki-ken (Japan)); Okada, H.; Mori, T.; 
Sone, |.; Hishinuma, Y.; Ohtsuka, K.; Kahara, T. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Hitachi has been engaged in the development of a 100 kW class 
large capacity stack, and basic research of MCFC in Hitachi has re- 
cently focused on the stabilization of cell components and the 
improvement of cell performance and durability. Results from devel- 
opment studies of anode and cathode materials are described. A 
lab-scale single cell (effective electrode area: 64 cm?) was assem- 
bied with NiO cathode containing Ag, Ni-Mg anode containing Co, 
electrolyte plate made by a tape casting method and stainless steel 
separators. The results of durability tests of single cells operated 
under 1ata and 3ata are given. 


28648 (CONF-881010—Absts., pp. 335-337) Fundamental re- 
search on MCFC electrode materials. Part I. The cathode. 
Makkus, R.C. (Delft Univ. of Technology (Netherlands)); Weewer, R.; 
Hemmes, K.; de Wit, J.H.W. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90's; Long Beach, CA, US; October 
23, 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

As a part of the Dutch National Fuel Cell Program fundamental 
research on anode and cathode reaction mechanisms and melt 
chemistry has started at the Technical University of Delft. The aim 
of their research is to clarify the oxygen reduction in different molten 
carbonate melts. Cyclic voltammetry will be used to determine the 
different electron transfer steps. To determine the exchange current 
densities the potential step, the A.C. impedance and the charge 
step techniques will be applied. In a second phase the reaction ki- 
netics on LiFeO» will be studied, since LiFeOz is proposed as an 
alternative electrode material with none of the problems associated 
with NiO(Li) electrode. The reaction mechanism on LiFeO2 might be 
different from that on gold. 


28649 (CONF-881010—Absts., pp. 341-344) Fuel cell com- 
mercialization and piatinum availability. Gibbs, C.E. (Johnson 
Matthey and Co., London (England)). Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

A platinum electrocatalyst is an essential component of several 
types of fuel cell. As these technologies approach commercializa- 
tion it is important to assess whether sufficient resources of 
platinum are available to meet the projected demand, and whether 
the platinum producers can respond to increased demand by ex- 
panding production. The present demand for platinum in the 
western world, estimated world reserves, types of fuel cells which 
use platinum, and the potential future demand for platinum are re- 
viewed. Prices are discussed briefly. 
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28650 (CONF-881010—Absts., pp. 345-348) Resistance of 
ceramics and metals to corrosion and wetting by molten car- 
bonate. Fisher, J.M. (Johnson Matthey Technology Centre, Reading 
(England)); Wyatt, M.; Bennett, P.S. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. in 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

The corrosion resistance of any material in a molten carbonate 
environment is dependent on a large number of factors. These in- 
clude carbonate composition, the presence of water, metal oxides 
or hydroxides in the melt and the gas atmosphere above the melt. 
Since there are so many parameters to consider it is not surprising 
that the literature covering material corrosion resistance frequently 
appears to give conflicting results. Differences in test procedures, 
purity of melts, gas atmospheres, temperatures, etc. give widely dif- 
fering results. Literature reports on the wetting of materials by 
molten carbonate are sparse and have also been conducted under 
varying conditions. This work describes a systematic study of corro- 
sion resistance and wetting under well defined conditions (as close 
as possible to those at the anode) in currently operating molten car- 
bonate fuel cells. Under the reducing conditions cutlined, Nickel 
200, Monel 400, rhodium, ruthenium, platinum, palladium, gold, sil- 
ver and zirconium oxide exhibited resistance to corrosion by molten 
carbonate. These materials could be used at the anode in a MCFC. 
In addition Nickel 200, Monel 400, rhodium and ruthenium showed 
significant non-wetting under hydrogen. Alloys of precious metals 
with standard materials may enhance the properties of anode com- 
ponents. 


28651 (CONF-881010—Absts., pp. 350-355) Canadian solid 
polymer fuel cell development. Watkins, D. (Ballard Technologies 
Corp., Vancouver, British Columbia (Canada)); Dircks, K.; Epp, D. 
Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. From 
11. fuel cell seminar: development and application of fuel celis for 
the 90’s; Long Beach, CA, US; October 23, 1988. In 1988 fuel cell 
seminar. Program and abstracts. Order Number DE89004951/JAW. 
Available from NTIS, PC A 18. 

Ballard Technologies Corporation (BTC) is a Canadian owned 
and operated group of companies focused upon the development 
and sales of portable energy products and technologies. With 
respect to fuel cells, BTC has been working towards the commer- 
cialization of Solid Polymer Fuel Cell (SPFC) systems for military 
and civilian applications since early 1984. Since 1984 BTC has dis- 
covered how to build and operate high performance SPFC electric 
power generating equipment. In doing so, BTC has had to address 
classical problems previously attributed to SPFC technology. In the 
last year, 2 KW size SPFC hardware has been provided to military 
and civilian customers in North America and Europe. Using a new 
Dow Experimental Membrane (DEM), BTC was the first to demon- 
strate SPFC single cell and stack current and power density 
performance of 4000 ASF at greater than 2 KWSF. Presently, SPFC 
system hardware (<1 to 400 kW) for land, sea and air applications 
are, or are being considered for development. Engineered, high per- 
formance SPFC hardware has been developed (MK IV) and is 
continuing to be developed (MK V). High performance Membrane/ 
Electrode Assemblies (MEAs) and stack or Power Section hardware 
have been demonstrated. About 1000 MEAs were built and tested 
during development. Power Sections have been operated on H202, 
H2/air and simulated reformed methanoVair. The MK IV and V hard- 
ware and the MK IV fuel cells using H2/O2, H2/air, and reformate/air 
are described. 


28652 (CONF-881010—Absts., pp. 357-363) Development of 
porous components for molten carbonate fuel cells at the 
Netherlands Energy Research Foundation ECN. Boersma, R.J. 
(Netherlands Energy Research Foundation ECN, Petten); van der 
Molen, S.B.; den Uil, H.; de Vries, J.E. Courtesy Associates, Inc., 
Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 


The paper presents some major results of the ECN development 
activities on the fabrication of porous components for MCFC’s in the 
past two years. Emphasis is given to the fabrication techniques 
used and the performance of the components in test cells. The im- 
portance of optimum pore filling is demonstrated with a 3 cm? cell 
test in which the carbonate inventory has been changed stepwise. 
Also, the effect of gas utilization and gas crossover on the perfor- 
mance of a 100 cm* cell is shown. 


28653 (CONF-881010—Absts., pp. 384-385) Molten carbonate 
fuel cell technology improvement. Reiser, C.A. (international Fuel 
Cells Corp., South Windsor, CT (USA)); Johnson, W.H. Courtesy 
Associates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel 
cell seminar: development and application of fuel cells for the 90’s; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Recent activities in Molten Carbonate Fuel Cell Technology devel- 
opment at IFC have been focused on two issues: (1) the post-test 
analysis of the 8-ft? stack that was assembled and tested to evalu- 
ate scale-up capability, and (2) the development of a program to 
improve the performance, endurance and cost of that stack. A pro- 
gram was started in October of 1987 to improve the cell and stack 
technology. Cell polarization losses were analyzed and improve- 
ments were identified which, when taken together, promise a power 
density increase up to 100%. Cell and stack component costs were 
analyzed and improvements identified which could decrease the 
manufactured cost projections by 40%. The electrolyte migration 
mechanisms were analyzed and improvements defined which would 
double the endurance capability of the stack. Manufacturing trials 
and in-cell and out-of-cell tests are being conducted to evaluate the 
concepts. 


28654 (CONF-881010—Absts., pp. 386-389) Development of 
the large size molten carbonate fuel cells at IHI. Suzuki, A. 
(Ilshikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan)); 
Hosaka, M.; Kasai, H.; Yamamasu, Y.; Hotta, M.; Watanabe, K.; 
Sato, S. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90's; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

It is necessary for the commercialization of the molten carbonate 
fuel cell powerplant to enlarge the electrode area and increase the 
number of the cell of the stack. Considering what is the key technol- 
ogy for the commercialization, IH] has been developing the molten 
carbonate fuel cell for five years. In 1987 IHI succeeded in the 
power generation of 10 kW by the 29 cell stack of the 3600cm? 
electrode area. Recently IHI tested the single cell of 1m? electrode 
area. Post test analysis of 10kW stack and the test of the single cell 
of 1m? electrode area are described in this report. 


28655 (CONF-881010—Absts., pp. 390-393) MCFC component 
technology. Ong, E.T. (institute of Gas Technology, Chicago, IL 
(USA)); Donado, R.A. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. From 11. fuel cell seminar: development and ap- 
plication of fuel cells for the 90’s; Long Beach, CA, US; October 23, 
1988. in 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NTIS, PC A 18. 

Certain design criteria are imposed on each fuel cell component 
to meet the performance, integrity and endurance requirements for 
commercial fuel cell power plants. To meet the required standards, 
oxide dispersion strengthened (ODS) anode and stabilized NiO 
cathode are under testing and development for near future stack 
application. The anode has improved creep resistance over the 
state-of-art Ni-Cr component. The cathode is stabilized against dis- 
solution and exhibits good cell performance, mechanical strength, 
and carbonate retention property. Component fabrication properties 
of the ODS and stabilized NiO, and comparison of performance of 
stabilized cathode versus standard NiO cathode are described. 


28656 (CONF-881010—Absts., pp. 394-397) Status of MCFC 
cell and stack technology development at Hitachi. Ohtsuka, K. 
(Hitachi Ltd., Ibaraki-ken (Japan)); Kahara, T.; Takashima, S.; 
Oshima, R.; Takeuchi, M.; Fukui, Y.; Kobayashi, N. Courtesy Asso- 
ciates, Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell 
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seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Hitachi, Ltd. has joined the second phase of Moon Light Project, 
and developed the new configuration 10kW class stack. The target 
of this second phase is to develop a 100 kw class stack with the 
10,000 cm? class effective electrode area, and to improve the cell 
performance and the durability. 3600 cm? class cell components 
have already been made satisfactorily and minor changes are going 
on for high performance and long life, especially electrode and sep- 
arator plate. MgO is superior to other materials for control of anode 
shrinkage. The effect of applied voltage on the thickness loss of 
anti-corrosive separator materials has been tested. It was con- 
cluded that cathode side is very stable, but anode side is very 
severe, and there is the peak value of applied voltage on the thick- 
ness loss of the separator materials. The new configuration 
separator plate that is named as An-isotropic Gas Separator 
(ANGS-Separator) has good performance for gas cooling character- 
istics on the large cells by the control of the rib angle. 


28657 (CONF-881010—Absts., pp. 399-402) Molten carbonate 
fuel cell technology development. Urushibata, H. (Mitsubishi 
Electric Corp., Hyogo (Japan)); Sato, K.; Murahashi, T.; Nishiyama, 
E. Courtesy Associates, Inc., Washington, DC (USA). Oct 1988. 
From 11. fuel cell seminar: development and application of fuel 
cells for the 90’s; Long Beach, CA, US; October 23, 1988. in 1988 
fue! cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Mitsubishi electric corporation has been developing cell compo- 
nents and stack technology for the molten carbonate fuel cell. Since 
10kW stack was operated in 1986, the activities are being focused 
on the stability of the MCFC performance. Life limiting factors which 
are the electrolyte loss, the electrode creep, and the NiO dissolution 
have been studied by means of cell tests, post test analyses, and 
out-of-cell tests. In this paper the progress of the cell and stack per- 
formance and the present understanding of life limiting factors are 
described. 


28658 (CONF-881010—Absts., pp. 338-340) Fundamental re- 
search on MCFC electrode materials. Part Il. The anode. 
Weewer, R. (Delft Univ. of Technology (Netherlands)); Makkus, R.C.; 
Hemmes, K.; de Wit, J.H.W. Courtesy Associates, Inc., Washington, 
DC (USA). Oct 1988. From 11. fuel cell seminar: development and 
application of fuel cells for the 90's; Long Beach, CA, US; 23-26 
Oct 1988. In 1988 fuel cell seminar. Program and abstracts. Order 
Number DE89004951/JAW. Available from NT!S, PC A 18; 3. 

The aim of this research is to reproduce the data obtained by 
Ang and Sammels for nickel electrodes in a Li/K eutectic melt at 
650°C. The exchange current densities determined using 
chronoamperometry will be compared with exchange current densi- 
ties determined by AC- impedance analysis. Furthermore it is their 
aim to obtain better understanding of the role of water and OH- 
ions in the reaction mechanism. Cyclic voltammetry is considered to 
be a very powerful instrument in obtaining information about multi- 
step reaction mechanisms and possible coupled chemical reactions. 
Since hydrogen oxidation kinetics have shown to be very fast, high 
scan rates will have to be applied. The experimental setup consists 
of a modified version of the half cells used by Lu. Special attention 
is payed to humidification and drying of the fuel gases. To be sure 
the shift equilibrium will be established in the gas phase the gas 
supply tube between humidifier and half cell is made of a heated 
pure nickel tube. 


28659 (CONF-881010—Absts., pp. 403-407) Scale-up of inter- 
nal reforming molten carbonate fuel cells. Christner, L. (Energy 
Research Corp., Danbury, CT (USA)); Paetsch, L.; Patel, P.; Fa- 
rooque, M. Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

Molten carbonate fuel cell programs at ERC have developed 
3700cm? internal reforming cells for commercialization of MCFC 
power plants. This paper addresses the task of scaling manufactur- 
ing techniques and stack tests for commercializable components. 


Internal reforming has been brought from the conceptual stage to a 
1000 hour test of a 5 cell stack containing 3700cm? cells. These 
are the largest internal reforming cells tested anywhere in the world. 
The process of scale up has progressed from 10cm? in 1976 to 
3700cm? in 1988. Large size cells will now be tested in taller stacks 
to develop a cell module of approximately 60 cells. These modules 
will be the building blocks for commercial fuel cell stacks. Fabrica- 
tion processes for electrolyte matrix, electrodes, bipolar plates and 
cell testing facilities have been scaled to the commercial size. The 
internal reforming concept has been easily incorporated in the 
3700cm? cells, without any adverse effects. ERC’s stack tests of 
3700 cm? cells and plans for module development are described. 


28660 (CONF-8904196-2) Monolithic solid oxide fuel cell 
development. Myles, K.M.; McPheeters, C.C. Argonne National 
Lab., IL (USA). 1989. 9p. DOE Contract W-31109-ENG-38. From 2. 
space electrochemical research and technology conference; Cleve- 
land, OH, US; April 11, 1989. Order Number DE89010699/JAW. 
Available from NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

The feasibility of the monolithic solid oxide fuel cell (MSOFC) con- 
cept has been proven, and the performance has been dramatically 
improved. The differences in thermal expansion coefficients and fir- 
ing shrinkages among the fuel cell materials have been minimized, 
thus allowing successful fabrication of the MSOFC with few defects. 
The MSOFC shows excellent promise for development into a practi- 
cal power source for many applications from stationary power, to 
automobile propulsion, to space pulsed power. 5 refs., 6 figs. 


28661 (DOE/FE-0128) Fuel cell systems program plan, FY 
1989. USDOE Assistant Secretary for Fossil Energy, Washington, 
DC (USA). Office of the Deputy Assistant Secretary for Oil, Gas, 
Shale and Special Technologies. May 1989. 39p. Sponsored by 
DOE Fossil Energy. Order Number DE89012928/JAW. Available 
from NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

The DOE fuel cell program supports high-risk, high-payoff tech- 
nology development. The principal DOE fuel cell program goal is to 
develop cost effective, efficient, and environmentally benign fuel cell 
systems which will operate on coal-based fuels (and dual fuels: coal 
and gas) in multiple end use sectors. The specific near- to mid-term 
(mid-1990s) objectives are to develop the key fuel cell technology 
for phosphoric acid, molten carbonate, and solid oxide fuel cell sys- 
tems, and to evaluate and conduct research on more advanced fuel 
cell concepts that would further improve technical and economic 
performance. Key elements of the fuel cell systems program are 
discussed and include: develop phosphoric acid fuel cell technology 
for electric utility applications and on-site power generation with co- 
product heat; develop molten carbonate fuel technology for electric 
utility and industrial applications; develop solid oxide fuel cell tech- 
nology for electric utility and industrial applications; evaluate other 
additional advanced fuel concept for electric utility, industrial, resi- 
dential and transportation applications; and support advanced 
research needed to develop fuel cell technologies. 6 figs. 


28662 (PB—89-901600/XAB) Government research and de- 
velopment summaries: Chemical Project Briefs. Monthly report. 
CSR, Inc., Washington, DC (USA). Power Information Center. 1989. 
vp. Available from NTIS Subscription. 

Supersedes PB—88-901600. All microfiche is 48X reduction. Re- 
quest current pricing information on Standing Order or one time 
sale. 

Chemical Project Briefs describes the status of all R&D programs 
submitted to the Power Information Center by the government spon- 
sors in electrochemical systems, including chemical batteries, 
biochemical devices, simple fuel-cell systems, chemical regenera- 
tive fuel-cell systems, and thermal energy storage. 


28663 (PNL-6892) US fuel cell research and applications, 
1960-1989. Kinzey, B.R.; Sen, R.K. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1989. 44p. Sponsored by DOE Conservation 
& Renewabie Energy. DOE Contract ACO06-76RL01830. Order Num- 
ber DE89012244/JAW. Available from NTIS, PC AQ3/MF A01 - 
OSTI; GPO Dep. 

This paper provides an overview of the major fuel cell research 
and development (R and D) programs funded by the US govern- 
ment and the private sector, with a particular focus on terrestrial 
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applications. Included in this overview is information on funding lev- 
els, project descriptions and goals, and selected accomplishments. 
Brief assessments as to the proximity of commercialization for each 
of the primary types of fuel cells are also furnished. 11 refs., 1 fig., 
11 tabs. 


28664 (STEV-NYEL-89-2) System study of alkaline fuel cell 
power plants based on natural gas. Thyberg, S. Statens Ener- 
giverk, Stockholm (Sweden); Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Chemical Technology. 1988. 104p. (In Swedish). 
(KTH-KTR-88-21). Order Number DE89766925/JAW. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

This investigation deals with a big power plant, 600 MW, having a 
calculated electrical efficiency of 56% and a production cost of 0.33 
SEK per kWh. The small power plant of 11 MW has a calculated ef- 
ficiency of 56% and a cost of 0.75 SEK per kWh. The emission of 
nitrogen oxides is negligible and the emission of carbon dioxide will 
be smaller than the emission from the conversion of fossil fuels. 
Comparative evaluations have been made with coal based alkaline 
fuel cells, with molten carbonate fuel cells and with fosforic acid fuel 
cells and it was found that the 600 MW piant as above will repre- 
sent a suitable alternative. (G.B.). 


28665 Computer simulation of solid electrolyte fuel cells. 
Dunbar, W.R. (Univ. of Pennsylvania, Philadelphia, PA (US)); Gag- 
gioli, R.A. pp. 257-264 of Proceedings of the 23rd intersociety 
energy conversion engineering conference. Goswami, D.Y. Ameri- 
can Society of Mechanical Engineers, New York, NY (1988). 
(CONF-880702-: 23. intersociety energy conversion engineering 
conference, Denver, CO, US, July 31, 1988). 

Technical Paper 889203. 

This paper presents the results of mathematical modeling of the 
performance of solid electrolyte fuel cells. The system of fundamen- 
tal physical equations has been solved using a computer program 
which was developed expressly for this purpose, in order to simu- 
late the performance of batteries of fuel cells for which experimental 
data exists in the literature. While certain rate constants (for diffu- 
sion and for chemical kinetics) were obtained by regression, the 
comparison of experimental data and simulated performance is ex- 
cellent. The results of the simulation show the influence of each 
irreversible process within the fuel cell, quantitatively. That is, the 
relative importance of each source of inefficiency—and the conse- 
quent voltage loss—are determined. It can be concluded that 
computer modelling of fuel cells on the basis of basic physical prin- 
ciples is a worthwhile venture. 


28666 A miniature glass-membrane reference electrode/ 
sensor for Na-activity measurements in molten salts. Bloom, |. 
(Argonne National Lab., Chemical Technology Div., Argonne, IL 
(US)); Heiberger, J.J.; Redey, L.; Internoscia, M.A.; Rea, K. Journal 
of the Electrochemical Society (USA), 135(12): 2909-2914 (Dec 
1988). 

The construction and performance of miniature reference elec- 
trode/sensor systems are described. The reference electrode/sensor 
is made from small-diameter alumina tubing and a sodium-ion- 
conductive glass membrane. The reference electrode/sensor has 
been used to measure thermodynamically defined sodium activity 
for the temperature range of 100°-600°C in many different electro- 
chemical systems. 


28667 Mathematical modeling of LIiAI/LICI,KCI/FeS cells. 
Bernardi, D. (General Motors Research Labs., Physical Chemistry 
Dept., Warren, MI (US)); Powlikowski, E.M.; Newman, J. Journal of 
the Electrochemical Society (USA), 135(12): 2922-2930 (Dec 
1988). 

The thermodynamic equilibrium behavior and the nonequilibrium 
behavior of high temperature LiAVLICI,KCVFeS cells are examined. 
A consistent set of thermodynamic data for the open-circuit cell po- 
tential, and its dependence on temperature, initial electrolyte 
composition, and FeS utilization are presented. The possible 
reaction sequences of the FeS electrode are examined. A nonequi- 
librium computer model of the cell is discussed, and results are 
focused on the case with LiKgFe24S2gCl as the intermediate dis- 
charge product of the FeS electrode. The model is used to predict 
cell potential and electrolyte composition changes throughout the 
cell as a function of state of discharge. The model predicts that the 


clogging of pores by KCl precipitation can limit the utilization of the 
FeS electrode during discharge. Such clogging appears to occur, 
however to a lesser extent, in experimental cells. If expansion of the 
FeS electrode during discharge is taken into consideration, the pre- 
dicted utilization approaches that of experimental cells. 


28668 Composite electrode for use in electrochemical cells. 
Vanderborgh, N.E.; Huff, J.R.; Leddy, J. To Dept. of Energy, Wash- 
ington, DC. USA Patent 4,804,592. 14 Feb 1989. Filed date 16 Oct 
1987. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A porous composite electrode for use in electrochemical cells is 
described. The electrode has a first face and a second face defining 
a relatively thin section therebetween. The electrode is comprised of 
an ion conducting material, an electron conducting material, and an 
electrocatalyst. The volume concentration of the ion conducting ma- 
terial is greatest at the first face and is decreased across the 
section, while the volume concentration of the electron conducting 
material is greatest at the second face and decreases across the 
section of the electrode. Substantially all of the electrocatalyst is po- 
sitioned within the electrode section in a relatively narrow zone 
where the rate of electron transport of the electrode is approxi- 
mately equal to to the rate of ion transport of the electrode. 


28669 Fabrication of catalytic electrodes for molten carbon- 
ate fuel cells. Smith, J.L. To Dept. of Energy, Washington, DC. 
USA Patent 4,780,437. 25 Oct 1988. Filed date 11 Feb 1987. HO1M 
4/88;B22F 3/10. vp. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

A porous layer of catalyst material suitable for use as an elec- 
trode in a molten carbonate fuel cell includes elongated pores 
substantially extending across the layer thickness. The catalyst layer 
is prepared by depositing particulate catalyst material into polymeric 
flocking on a substrate surface by a procedure such as tape cast- 
ing. The loaded substrate is heated in a series of steps with rising 
temperatures to set the tape, thermally decompose the substrate 
with flocking and sinter bond the catalyst particles into a porous cat- 
alytic layer with elongated pores across its thickness. Employed as 
an electrode, the elongated pores provide distribution of reactant 
gas into contact with catalyst particles wetted by molten electrolyte. 
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28670 (DOE/CH/10093-33) Programs in energy conserva- 
tion: Inventions and Innovation Programs. Solar Energy 
Research Inst., Golden, CO (USA). Dec 1988. 9p. Sponsored by 
DOE Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE89000805/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

DOE's Inventions and Innovation Programs-the Energy-Related 
Inventions Program (ERIP) and the Innovative Concepts Program 
(ICP)—are a unique federal response to the needs of individual and 
small businesses with creative ideas that could make a difference in 
our national use of energy. ERIP was established by Congress in 
1974 to focus and nourish the creative powers of American inven- 
tors, no matter what the level of sophistication of the technology or 
its creator. This strategy, developed to recognize the potential con- 
tributions inherent in independent inventors and small businesses, 
has successfully supported innovators whose ideas are not yet 
attracting private investors but have technical and commercial po- 
tential. ERIP is, above all, a process. An unusual feature of the 
program is its joint operation by DOE and the US Department of 
Commerce through its National Institute of Standards and Technol- 
ogy, or NIST (formerly NBS, the National Bureau of Standards). 
This process involves increasing the awareness of ERIP in the 
community of inventors; NIST performing technical evaluations and 
feasibility studies; and DOE awarding grants, holding commercial- 
ization workshops, and performing periodic program evaluations. 
These activities are directed toward developing energy-related in- 
ventions closer to the stage where the private sector is willing to 
finance development and commercialization. 
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28671 (GRS—714) Feedback information and residential en- 
ergy billing: Towards a better Nordic bill. Wilhite, H.; Ribeiro, T. 
Gruppen for Ressursstudier, Oslo (Norway). Nov 1987. 66p. Order 
Number DE89766874/JAW. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

The report discusses how energy billing can be more effective in 
raising the household consumers awareness of their energy 
consumption and costs. Most Nordic bills only provide actual con- 
sumption information to residential consumers one time per year, 
are difficult to understand, and provide no comparative standard to 
help the consumer to assess their own energy use. Theory and 
evidence on the relationship of feedback information to energy con- 
sumption behaviour is reviewed. Behaviour studies show that if 
feedback is provided regularly household consumption can be re- 
duced up to 20%. Feedback includes regular billing with short time 
intervals between bills and provision of comparative consumption 
information. Most U.S. utilities have incorporated feedback tech- 
niques. Their billing procedures with examples are discussed. 
Nordic billing is assessed and recommendations as to how Nordic 
bills can be improved are made. Incorporating feedback information 
will be facilitated by new meter technology and telecommunications. 
There are measures that deserve immediate attention in Nordic utili- 
ties. Recommendations: Nordic utilities should increase the 
frequency of residential billing. Nordic utilities should provide com- 
parative feedback information on energy bills, continued effort to 
reduce overcrowding of information is required and mathematical 
relationships should be fully expressed, using common arithmetical 
symbols. Consumers should receive periodic information on how to 
read the energy bill. Utilities should consider using the bill to 
provide energy saving tips. Technological advances in meter tech- 
nology, telecommunications and computer software will improve 
billing feedback. The suggested improvements can reduce utilities 
consumer questions and complaints and can provide consumers 
with a tool that gives them better contro! over their household en- 
ergy environment. 13 drawings. 
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Refer also to citation(s) 28266, 28268, 28546, 28546, 28695, 
28709, 29393, 29560 


28672 (DOE/EIA-0318(86)) Commercial buildings consump- 
tion and exenditures 1986: Nonresidential buildings energy 
consumption survey. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 5 
May 1989. 376p. Sponsored by DOE Management & Administra- 
tion. Order Number DE89011843/JAW. Available from NTIS, PC 
A16/MF A01 - OSTI; GPO Dep. 

Consumption and expenditure statistics from the 1986 Nonresi- 
dential Buildings Energy Consumption Survey (NBECS) are 
presented in this report. The NBECS provides basic statistical infor- 
mation on the consumption of and expenditures for energy in 
commercial buildings, and on the energy-related characteristics of 
these buildings. EIA conducts this national sample survey of com- 
mercial buildings and their energy suppliers on a triennial basis. 
This survey is the only source of national-level data on commercial 
building characteristics and energy consumpticn. A previous report 
covered the characteristics that affect energy use in the 1986 com- 
mercial building stock. This report covers energy consumption and 
expenditures. Annual consumption and expenditure estimates are 
provided for electricity, natural gas fuel (including kerosene), 
propane (and other forms of liquefied petroleum gas), and district 
heat (steam or hot water from a central plant or utility). These are 
the principal energy sources for which billing data were collected as 
part of the NBECS, and are referred to as major fuels in this report. 
Limited statistics are also presented on district chilled water (from a 
central plant or utility). For other fuels, such as wood and coal, the 
use of the fuel in the building was determined, but no billing data 
were collected. 


28673 (DTH-LV—88-19) Perspectives for the development 
and production of absorption heat pumps. Hvid, J. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Nov 1988. 36p. (in Danish). Order Number DE89766842/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01. 


Perspectives for the development of absorption heat pumps for 
the Danish and international market are examined. The investiga- 
tion is financed by The National Agency of Industry and Trade, 
Denmark. The actual level of development in relation to research 
and industrial production is ascertained, and the general uses of ab- 
sorption heat pumps are described. It is attempted to determine the 
potential for both smaller heat pumps for use in single households 
and for larger heat pumps (MW size) to be used in district heating 
and dual-purpose power plants and in industrial processes. It is 
deemed that potential uses for larger 1250MW heat pumps in Den- 
mark alone, are many. It was found that the absorption heat pumps 
now in production are not suitable for the uses already described 
because of the high proces or unsatisfactory thermal-dynamic char- 
acteristics. Yet it was considered strongly advisable to develope 
heat pumps on the basis of the chemical compound NaOH-KOH/ 
H20. Some research in this field has already taken place and it 
seems that it should be possible, using this basis, to develope a so- 
called "double effect” heat pump with a 2,0 efficiency, a minimum 
condensing temperature of about -5 deg. C, and maximum tempera- 
ture of 70 deg. C, in which case it could have many uses. This type 
of heat pump could also be economically competitive. (AB) 20 refs. 


28674 (EPRI-CU-6371) Commercial unitary heat pumps: An 
assessment study: Final report. Pietsch, J.A. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Pietsch (Joseph A.), Dallas, TX 
(USA). c May 1989. 131p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

A state-of-the-art assessment of commercial unitary heat pumps 
(CUHPs) is presented. Commercial heating, ventilating and air con- 
ditioning (HVAC) market trends are reviewed as is the position of 
CUHPs in the commercial market. The features and operating char- 
acteristics of CUHPs are examined. Installed costs and annual 
energy costs of CUHPs are developed and compared to other 
unitary products. A need for improving the low temperature perfor- 
mance of CUHPs is identified and concepts are advanced for 
improvements in that area. The potential of dual-fuel heat pumps is 
explored. Finally, research recommendations for enhancing CUHP 
performance are outlined. 28 figs., 24 tabs. 


28675 (EPRI-CU-6378) Analysis of electric alternatives to 
cogeneration in commercial buildings: Final report. Redden, 
G.H. Electric Power Research Inst., Palo Alto, CA (USA); Dames 
and Moore, Bethesda, MD (USA). c May 1989. 371p. Sponsored by 
Electric Power Research Institute. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Small standardized cogeneration systems (1000 kW or less) have 
been developed recently and are being promoted for use in com- 
mercial buildings. These packaged systems are most often sized to 
meet baseload electricity requirements and also serve building ther- 
mal requirements, such as domestic water heating, pool heating, 
space heating, or space cooling. When properly applied, cogenera- 
tion systems can reduce building energy costs, but they may not be 
the best investment for a building owner. High-efficiency electric al- 
ternatives, such as heat recovery chillers, heat recovery heat 
pumps, heat pump water heaters (HPWH), high-efficiency space 
heating and cooling units, and thermal energy storage (TES) pro- 
duce a substantially higher rate of return, in many cases, than 
cogeneration. When these options are installed in a commercial 
building, they will reduce the rate of return of the cogenerator by 
reducing the value of the thermal energy displaced by the cogener- 
ator. This study examines the factors that determine the economics 
of cogeneration systems and electric options, such as climate, 
building type and use, electric rate structure, and natural gas cost. 
Five typical buildings (hotel, hospital, office building, shopping mall, 
and university complex) were studied in three climate zones repre- 
sented by metropolitan Los Angeles, Memphis, and Chicago. Eight 
different electric rates were used, ranging from a low flat rate of 
$0.04 per kilowatthour to a high time-of-use (TOU) rate of $0.128 
per kilowatthour during the on- peak period. The economic results 
of operating each electric alternative, and of operating cogeneration, 
in each building type were compared to the baseline building sys- 
tem. Cogeneration economic results were then determined for each 
building type with each of the electric alternatives in place to assess 
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the effect of the alternatives on cogeneration economics. 61 figs.., 
50 tabs. 


28676 (ETDE/OA-20) Building design: Technologies for the 
future environment. International Energy Agency, 75 - Paris 
(France). 1989. 62p. Available from NTIS, PC A04/MF A01. 

The citations presented in Building Design: Technologies for the 
Future Environment are a subset of the worldwide energy informa- 
tion provided through the Energy Technology Data Exchange, an 
international program for sharing energy information. This publica- 
tion was produced in support of the International Energy Agency 
(IEA) workshop titled “Buildings of the 21st Century: Developing In- 
novative Research Agendas” to be presented on May 16 to 18, 
1989, near Brunnen, Switzerland. The workshop is sponsored by 
the IEA’s Programme on Energy Conservation in Buildings and 
Community Systems. Citations in this publication pertain to future 
trends that will affect buildings. Topics to be discussed at the 
workshop include world demographics, changes in the global envi- 
ronment, health and comfort in buildings, economics of energy, 
architects’ perspectives on new building design builders’ views of 
the technological changes in new and existing building construction, 
and building systems interactions. This publication addresses each 
topic in a separate section with cross references between sections 
for citations pertinent to more than one section. 


28677 (LA-11394-MS) Monthly auxiliary cooling estimation 
for residential buildings. McFarland, R.D.; Lazarus, G.S. Los 
Alamos National Lab., NM (USA). Apr 1989. 198p. DOE Contract 
W-7405-ENG-36. Order Number DE89010566/JAW. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

A procedure to estimate monthly auxiliary sensible and latent 
cooling is detailed. This procedure includes the effects of internal 
heat generation; infiltration and ventilation; solar radiation absorbed 
on the outside of the building and solar radiation transmitted 
through glazings; and heat gains (or losses) through massive walis, 
glazings, and perimeters caused by outside/inside temperature dif- 
ferences. The effects of day/night room air temperature swings in 
massive buildings are also included. In addition to sensible and 


latent cooling requirements, the monthly average daytime and night- 
time room air temperatures are calculated. 8 refs., 19 figs., 4 tabs. 


28678 (NEI-DK-157) Pollution of indoor climate by me- 
chanical ventilation systems. Consequences of increased 
recirculation in a ventilation system. Moelhave, L.; Thorsen, M. 
Aarhus Univ. (Denmark). Inst. for Miljoe- og Arbejdsmedicin. Jan 
1989. 64p. (In Danish). Order Number DE89766844/JAW. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

One aim of the pilot project was to investigate the extent and 
character of indoor air pollution by microorganisms and volatile 
organic compounds through use of older mechanical ventilation sys- 
tems, and the subsequent effect on the indoor climate in residential 
buildings. Another aim was to examine the influence of air intake 
speed on the amount of resulting pollution. Emphasis is also laid on 
mathematical calculation methods and measuring models. It was 
concluded that dirt build-up in the actual ventilation system had no 
influence on the volume and flow of incoming, ventilating air. It was 
also reckoned that the ratio between source strenth (TVOC) in the 
system, and the indoor space, is 4:1, and observed that closing the 
system at night increased the concentration of TVOC. Pollution by 
microorganisms appeared to come from inside the room and could 
be a health hazard to the occupants owing to pathogenic and op- 
portunist organisms. The concentration of dust and volatile organic 
compounds that were observed are not considered to constitute a 
serious health hazard to the occupants. (AB). 


28679 (ORNL/M-791) Building Thermal Envelope Systems 
and Materials (BTESM) and research utilization/technology 
transfer progress report for DOE Office of Buildings and Com- 
munity Systems: Monthly progress report. Coleman, G.L.; 
Samples, S.D. (comps.). Oak Ridge National Lab., TN (USA). Mar 
1989. 51p. Sponsored by DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE89012915/JAW. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 


areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


28680 (ORNL/M-835) Building Thermal Envelope Systems 
and Materials (BTESM) and research utilization/technology 
transfer progress report for DOE Office of Buildings and Com- 
munity Systems: Monthly progress report. Coleman, G.L. 
(comps.); Samples, S.D. (comps.). Oak Ridge National Lab., TN 
(USA). Apr 1989. 41p. Sponsored by DOE Conservation & Renew- 
able Energy. DOE Contract AC05-840R21400. Order Number 
DE89012913/JAW. Available from NTIS, PC A03/MF A01 - OSTIi; 
GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


28681 (ORNL/TM-10675) Design description of the large 
scale climate simulator. Hunley, W.R. Oak Ridge National Lab., 
TN (USA). Mar 1989. 123p. DOE Contract AC05-840R21400. Or- 
der Number DE89010185/JAW. Available from NTIS, PC AO6/MF 
A01 - OSTI; GPO Dep. 

Construction of the Large Scale Climate Simulator has been com- 
pleted at Oak Ridge National Laboratory under the sponsorship of 
the US Department of Energy. This new facility provides the roofing 
industry with a unique capability for testing whole roof systems un- 
der dynamic conditions. The facility has been designated a National 
User Facility and, as such, is available to roofing researchers from 
industry, academia, and government agencies for their test pro- 
grams. This report is primarily a design description of the Large 
Scale Climate Simulator and outlines the test capabilities of the var- 
ious subsystems which make up the chamber. The chamber can 
provide roof test temperatures from —40 to 93°C (—40 to 200°F) 
and can operate either as an environmental chamber or as a 
guarded hot box. Typical performance data obtained during the ac- 
ceptance testing of the chamber are included in this report. 8 refs., 
42 figs., 8 tabs. 


28682 (PB-89-159446/XAB) ZIP: Zip-code Insulation Pro- 
gram (for microcomputers). Software. Petersen, S.R. National 
Inst. of Standards and Technology (NCTL), Gaithersburg, MD 
(USA). Jan 1989. vp. Available from NTIS CP D01. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the COMPAQ Portable || microcomputer. 
The diskettes are in the ASCII format. Price includes documenta- 
tion, PB—89-151765. 

ZIP (the ZIP-code Insulation Program) is a computer program de- 
veloped to support the DoE Insulation Fact Sheet by providing 
users with customized estimates of economic levels of residential 
insulation for any location in the United States, keyed to the first 
three digits of its ZIP Code. The ZIP program currently calculates 
economic levels of insulation for attic floors, exterior wood-frame 
and masonry walls, floors over unheated areas, slab floors, and 
basement and crawispace walls. The economic analysis can be 
conducted for either new or existing houses. Climate parameters 
are contained in a file on the ZIP diskette and automatically re- 
trieved when the program is run. Regional energy and insulation 
price data are also retrieved from the ZIP diskette, but these can be 
overridden to more closely correspond to local prices. ZIP can be 
run for a single ZIP Code and specified heating and cooling system. 
It can also be run in a batch mode for any number of consecutive 
ZIP Codes in order to provide a table of economic insulation levels 
for use at the state or national level. Software Description: The 
software is written in the Basic programming language for imple- 
mentation on the COMPAQ Portable Il or compatible machines 
using MS DOS operating system. 


28683 (PNL-SA-16452) Building design in the 1990s: The 
next generation of energy design standards and tools. Crawley, 
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D.B.; Brambley, M.R. Pacific Northwest Lab., Richland, WA (USA). 
Apr 1989. 15p. Sponsored by DOE Conservation & Renewable En- 
ergy. DOE Contract ACO06-76RL01830. (CONF-8904208-1: 
American Society of Heating, Refrigeration, and Air-conditioning En- 
gineers annual conference, Hobart Tasmania, AU, 17-19 Apr 1989). 
Order Number DE89011215/JAW. Available from NTIS, PC A03/MF 
A0O1 - OSTI; GPO Dep. 

Knowledge about strategies for improved energy efficiency of 
commercial buildings has increased dramatically in the last 15 
years. Further, much effort has been focused on increasing the flex- 
ibility of new energy conservation standards in the United States for 
new commercial building design, taking into account the complex 
nature of such design. However, energy consumption in new com- 
mercial buildings has not decreased significantly: new energy 
design knowledge is not being incorporated into the design process 
on a widespread basis. Most design professionals cannot cost- 
effectively acquire and incorporate this complex energy-efficiency 
knowledge that cuts across design disciplines. This paper will out- 
line two research projects designed to improve the assimilation and 
use of knowledge on energy-efficient building design by engineers 
and architects. The structure of a software model that develops 
cost-effective whole-building energy targets and the concept of ad- 
vanced energy design technologies will be examined. A scenario 
illustrating the impact of these research products on building design 
in the late 1990s is also presented. 9 refs., 2 figs. 


28684 The fiber optic refrigeration cycle monitor. Klatt, L.N. 
(Analytical Chemistry Div., Oak Ridge National Lab., Oak Ridge, TN 
(US)); Bostick, D.T.; Perez-Blanco, H. pp. 2-7 of Optical techniques 
for sensing and measurement in hostile environments. Gillespie, 
C.H.; Greenwell, R.A. SPIE Society of Photo-Optical Instrumenta- 
tion Engineers, Bellingham, WA (1987). (CONF-8705231-: Optical 
techniques for sensing and measurement in hostile environments, 
Orlando, FL, US, May 21, 1987). 

The measurement of absorbent concentration is a key control pa- 
rameter in operating and assessing the performance of absorption 
heat pump systems. Because most refrigerant absorbent fluids are 
binary mixtures, the measurement of refractive index has been used 
routinely to directly determine the concentration of absorbent fluid 
components. Until recently, this measurement has been limited to 
the analysis of samples withdrawn from the absorption machine af- 
ter system shut-down. The Fiber Optic Refrigeration Cycle Monitor 
(FORCW) is the first device capable of making multiple and in-situ, 
real-time measurements of refractive index at user-definable points 
within operating absorption machines. The refractive index of the 
solution is determined by measuring light loss from an unclad seg- 
ment of an optical fiber that is immersed in the absorption fluid. 
Changes in fluid refractive index alter the angle at which the light 
rays are totally internally reflected at the core-fluid interface, thereby 
altering the light transmission efficiency of the fiber. The unclad por- 
tion of the fiber is placed at a point within the absorption vessel for 
which the fluid composition measurement is desired. Any number of 
modified optical fibers can be installed with in a system. A thermo- 
couple junction adjacent to each fiber measures the local fluid 
temperature. The combination of local concentration and tempera- 
ture measurements allows in-line monitoring and control of the 
system, as well as provides a detailed study of heat and mass 
transfer processes occurring within these machines. The operating 
characteristics of the FORCM are described in this paper. 


28685 Modeling of heat flux distortion around heat flux sen- 
sors. Apthorp, D.M. (Cambridge Consultants, Cambridge (GB)); 
Bligh, T.P. v.v of Building applications of heat flux transducers. 
Bales, E.; Bomberg, M.; Courville, G.E. ASTM, Philadelphia, PA 
(1985). (CONF-8309396—: ASTM symposium on building applica- 
tions of heat flux transducers, Philadelphia, PA, US, 22-23 Sep 
1983). 

The effect of a heat flux sensor on the heat transfer in the mate- 
rial surrounding the sensor has been studied in detail, and a 
steady-state finite difference computer model has been written to 
predict the ratio of the heat flux through the sensor to the undis- 
turbed flux in the material surrounding the sensor, qs/Qm, as a 
function of the ratio of the thermal conductivity of the sensor to that 
of the surrounding material, ks/km, and the geometry of the situa- 
tion. The results of the program show that qs/qm is a strong function 


of ks/Km, varying from 0.37 to 1.31 as kg/km varies from 0.1 (con- 
crete) to 10.0 (polystyrene) for a typical sensor in the center of 
surroundings 25.4 mm thick. 


28686 Heat flux sensor calibration technique. Apthorp, D.M. 
(MIT, Cambridge, MA (US)); Bligh, T.P. v.v of Building applications 
of heat flux transducers. Bales, E.; Bomberg, M.; Courville, G.E. 
ASTM, Philadelphia, PA (1985). (CONF-8309396—: ASTM sympo- 
sium on building applications of heat flux transducers, Philadelphia, 
PA, US, 22-23 Sep 1983). 

A new heat flux sensor calibration technique has been developed 
that is traceable to the National Bureau of Standards. It can be 
used to calibrate sensors at the temperature and heat flux levels 
typically found in the field, without requiring any expensive equip- 
ment or special experimental techniques. Sixty-four sensors have 
been calibrated with a mean precision of 2.2%. Three sensors were 
independently calibrated by Dynatech, and their calibration factors 
were all within 2% of the Massachusetts Institute of Technology 
(MIT) values, whereas the manufacturer’s calibration factors ranged 
from 99 to 151% of the respective MIT values and so are effectively 
useless. There is evidence that the thermal conductivity of a sensor 
may vary by as much as a factor of two from sensor to sensor, and 
therefore a technique for measuring this is discussed. 


28687 Heat flux sensor applications for below-grade energy 
studies. Shipp, P.H. (Owens-Corning Fiberglass Corp., Granville, 
OH (US)). v.v of Building applications of heat flux transducers. 
Bales, E.; Bomberg, M.; Courville, G.E. ASTM, Philadelphia, PA 
(1985). (CONF-8309396-: ASTM symposium on building applica- 
tions of heat flux transducers, Philadelphia, PA, US, 22-23 Sep 
1983). 

The use of heat flux sensors for energy studies of below-grade 
building envelopes and soil heat transfer is discussed. In a two-year 
study of three basements, heat flux sensors provided valuable infor- 
mation about local variations over the envelope surfaces. For 
complex building geometries, experimental designs that combine 
calorimetric monitoring of energy consumption with envelope heat 
flux profiles from heat flux sensors offer the most efficient means of 
determining building thermal performance. The results from heat 
flux sensors buried in the soil were less satisfactory as the mea- 
surements were difficult to interpret because of the variability of soil 
thermal properties and the sensors’ inability to detect vapor trans- 
port phenomena. Localized distortions caused by differences 
between the thermal conductivities of the sensors and their sur- 
roundings were found to affect heat flux sensor output significantly. 
Significant differences between locally determined and factory 
supplied calibration values illustrate the need for improved stan- 
dardization and disclosure of calibration procedures. 


28688 Determining the U-value of a wall from field measure- 
ments of heat flux and surface temperatures. Sherman, M.H. 
(Lawrence Berkeley Lab., Berkeley, CA (US)); Sonderegger, R.C.; 
Mondera, M.P. v.v of Building applications of heat flux transducers. 
Bales, E.; Bomberg, M.; Courville, G.E. ASTM, Philadelphia, PA 
(1985). (CONF-8309396—-: ASTM symposium on building applica- 
tions of heat flux transducers, Philadelphia, PA, US, 22-23 Sep 
1983). 

Thermal conductances (U-values) and thermal resistances (R- 
values) are discussed throughout the literature as the appropriate 
parameters for characterizing heat transfer through walls. Because 
the quoted numbers are usually determined from handbook values 
of material properties, they have several drawbacks: (1) they do not 
take into account degradation effects, (2) they ignore construction 
irregularities, and (3) they do not take into account multidimensional 
heat flow. This paper examines the use of field measurements of 
heat flow and surface temperatures to determine the U-values of 
walls. The effects of thermal mass on measurements of wall 
U-values are described in detail, using two data interpretation tech- 
niques to estimate the U-values of insulated and uninsulated cavity 
walls, with and without brick facing. The errors in U-values estima- 
tion are determined by comparison with an analytical model of wall 
thermal performance. For each wall, the error in the U-value deter- 
mination is plotted as a function of the test length for several typical 
weather conditions. For walls with low thermal mass, such as 
fiberglass-insulated cavity wall, it appears that, under favorable test 
conditions, a 6-h measurement is adequate to measure the U-value 
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within about 10% uncertainty. For masonry walls, the measurement 
time required is considerably longer than 6 h. It is shown that for 
masonry walls, and in general, the optimal measurement time is a 
multiple of 24 h because of the effects of diurnal weather fluctua- 
tions. 


28689 The design and testing of a highly insulating glazing 
system for use with conventional window systems. Arasteh, D. 
(Applied Science Div., Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)); Selkowitz, S.; Wolfe, J.R. Journal of Solar En- 
ergy Engineering (USA), 111(1): 44-53 (Feb 1989). 

In most areas of the United States, windows are by far the poor- 
est insulating material used in buildings. As a result, approximately 
3 percent of the nation’s energy use is used to offset heat lost 
through windows. Under cold conditions, conventional double glaz- 
ings create uncomfortable spaces and collect condensation. 
However, with the recent introduction of low-emissivity (low-E) coat- 
ings and low/conductivity gas filling to respectively reduce radiative 
and conductive/convective heat transfer between glazing layers, 
some manufacturers are beginning to offer windows with R-values 
(resistance to heat transfer) of 4 hr-ft?-F/Btu (0.70m?-C/W). This pa- 
pers presents designs for and analysis and test results of an 
insulated glass unit with a center-of-glass R-value of 8-10; approxi- 
mately twice as good as gas-filled low-E units, and four times that 
of conventional double glazing. This high-R design starts with a 
conventional insulated-glass unit and adds two low-emissivity coat- 
ings, a thin glass middle glazing layer, and a Krypton or Kryptor/ 
Argon gas fill. The unit’s overall width is 1 in. (25 mm) or less, 
consistent with most manufacturers’ frame and sash design require- 
ments. Using state-of-the-art low-emissivity coatings does not 
significantly degrade the solar heat gain potential or visible transmit- 
tance of the window. Work to date has substantiated this concept of 
a high-R window although specific components require further re- 
search and engineering development. Demonstration projects, in 
conjunction with utilities and several major window manufacturers, 
are planned. This high-R window design is the subject of a DOE 
patent application. 


3202 Transportation 
Refer also to citation(s) 28732, 29123, 30238 


28690 (ANL/CNSV-67) Maglev vehicles and superconductor 
technology: Integration of high-speed ground transportation 
into the air travel system. Johnson, L.R.; Rote, D.M.; Hull, J.R.; 
Coffey, H.T.; Daley, J.G.; Giese, R.F. Argonne National Lab., IL 
(USA). Apr 1989. 121p. Sponsored by DOE Conservation & Renew- 
able Energy. DOE Contract W-31109-ENG-38. Order Number 
DE89012241/JAW. Available from NTIS, PC A07/MF A01 - OSTI; 
GPO Dep. 

This study was undertaken to (1) evaluate the potential contribu- 
tion of high-temperature superconductors (HTSCs) to the technical 
and economic feasibility of magnetically levitated (maglev) vehicles, 
(2) determine the status of maglev transportation research in the 
United States and abroad, (3) identify the likelihood of a significant 
transportation market for high-speed maglev vehicles, and (4) pro- 
vide a preliminary assessment of the potential energy and economic 
benefits of maglev systems. HTSCs should be considered as an 
enhancing, rather than an enabling, development for maglev trans- 
portation because they should improve reliability and reduce energy 
and maintenance costs. Superconducting maglev transportation 
technologies were developed in the United States in the late 1960s 
and early 1970s. Federal support was withdrawn in 1975, but major 
maglev transportation programs were continued in Japan and West 
Germany, where full-scale prototypes now carry passengers at 
speeds of 250 mi/h in demonstration runs. Maglev systems are gen- 
erally viewed as very-high-speed train systems, but this study 
shows that the potential market for maglev technology as a train 
system, e.g., from one downtown to another, is limited. Rather, air- 
craft and maglev vehicles should be seen as complementing rather 
than competing transportation systems. If maglev systems were in- 
tegrated into major hub airport operations, they could become 
economical in many relatively high-density US corridors. Air traffic 
congestion and associated noise and pollutant emissions around 
airports would also be reduced. 68 refs., 26 figs., 16 tabs. 


28691 (ANL/ES-159) Theoretical basis and parameter esti- 
mates for the Minority Transportation Expenditure Allocation 
Model (MITRAM). Santini, D.J.; Vyas, A.D. Argonne National Lab., 
IL (USA). Dec 1988. 91p. DOE Contract W-31109-ENG-38. Order 
Number DE89011319/JAW. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

This report documents research to estimate coefficients for the 
Minority Transportation Expenditure Allocation Model (MITRAM) 
equations. The estimation process is described in terms of the 
types of data needed and the utility of the resulting coefficients. Us- 
ing these coefficients, the MITRAM model produces reasonable 
estimates for transportation energy consumption for average US 
black and white households based on a range of real gasoline 
prices similar to those experienced from 1981 through 1986. The 
model predicts reactions to sustained fuel price changes for as long 
as a decade after the change. 46 refs., 17 tabs. 


28692 (PB-89-146328/XAB) WMATA (Washington Metropoli- 
tan Area Transit Authority) 1985 annual report. Washington 
Metropolitan Area Transit Authority, DC (USA). 31 Dec 1985. 29p. 
(WMATA-88-2). Available from NTIS, PC EE03. 

See also PB—85-237402. 

Ridership continues to grow with 210.9 million trips taken during 
calendar year 1985. The Red Line from Van Ness-UDC to Shady 
Grove opened in late 1984 and helped stimulate the growth. Mean- 
while, construction gets underway on the Green Line with 
groundbreakings at Anacostia and West Hyattsville stations. The 
Board approves the Green Line alignment between Columbia 
Heights and Fort Totten, ending years of discussion and study. Re- 
port's feature articles deal with preventive maintenance, the need to 
finish building the 103-mile system, safety, Metro-related develop- 
ment and the five-year capital improvement plan. The report 
contains eight pages of financial statements. 


28693 (SJF-Orientering—61) Fuel consumption during exter- 
nal transportation of agricultural products by tractor. Survey 
using questionnaires. Nielsen, V. Statens Jordbrugstekniske For- 
soeg, Horsens (Denmark). Afd. for Driftsteknik og Energi. Jan 1989. 
20p. (in Danish). Order Number DE89766860/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

There are as yet no stastistics available on transport by road of 
agricultural products such as sugar beets, corn, fertilizers, straw, 
pigs, animal foodstuffs etc. in Denmark. The aim has been to con- 
duct a preliminary examination of the extent of transportation in 
relation to farms, and to evaluate possibilities for saving fuel and 
the appropriateness of further research on this subject. The survey 
took place in the period from mid-July until September ist in 1988 
and covered 39 farms where transportation amounted in all to 
90.000 tons and fuel consumption reached the amount of 76.082 
liters used by tractors, harvesters etc. It was concluded that trans- 
portation techniques could be considerably improved so that overall 
fuel consumption would be decreased by 10-15%, ie. 3-45 
mio.liters per annum, but considered that further research in this 
area would not be advantageous. Yet it is strongly recommended 
that research is continued on transportation by tractor, and deduced 
that if techniques were to be improved specifically in relation to this 
form of agricultural transportation, fuel consumption could be signifi- 
cantly reduced. (AB). 
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28694 (AFME-87.11.0041) Drying Proceeding. Agence Fran- 
caise pour la Maitrise de Energie, 75 - Paris. 1987. 141p. (In FR, 
EN). (CONF-870350-: MEI 87: European technical symposium on 
energy management in industry, Paris, FR, March 31, 1987). Order 
Number DE89764070/JAW. Available from NTIS (US Sales Only), 
PC A0O7/MF A01. 

The main topics of this symposium concerned with optimization 
and energy conservation in the industrial drying processes are: ex- 
ergy superheated steam drying for agricultural food products and 
biomass, instrumentation, modelization and optimization of an ore 
drying industrial chain, a comparative energy analysis of a drying 
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kiln equipped with a heat recovery system or a heat pump, en- 
hancement of the heat utilization in the flock drying (textile industry), 
a drying process with superheated water vapour and vapour me- 
chanical recompression. 


28695 (AFME-87.11.0041) Heat Recovery 2 vol. Proceed- 
ings. Agence Francaise pour la Maitrise de l’Energie, 75 - Paris. 
1987. 427p. (In FR, EN). (CONF-870350-: MEI 87: European tech- 
nical symposium on energy management in industry, Paris, FR, 
March 31, 1987). Order Number DE89764080/JAW. Available from 
NTIS (US Sales Only), PC A19/MF A01. 

New developments concerning heat recovery systems and tech- 
nologies are presented: falling particles heat exchangers, ceramic 
recuperation for use on processes with corrosive environments, so- 
lar heat exchangers, direct heat exchangers between gaseous and 
liquid fluids, adsorption heat pumps for hot water and cooling pro- 
duction, non-azeotropic industrial heat pumps, vapour mechanical 
compression processes in chemical industry, ejector heat pumps, 
variable geometry thermocompressors, etc. 


28696 (AFME-87.11.041.3) Software and energy manage- 
ment systems Proceedings. Agence Francaise pour la Maitrise de 
rEnergie, 75 - Paris. 1987. 286p. (In FR, EN). (CONF-870350-: 
ME! 87: European technical symposium on energy management in 
industry, Paris, FR, March 31, 1987). Order Number 
DE89764074/JAW. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

The proceedings of this symposium on computerized energy 
management systems are concerned with the following topics: in- 
dustrial boiler remote control systems, fixed and portable energy 
metering, recording and analysis equipment, automatic data acquisi- 
tion system for industrial processes, advanced computer control 
strategies for the energy optimization of refrigeration plants, au- 
tomation of energy management in the steel industry and the paper 
industry, optimization and operation of a boiler plant and a heat net- 
work... Various optimization and operation software programs are 
presented. 


28697 (AFME-87.11.0041.7) Efficient use of liquid fuels 
Proceedings. Agence Francaise pour la Maitrise de l’Energie, 75 - 
Paris. 1987. 135p. (in French). (CONF-870350-: MEI 87: European 
technical symposium on energy management in industry, Paris, FR, 
March 31, 1987). Order Number DE89764071/JAW. Available from 
NTIS (US Sales Only), PC AO7/MF A01. 

The efficient use of liquid fuels in boiler plants for district heating 
or industrial heat production is examined: water-solution emulsion 
for the correct combustion of heavy gas oil in boilers, condensation 
exchangers, boiler superheater deposit control, up-grading of oil 
hard pitches through combustion, intermittent human monitoring in 
boiler plants, remote control and self-monitoring of boiler plants. 


28698 (AFME-87.11.0041.8) Energy audits and maintenance 
= concepts, methods and tools Proceedings. Agence Francaise 
pour la Maitrise de I’Energie, 75 - Paris. 1987. 196p. (In FR, EN). 
(CONF-870350-—: MEI 87: European technical symposium on en- 
ergy management in industry, Paris, FR, March 31, 1987). Order 
Number DE89764073/JAW. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

Different energy analysis and maintenance methods in various in- 
dustrial sectors are presented in this report: thermal analysis 
technics in industrial plants, optimization methods for energy man- 
agement and conservation, exergy balance and temperature/ 
enthalpy diagrams, process integration using pinch technology, en- 
ergy audits with thermographic technics, energy audit examples in 
the sugar industry, in the manufacturing industry and in oil plants. 


28699 (BISI-NF-112) Reduction of energy consumption by 
aluminium alloy smelting reverberatory furnaces. Doniec, J. In- 
Stitute of Metals, London (UK). [1988]. 9p. Available from Institute of 
Metals, 1 Carlton House Terrace, London SW1Y 5DB, price Pound 
22.00. 

Translated from Rudy Met. Niezelaz., 1985, (6), 225-228. 

With shortages of energy becoming more and more acute all over 
the world as well as the need for constant reduction of aluminium 
alloy production costs, a base has been provided for undertaking 





steps in many countries to diminish the energy consumption of pro- 
duction processes. Among other things a number of studies have 
been conducted to improve smelting furnaces, particularly the rever- 
beratory ones, whose thermal efficiency is very small: only 20 - 
30% of thermal energy is utilized in the production process. There- 
fore, studies have been undertaken in Poland to solve the problem, 
which resulted in the reduction of natural gas consumption for the 
smelting of aluminium alloys. 


28700 (CONF-8803160-, pp. 12, Paper 13) Combustion of al- 
ternate liquid fuels in high efficiency boilers. Rose, MJ. 
(Brookhaven National Lab., Upton, NY (USA)); Murphy, E.T. Coim- 
bra Univ. (Portugal). 1988. From 1. European conference on 
industrial furnaces and boilers; Lisbon, PT; March 21, 1988. In First 
European conference on industrial furnaces and boilers. Proceed- 
ings. Order Number DE89003314/JAW. Available from NTIS (US 
Sales Only), PC A 14. 

Brookhaven National Laboratory (BNL) has accrued almost fifteen 
years of operating experience firing blends of conventional, sub- 
standard and waste liquid fuels in its Central Steam Facility (CSF). 
This experience has provided a base of technology which can be 
applied by other industrial boiler plants. Alternate Liquid Fuel (ALF) 
is a fuel oil substitute formulated by selectively blending feedstocks 
of recycled solvents, alcohols, mineral spirits and other combustible 
liquids with substandard conventional fuel oils obtained from gov- 
ernment surplus or purchased on the spot market. Although the 
origin motivation of the ALF program was economic (the ALF pro- 
gram has saved BNL about 7 million dollars since its inception), it 
has assumed additional technical and environmental significance. In 
the United States, the Resource Conservation and Recovery Act 
(RCRA) and associated Environmental Protection Agency (EPA) 
regulations have raised interest in the technology of firing haz- 
ardous wastes as a supplemental fuel in high efficiency industrial 
and utility size boilers. Many ALF feedstocks are on the EPA haz- 
ardous waste list. Firing these wastes achieves not only an 
environmentally and legally acceptable means for their thermal de- 
struction, but allows recovery of valuable energy (heat) content in 
the form of process steam. 


28701 (DEFU-TR-272) Analysis of loads and tariffs in rela- 
tion to farming. Kofod, C.; Hoey Thomsen, K. Danske Elvaerkers 
Forenings Udredningsafdeling (DEFU), Lyngby. Feb 1989. 98p. (in 
Danish). Order Number DE89766866/JAW. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

It is expected that, in the future, agricultural activities will be more 
centralized and that there will be a considerable increase in electric 
power consumption in this area. Danish farmers must consider 
whether they can accept the new tariff systems introduced by the 
electricity companies and if it would be to their advantage to em- 
bark on investments aimed at reducing electricity consumption. 
These questions are here examined in detail and an investigation 
has been made of electricity consumption, during the course of one 
year, of twelve selected Danish farms which similiarly produce pigs, 
hold cattle herds and conduct arable farming. Load differentiations 
are recorded and it is concluded that these farms could ahieve an 
average of 17% reduction on the price of electric power (AB). 


28702 (DOE/BP/40040-2) Assessment of commercial and 
industrial cogeneration potential in the Pacific Northwest. Tech- 
plan Associates, Bala Cynwyd, PA (USA). Mar 1989. 240p. DOE 
Contract AC79-88BP40040. Order Number DE89010856/JAW. 
Available from NTIS, PC A11/MF A01 - OSTI; GPO Dep. 

An assessment is being conducted of the potential for cogenera- 
tion in the industrial and commercial sectors in the Pacific 
Northwest (PNW) region. This assessment is intended to identify 
the amount of power that could be developed from cogeneration in 
Bonneville’s service area (and also in the entire Pacific Northwest 
region, which includes all of Montana), given recent changes in 
costs of fuels and availability of competitive pre-packaged cogener- 
ation equipment. This assessment is also intended to identify the 
prices of electric power and fuel supply that will induce a 
significantly greater level of interest in industrial and commercial co- 
generation, and to examine the sensitivity of the quantity and rate of 
expected development to changes in these prices. 3 figs., 18 tabs. 
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28703 (DOE/CE/15245-T1) Efficiency study of oil cooling of 
a screw compressor. Tree, D.R.; McKellar, M.G. Purdue Univ., 
Lafayette, IN (USA). Ray W. Herrick Labs. Apr 1989. 35p. DOE 
Contract FG01-87CE15245. Order Number DE89011417/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

One of the major goals of all compressor manufacturers is to 
build as efficient a compressor as possible. Over the last several 
years improvements to the design of screw compressors has made 
them efficiently competitive with other types of compressors, espe- 
cially at large loads. The primary purpose of this research is to 
investigate four different methods of cooling a 250 horsepower com- 
pressor and determine their effects on the efficiency of the 
compressor. Two conventional methods, liquid injection and ther- 
mosyphon cooling, and two new methods, V-PLUS and Fresco oil 
injection, are investigated. The screw compressor used in the tests 
was a VRS-500 screw compressor made by the Vilter Manufactur- 
ing Corporation. 6 figs. 


28704 (EGG-M-01987) Waste tires as auxiliary fuel for ce- 
ment kilns. Dodds, J. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
1987. 10p. DOE Contract ACO7-761D01570. (CONF-8702171-1: 
Disposal technology with energy recovery with scrap vehicle tires, 
Denver, CO, US, February 12, 1987). Order Number 
DE89010998/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The subject | have been asked to speak about is the utilization of 
scrap tires as an auxiliary fuel for cement kilns. My experience with 
scrap tires began five years ago when we performed a technical 
and economic evaluation for tire pyrolysis. | work for the Idaho Na- 
tional Engineering Laboratory which is supported by the Department 
of Energy. My interest in scrap tires continued; in 1984 the Depart- 
ment of Energy and the Portland Cement Association jointly 
sponsored a conference on the utilization of scrap tires in cement 
kilns. Most of my remarks today are based upon that conference 
along with some current information in the US. Mr. Sladek re- 
quested that | speak on the combustion process, the progress to 
date, and the factors that impede or encourage implementation of 
using scrap tires in cement kilns. For discussion purposes it would 
help if we had a common understanding of the cement manufactur- 
ing process. Cement is made by heating a mixture of finely ground 
limestone and silica from clay or sand to about 1450°C in a large 
rotating kiln. The heat causes the limestone to decarbonate and 
subsequently react with the silica to form calcium silicates. 5 figs. 


28705 (PB—89-165542/XAB) Full-scale demonstration of a 
sequencing batch reactor for a hazardous-waste-disposal plant. 
Final report. Staszak, C.N. CECOS International, Inc., Buffalo, NY 
(USA). Aug 1985. 52p. Available from NTIS, PC A04/MF A01. 

This report documents a two-phase project that involved testing 
bench-scale sequencing batch reactors (SBR) under various operat- 
ing conditions, then designing, building, and demonstrating a 
full-scale system. The sequencing batch reactor was tested to 
demonstrate its technical feasibility and economic attractiveness in 
the treatment of dilute, aqueous organic waste streams. CECOS In- 
ternational, Inc. was awarded a contract as a result of a competitive 
solicitation, and the SBR was installed at the firm’s Niagara Falls 
treatment facility. The actual demonstration and monitoring program 
spanned a six-month period from June to November 1984. The 
SBR is considered as a treatment strategy rather than simply as the 
installation of equipment. The system performs equalization, aera- 
tion, and sedimentation in a time sequence, as opposed to the 
aeration, basin-clarifier configuration of conventional waste-water 
treatment installations. The techniques used in operating the SBR 
have the potential for significant energy savings. 


28706 Acoustically enhanced heat exchange and drying 
apparatus. Bramlette, T.T.; Keller, J.O. To Dept. of Energy, Wash- 
ington, DC. USA Patent 4,805,318. 21 Feb 1989. Filed date 10 Jul 
1987. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A heat transfer apparatus includes a first chamber having a first 
heat transfer gas inlet, a second heat transfer gas inlet, and an out- 
let. A first heat transfer gas source provides a first gas flow to the 
first chamber through the first heat transfer gas inlet. A second gas 
flow through a second chamber connected to the side of the first 
chamber, generates acoustic waves which bring about acoustical 


coupling of the first and second gases in the acoustically 
augmented first chamber. The first chamber may also include a ma- 
terial inlet for receiving material to be dried, in which case the gas 
outlet serves as a dried material and gas outlet. 


28707 Device and technique for in-process sampling and 
analysis of molten metals and other liquids presenting harsh 
sampling conditions. Alvarez, J.L.; Watson, L.D. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,806,150. 21 Feb 1989. Filed 
date 21 Jan 1988. vp. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

An apparatus and method is described for continuously analyzing 
liquids by creating a supersonic spray which is shaped and sized 
prior to delivery of the spray to an analysis apparatus. The gas and 
liquid are mixed in a converging-diverging nozzle where the liquid is 
sheared into small particles which are of a size and uniformly to 
form a spray which can be controlled through adjustment of pres- 
sures and gas velocity. The spray is shaped by a concentric 
supplemental flow of gas. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 28247, 28521, 29363 


28708 (BFR-R-109-1988) Outdoor air source heat pump at 
Kungaelv. Evaluation of two years of operation. Aronsson, S.; 
Nilsson, P.E.; Olving, V. Swedish Council for Building Research, 
Stockholm (Sweden). Aug 1988. 96p. (In Swedish). Order Number 
DE89766936/JAW. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

A 3 MW air heat pump connected to the district heating system of 
Kungaelv, Sweden, is evaluated after two years of operation. The 
first year of operation was problematic with several outages, and 
only 40 % of the heating load was supplied by the heat pump, com- 
pared to theoretically above 50 %. The COP was 2.38, in good 
agreement with theory. No noise disturbances are produced by the 
plant. An economic analysis of the operation gives the results that 
with the present low price of fuel oil it is questionable to run the 
heat pump pliant at all. (L.E.). 


28709 (CONF-8905123—1) Load impacts of energy manage- 
ment hardware. MacDonald, J.M.; Sharp, T.R. Oak Ridge National 
Lab., TN (USA). Apr 1989. 10p. DOE Contract AC05-840R21400. 
From End use load information and application conference; Syra- 
cuse, NY, US; May 16, 1989. Order Number DE89010843/JAW. 
Available from NTIS, PC AO2/MF A0O1 - OSTI; GPO Dep. 

The impacts that energy management systems and control strate- 
gies have on energy loads are important to both the consumer and 
supplier. This paper summarizes the cooling energy use and de- 
mand profile changes for a small commercial bank building in which 
on/off control and temperature set/setback have been implemented 
via an energy management strategy centered around a pro- 
grammable thermostat. The building consists primarily of office and 
open business areas and has approximately 4000 sq ft of condi- 
tioned space. Space conditioning is accomplished by three 
split-package air conditioners and one central gas-fired hot water 
boiler. Occupied lighting levels average 2 W/sq ft. The new control 
strategy provides an approximate 20% reduction in annual cooling 
energy use. Although cooling energy use has been reduced during 
nighttime unoccupied periods, the overall energy savings during 
weekdays is minimal. Cooling energy savings occur primarily during 
weekend periods. Nighttime thermostat setup has essentially shifted 
weekday energy use profiles and causes more intense energy de- 
mands during early morning hours. Monitored performance shows 
that the building is now using considerably less energy but still 
reaches approximately the same peak demand levels. 7 refs., 7 
figs., 3 tabs. 
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28710 Technology transfer in a generic automotive research 
program. Zerega, A.M. (US DOE, Washington, DC (US)). v.v of 
Technology transfer: Case studies. Casey, T.J.; McKenna, B.; 
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O'Donovan, M.B. Institution of Engineers of Ireland, Dublin, Ireland 
(1985). (CONF-8509374—: 14. international seminar of FEANI, 
Dublin, IE, 25-27 Sep 1985). 

The transportation technology development programs of the U.S. 
Department of Energy concentrate on development of key high-risk 
technologies necessary for successful development of advanced 
heat engines for transportation. Technology transfer to industry is a 
major goal of this long-term generic research. This paper presents 
an overview of the major transportation technologies under develop- 
ment, and the issues and initiatives of the technology transfer 
efforts for each of these technologies. 


3301 Internal Combustion Engines 
Refer also to citation(s) 28726, 28729 


28711 (AD-A-203638/2/XAB) US Army workshop on engine 
lubrication (3rd), 13-14 April 1988. Session report. Robson, R.; 
Smith, D.J.; Hamilton, G.M. Ricardo Consulting Engineers Ltd., 
Shoreham-by-Sea (UK). 14 Apr 1988. 12p. Available from NTIS, PC 
A03/MF A01. 

The general introduction to the session had been written in ad- 
vance by Professor Dowson. When giving his verbal presentation 
he placed particular emphasis on three areas. He felt that early 
studies had given too much attention to the main bearings, to the 
almost complete exclusion of the piston rings and valve-train as- 
sembly. Recent studies had shown that over half the friction losses 
came from these and that they deserved a proportional amount of 
effort. It was possible to both measure and calculate the oil film 
thicknesses in these components. It should thus be possible to 
model their working in future engine designs. Secondly, he said that 
he wished to emphasize the importance of parametric investigations 
and gave some examples. It was more important to know the way 
in which the friction or oil-film thickness changed rather than trying 
to calculate the absolute values. Finally, he put in a plea for more 
information to be got out of routine engine tests. He cited the exam- 
ple of piston-ring profiles being taken before and after testing as an 
example of the type of things he had in mind. 


28712 (DOE/NASA-0342-3) Methods for heat transfer and 
temperature field analysis of the insulated diesel: Phase 3, Fi- 
nal report. Morel, T.; Wahiduzzaman, S.; Fort, E.F.; Keribar, R.; 
Blumberg, P.N. National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center; Ricardo-ITI, Inc., 
Westmont, IL (USA). Dec 1988. 171p. DOE Contract Al01- 
86CE50162. (NASA/CR-1 82237). Order Number DE89011275/JAW. 
Available from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

In Section Ill of the report a brief overview is given of work car- 
ried out and reported during the earlier Phase 1 and Phase 2 parts 
of the program, emphasizing the analytical methodology and the 
preparation and instrumentation for the experimental measure- 
ments. Section IV and following sections describe results obtained 
in Phase 3, which are documented for the first time in a NASA pub- 
lication. Consequently, significantly more detail is provided in these 
sections, although reference is made to SAE or other published 
material where, for reasons of early dissemination of significant pro- 
gram results, it predates this report. Subjects treated in detail in this 
report include baseline cooled engine heat flux and radiation mea- 
surements, methodology for calculating thermal shock in engine 
components with illustrative examples, probes for heat flux mea- 
surements in insulated engines, heat flux measurement in insulated 
engines, comparison of heat flux measurements with predicted val- 
ues, and the effects of insulation on ISFC. 44 refs., 35 figs. 


28713 (EMR/TE-88-7, pp. 1-43) A review of the effects of fu- 
ture Canadian distillate fuels on high/medium speed diesels. 
Webster, G. (National Research Council, Ottawa, ON, Canada); 
Gardner, L. Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). Transportation Energy Div.; Ontario Research Foun- 
dation, Sheridan Park (Canada). 1988. (CONF-8806356-: 4. 
Windsor workshop on alternative fuels, Windsor, CA, 20-22 Jun 
1988;MICROLOG-89-00745;CE-02570). In Proceedings of the 
fourth Windsor workshop on alternative fuels. 

Canada has been involved in an ongoing research program to 
determine the effects of future diesel fuels on the performance, 


combustion and durability characteristics for high and medium 
speed diesels. This paper discusses the recent past and present 
fuel situation in relation to the fuels used in the experimental pro- 
grams. Summary of the results of studies on seven diesel engine 
families is presented. Attention has been focussed on the fuels re- 
lated effects of combustion pressure rise on engine durability for 
medium and high speed diesels. Newly acquired results are pre- 
sented that describe the durability degradation of a Detroit Diesel 
6V92TA high speed diesel engine using low ignition quality fuels. 
Advances in pilot injection for reducing rates of combustion pres- 
sure rise are discussed for a Detroit diesel 6V53T engine. Medium 
speed diese! durability with residual fuel blends is summarized 
along with the development of ceramic exhaust valves for the 
extension of valve life with these and conventional fuels. Recom- 
mendations for further investigation are posed in the context of fuels 
related durability, cold starting characteristics and emission require- 
ments. 17 refs., 8 figs. 14 tabs. 


28714 (PB-89-153357/XAB) New erosion resistant com- 
pressor coatings. Kolkman, HJ. Nationaal Lucht- en 
Ruimtevaartlaboratorium, Amsterdam (Netherlands). 18 Aug 1987. 
12p. (NLR-MP-—87056-U). Available from NTIS, PC EE02/MF A01. 

Airfoils of gas turbines and jet engines frequently deteriorate by 
erosion or corrosion: Protection can be offered by special coatings 
that are resistant to either erosion or corrosion. However, the con- 
ventional corrosion-resistant compressor coatings have very poor 
erosion resistance. Therefore there is a tendency to apply compres- 
sor coatings that offer protection against both erosion and corrosion. 
The erosion resistance of (improved) conventional aluminum-based 
compressor coatings and of new TiN, TizB and WC coatings was 
determined at 150 C as a function of the angle of attack. The Ti2B 
coating had especially promising erosion resistance. 


28715 Two-component laser velocimeter measurements in a 
spark ignition engine. Foster, D.E. (Sandia National Labs., Liver- 
more, CA (US)); Witze, P.O. pp. 29-34 of Combustion fundamentals 
and applications. Combustion Institute, Pittsburgh, PA (1987). 
(CONF-870541-—: Combustion fundamentals and applications: 
spring technical meeting of the Central States Section of the Com- 
bustion Institute, Argonne, IL, US, May 11, 1987). 

In this paper the authors report the results of experiments in 
which two components of velocity were measured simultaneously in 
a homogeneous-charge spark ignition research engine. Conven- 
tional ensemble-averaging procedures were used to analyze the 
data. To minimize bias errors caused by cyclic variations in the 
combustion rate, the authors chose to use a conditional sampling 
procedure that selected only those engine cycles that were similar 
in behavior. This procedure inherently considers as turbulence all 
cycle-to-cycle variations in velocity that are not correlated with the 
sampling condition used, which was the arrival time of the flame at 
the laser Doppler velocimetry (LDV) probe volume. 


28716 Combustion chamber liner. Heydrich, H. To Secretary of 
the Army, Washington, DC. USA Patent 4,796,572. 10 Jan 1989. 
Filed date 01 Jun 1987. FO1P 3/00. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a sleeve extending concentrically through 
the bore of a piston engine; the inner side surface of the sleeve be- 
ing designed to slidably support a piston; the outer side surface of 
the sleeve having a step configuration defining a first annular shoul- 
der facing away from the cylinder head. The bore has a step 
configuration defining a second annular shoulder facing the cylinder 
head; the second shoulder being further away from the cylinder 
head than the first shoulder, whereby an annular free space is 
formed between the two shoulders. A compression spring is located 
in the annular free space; the spring is trained between the two 
shoulders to bias the sleeve toward the cylinder head; the sleeve 
having a sliding fit in the bore whereby the sleeve can undergo 
changes in its length in response to thermal stresses associated 
with the combustion process. 
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28717 (ORNL/TM-11116) Ceramic Technology For Ad- 
vanced Heat Engines Project: Semiannual progress report, 
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April-September 1988. Oak Ridge National Lab., TN (USA). Mar 
1989. 506p. Sponsored by DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. Order Number 
DE89012890/JAW. Available from NTIS, PC A22/MF A01 - OSTI. 

The Ceramic Technology For Advanced Heat Engines Project 
was developed by the Department of Energy’s Office of Transporta- 
tion Systems (OTS) in Conservation and Renewable Energy. This 
project, part of the OTS’s Advanced Materials Development Pro- 
gram, was developed to meet the ceramic technology requirements 
of the OTS’s automotive technology programs. Significant accom- 
plishments in fabricating ceramic components for the Department of 
Energy (DOE), National Aeronautics and Space Administration 
(NASA), and Department of Defense (DoD) advanced heat engine 
programs have provided evidence that the operation of ceramic 
parts in high-temperature engine environments is feasible. However, 
these programs have also demonstrated that additional research is 
needed in materials and processing development, design methodol- 
ogy, and data base and life prediction before industry will have a 
sufficient technology base from which to produce reliable cost- 
effective ceramic engine components commercially. 


3303 Electric-powered Systems 


Refer also to citation(s) 28397, 28461, 28491, 28492, 28496, 
28497, 28499, 28500, 28643, 28732, 30146 


28718 (CONF-881010—Absts., pp. 285-288) Electric vehicle 
hybrid consisting of an alkaline hydrogen-air fuel cell system 
and a rechargeable battery. Kordesch, K. (Technical Univ. Graz 
(Austria)); Steininger, K.; Tomantschger, K. Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90’s; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

Flowsheets, design, and performance data are presented for a 
hybrid system for a four-passenger electric-powered vehicle. The 
system consists of a potassium hydroxide electrolyte fuel cell com- 
bined with either a zinc-bromine or a zinc-manganese oxide 
rechargeable battery. Hydrogen is the fuel and air the oxidant. A 
plot of specific power versus specific energy is given for various bat- 
teries and fuel cells and includes a gasoline engine for comparison. 


28719 (CONF-881010—Absts., pp. 296-299) Design consider- 
ations for a fuel cell/battery powered transit bus. Romano, S. 
(Georgetown Univ., Washington, DC (USA)). Courtesy Associates, 
Inc., Washington, DC (USA). Oct 1988. From 11. fuel cell seminar: 
development and application of fuel cells for the 90's; Long Beach, 
CA, US; October 23, 1988. In 1988 fuel cell seminar. Program and 
abstracts. Order Number DE89004951/JAW. Available from NTIS, 
PC A 18. 

This paper discusses the program objectives and the approach 
being used to design a methanol fueled, phosphoric acid fuel cell/ 
battery powered transit bus system which can be refueled as readily 
as it’s internal combustion engine (ICE) counterpart. A computer 
simulation program is used to size the power components. The sim- 
ulation program models the bus and the transit route and runs the 
bus over the route. Input data is varied to produce a range of out- 
puts that are used in the systems design trade-off studies. The 
design studies concerned with the physical integration of the FC/ 
Battery power system and the bus are also described. 


28720 (CONF-881010—Absts., pp. 365-368) Fuel cell/battery 
powered bus. Chi, C. (Energy Research Corp., Danbury, CT 
(USA)); Glenn, D.; Abens, S. Courtesy Associates, Inc., Washing- 
ton, DC (USA). Oct 1988. From 11. fuel cell seminar: development 
and application of fuel cells for the 90’s; Long Beach, CA, US; Oc- 
tober 23, 1988. In 1988 fuel cell seminar. Program and abstracts. 
Order Number DE89004951/JAW. Available from NTIS, PC A 18. 
Having developed stand-alone small power generators based on 
air-cooled phosphoric acid fuel cells (PAFC) for mobile applications 
and lightweight nickel-cadmium (Ni-Cd) battery technology for elec- 
tric vehicles, Energy Research Corporation (ERC) has embarked on 
a transportation application of a hybrid power system that integrates 


these two power sources in a first-of-a-kind electric system to be in- 
stalled in a small urban mass transit vehicle. The objective of the 
present phase (Phase |) of the DOE program is to demonstrate the 
feasibility of the fuel cell-battery combination as a power source for 
a bus using a brassboard system. The major challenge of the pro- 
gram is to establish optimum sizes and operating points of fuel cell 
and battery as well as hybrid system operation and control during 
all modes of operation and throughout the useful life of the system. 
Under the breadboard task, a nominal 7.5 kW PAFC with a fuel cell 
maximum current controller and a 4 kW Ni-Cd battery have been 
fabricated and are being tested. In addition, computer simulation 
work is in progress to predict the performance of the TBB and to 
establish the baseline design parameters such as peak power re- 
quirement, fuel cell and battery sizes, operating points, etc. The key 
results obtained thus far are summarized. 


28721 (CONF-881010—Absts., pp. 369-373) Fuel cells for 
vehicle propulsion applications: a preliminary comparison. Ku- 
mar, R. (Argonne National Lab., IL (USA)); Krumpelt, M.; Myles, 
K.M.; Nelson, P.A. Courtesy Associates, Inc., Washington, DC 
(USA). Oct 1988. DOE Contract W-31-109-ENG-38. From 11. fuel 
cell seminar: development and application of fuel cells for the 90's; 
Long Beach, CA, US; October 23, 1988. In 1988 fuel cell seminar. 
Program and abstracts. Order Number DE89004951/JAW. Avail- 
able from NTIS, PC A 18. 

Fuel cells are being considered seriously as a potential replace- 
ment for internal combustion engines in buses, vans, and ultimately 
passenger cars. Concern for air quality in urban areas, the possibil- 
ity of better fuel efficiency, and the prospect of using coal- or 
biomass-derived alcohols rather than imported oil as fuel are the 
major motivations. The challenges are to reduce the capital cost of 
the fuel cell systems and to adapt them for automotive use. This 
study was conducted to make a preliminary comparison of the ma- 
jor types of fuel cells for vehicle propulsion applications. Simplified 
schematic flow sheets were devised for different fuel cell types. 
These flow sheets were then used for thermodynamic analyses. 
Other factors investigated include startup, transient response capa- 
bility, and system complexity, but no attempt was made to analyze 
system behavior with reference to any specific driving cycle. For 
these analyses, fuel cell systems of 60 kWe (gross) were used, 
equivalent to the ~ 55 kWe battery systems required for advanced 
electric vans. Four fuel cell types were considered in this study: 
phosphoric acid (PAFC), proton exchange membrane (PEM), molten 
carbonate (MCFC), and monolithic solid oxide (MSOFC). Although 
an experimental van has been successfully operated with an alka- 
line fuel cell om bottled hydrogen fuel in Europe, this type of fuel cell 
was not considered in this study. In their view, the alkaline fuel cell 
is not compatible with alcohol fuels because of the CO. 


28722 (CONF-881010—Absts., pp. 375-377) Alkaline fuel cells 
for transportation. Van den Broeck, H. (ELENCO N.V., Mol (Bel- 
gium)). Courtesy Associates, Inc., Washington, DC (USA). Oct 
1988. From 11. fuel cell seminar: development and application of 
fuel cells for the 90’s; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

ELENCO has an operational automated electrode pilot plant, as 
well as an appropriate stack construction technology. Standard 
stack units of 0.45 kW (Hp-air) or 0.65 kW (H2-O2) are manufac- 
tured routinely. In the past two years, these stacks have been 
reduced in volume by a factor of two. The life target has been 5000 
operating hours and was achieved already quite some years ago. In 
order to verify the compatibility of the stacks with driving conditions 
(e.g. influence of vibrations, shocks, etc.) an 11 kW fuel cell system 
was built into an electric van where it was part of a fuel cell - lead 
acid battery hybrid traction system. From tests run in the period 
1983-1986, and from laboratory measurements done on the fuel cell 
stacks recovered from the van after the tests, two conclusions could 
be drawn: operation during driving showed no fundamental prob- 
lems at stack level, and driving did cause no additional degradation 
to the stacks, thus confirming the basic compatibility. In order to per- 
form further tests, it was concluded that some items of the ancillary 
equipment should be modified and improved. This has practically 
been finished, and a new more powerful fuel cell stack of 15 kW 
has been incorporated in the electric van for this new test program. 
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28723 (CONF-881010-—Absts., pp. 378-381) Fuel cell power 
pack for forklift trucks. Yamamoto, O. (Fuji Electric Corporate Re- 
search and Development, Ltd., Chiba (Japan)); Tajima, H.; 
Kamoshita, T. Courtesy Associates, Inc., Washington, DC (USA). 
Oct 1988. From 11. fuel cell seminar: development and application 
of fuel cells for the 90's; Long Beach, CA, US; October 23, 1988. In 
1988 fuel cell seminar. Program and abstracts. Order Number 
DE89004951/JAW. Available from NTIS, PC A 18. 

This report summarizes the results obtained with an engineering- 
prototype, fuel-cell powered, forklift truck. The prototype power pack 
that Fuji Electric built, consists of a liquid cooled-phosphoric acid 
fuel-cell stack, methanol reformer, lead-acid batteries, a fuel tank, 
and a DC/DC converter. The power pack is installed in the battery 
compartment (Volume: 0.46m°) of a 1.5-ton battery forklift truck. 
The system is designed for hybrid operation with a fuel-cell stack 
and a battery pack through a DC/DC converter; a fuel cell stack for 
the average power appropriate to the expected duty cycle, batteries 
for peak power requirements. The hybrid system is operated fully 
automatically by the controller with an on-board microprocessor and 
4K-bytes PROM. The output power of the fuel-cell stack depends 
on the state of charge of the battery. The prototype power pack is 
now under going testing. This test has included formal duty-cycle 
test run which includes operation patterns of forklift truck users’ 
practical runs. The test results show that the system will operate for 
a long time without fuel-cell stack decay or overheating of the 
power pack, which has a built-in DC/DC converter. 


28724 (CONF-83904196—1) Advanced high-temperature bat- 
teries. Nelson, P.A. Argonne National Lab., IL (USA). 1989. 18p. 
DOE Contract W-31109-ENG-38. From 2. space electrochemical re- 
search and technology conference; Cleveland, OH, US; April 11, 
1989. Order Number DE89010698/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Recent results for Li-AVFeS2 cells and bipolar battery design 
have shown the possibility of achieving high specific energy (210 
Wh/kg) and high specific power (239 W/kg) at the cell level for an 
electric vehicle application. Outstanding performance is also pro- 
jected for sodium/metal chloride cells having large electrolyte areas 
and thin positive electrodes. 16 refs., 7 figs., 5 tabs. 


28725 (DOE/ID—10224) Vehicle performance tests of the 
Ford/GE first generation single-shaft (ETX-l) alternating current 
propulsion system. Crumley, R.L.; MacDowall, R.D.; Hardin, J.E.; 
Burke, A.F. EG and G Idaho, Inc., Idaho Falls, ID (USA). Apr 1989. 
118p. DOE Contract AC07-761D01570. (MISC—88175). Order Num- 
ber DE89011115/JAW. Available from NTIS, PC AO6/MF A011 - 
OSTI; GPO Dep. 

This report is concerned with the test and evaluation of the ETX-| 
electric test vehicle, which is a Mercury LN7 retrofitted with the 
single-shaft AC electric powertrain developed by Ford and General 
Electric under contract to the US Department of Energy (DOE) dur- 
ing the period 1982-1985. The lead-acid battery used in the ETX-| 
was developed by Lucas Chloride Electric Vehicle (EV) Systems 
(LCEVS) as part of the same DOE contract. Extensive tests of the 
powertrain and battery were done by General Electric and Lucas 
Chloride before they were integrated into the ETX-| test vehicle by 
Ford. Ford did limited testing of the ETX-| vehicle on a chassis dy- 
namometer to determine the energy consumption of the powertrain 
for several driving schedules before the vehicle was shipped to 
INEL for complete dynamometer testing. Ford also performed track 
tests with the ETX-| to determine its acceleration performance char- 
acteristics. 8 refs., 36 figs., 13 tabs. 


3304 Hybrid Systems 


Refer also to citation(s) 28643, 28718, 28719, 28720, 28722, 
28724, 28725 


3307 Emission Control 


Refer also to citation(s) 28713, 28730, 28732 
28726 (EMR/TE-88-7, pp. 67-98) Influence of fuel sulfur on 


diesei particulate emissions. Baranescu, R.A. (Navistar Interna- 
tional Transportation Corp., Melrose Park, IL). Department of 


Energy, Mines and Resources, Ottawa, ON (Canada). Transporta- 
tion Energy Div.; Ontario Research Foundation, Sheridan Park 
(Canada). 1988. (CONF-8806356-: 4. Windsor workshop on 
alternative fuels, Windsor, CA, 20-22 Jun 1988;MiCROLOG-89- 
00745;CE-02570). In Proceedings of the fourth Windsor workshop 
on alternative fuels. 

An experimental program was conducted to evaluate the contribu- 
tion of fuel sulfur to brake specific particulate emissions of a diesel 
engine. Three diesel engines, typical for medium and heavy duty 
truck applications, were tested in four transient cycles of various av- 
erage loading factors. Three experimental fuels were used having 
the same basic characteristics, but a sulfur content of 0.05%, 0.19% 
and 0.29%, respectively. Analysis of test results concluded that, 
among the factors investigated, fuel sulfur was the most important 
factor contributing to brake specific particulate variation. For an in- 
crease of 0.1% in fuel sulfur, brake specific particulates increase by 
about 0.025 g/BHP-hr, due to addition of soluble sulfates and bound 
water. Combustion system, engine type, cycle loading, particulate 
makeup, had only a weak contribution to the brake specific sulfate 
variation. Conversion rates of fuel sulfur to sulfates on particulates 
were in the range of one to three percent. These results were com- 
puted from actual test results and were confirmed by regression 
analysis of the experimental data. 10 figs., 14 tabs. 


28727 (EMR/TE-88-7, pp. 195-209) Development and 
demonstration of an automated trap system for a New York city 
bus fuels. Ha, K. (Ontario Research Foundation, Mississauga, ON, 
Canada). Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Transportation Energy Div.; Ontario Research Founda- 
tion, Sheridan Park (Canada). 1988. (CONF-8806356—: 4. Windsor 
workshop on alternative fuels, Windsor, CA, 20-22 Jun 
1988;MICROLOG-89-00745;CE-02570). In Proceedings of fourth 
Windsor workshop on alternative fuels. 

A fully automated system has been developed which will reduce 
total particulate emissions from a typical 6V-92TA transit coach 
engine by over 70% and eliminate visible black smoke. Fuel con- 
sumption increases of under 6% were measured during a 100-hour 
system durability test while operating the engine over the New York 
city transient bus cycle. The sytem has been installed on a CM RTS 
04 transit coach and will be operated by the New York City Tranist 
authority for a period of 1 year. System durability and engine emis- 
sions will be monitored. This paper comprises of slides. 1 fig., 1 tab. 


28728 (EMR/TE-88-7, pp. 137-148) Emission characteristics 
of a GM 454 CID engine converted for natural gas operation. 
Baines, T.M. (US Environmental Protection Agency, Ann Arbor, Ml). 
Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Transportation Energy Div.; Ontario Research Founda- 
tion, Sheridan Park (Canada). 1988. (CONF-8806356—: 4. Windsor 
workshop on alternative fuels, Windsor, CA, 20-22 Jun 
1988;MICROLOG-89-00745;CE-02570). In Proceedings of the 
fourth Windsor workshop on alternative fuels. 

This paper presents the results of extensive emissions testing of 
a GM-454 CID engine that has been converted to use with natural 
gas. The engine was designed to be placed in a bus that is part of 
the Brooklyn Union Gas Company's New York City bus demonstra- 
tion program. The engine was equipped with a higher compression 
ratio, high energy ignition as well as a turbocharger and wastegate. 
It was tested with three gas mixers: a TNO closed loop, an IMPCO 
closed loop and an IMPCO open loop. It was tested both without a 
catalyst and with a catalyst which was of a 3-way design. It was a 
dual bed, stainless steel supported unit with platinum and rhodium 
as the catalytic metals. The engine was tested over various duty cy- 
cles as well as two intentional settings which were rich and lean of 
the best emissions performance settings. The emissions results 
from the TNO and IMPCO open loop gas mixers and with the cata- 
lyst in place were lower than the 1991 diesel bus emission standard 
levels. The 1991 diesel bus emission standard levels were ex- 
ceeded when the engine was set up rich and lean. The energy 
consumption over the heavy duty federal test procedure was higher 
than a diesel bus engine that it would replace. This paper com- 
prises only slides. 4 tabs. 


28729 (PB-89-152441/XAB) Supercritical fluid chromatogra- 
phy of polar organic compounds in combustion particulates. 
Final report. Report for 28 September 1984-31 August 1987. 
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Lee, M.L. Brigham Young Univ., Provo, UT (USA). Dept. of Chem- 
istry. 16 Sep 1988. 77p. Available from NTIS, PC AO5/MF A01. 

See also PB—87-126645. 

A thermionic detector was evaluated for capillary supercritical fluid 
chromatography (SFC) of polar nitro-containing polycyclic aromatic 
compounds (nitro-PAC). Three modes of operation were studied. 
The best performance was obtained using a nitro-selective mode of 
detection. A number of nitro-PAC were successfully chro- 
matographed using density programming at 101 C. Capillary column 
gas chromatography-mass spectrometry was used with state-of-the- 
art injection techniques and inert columns to analyze diesel-exhaust 
particulate extracts. Polar normal phase HPLC fractions of a heavy- 
duty diesel-exhaust particulate, a National Bureau of Standards 
(NBS) Standard Reference Material (SRM) 1650, were analyzed by 
capillary column GC coupled to high resolution mass spectrometry 
using electron-impact (El) and negative-ion chemical ionization 
(NICI). A total of 80 polycyclic aromatic compounds, belonging to 
many different chemical classes, were identified. Among them, 
phenazine and phthalic anhydride were positively identified for the 
first time in diesel-exhaust particulates. In addition, cyclic imides 
and their alkylated derivatives were tentatively identified for the first 
time, according to their electron impact mass spectra and exact 
mass measurements. Other novel polar chemical classes of PAC 
were evidence by NIC/ MS using a direct insertion probe. 


3308 Alternative Fuels 
Refer also to citation(s) 28545, 28728 


28730 (EMR/TE-88-7, pp. 161-178) L10 methanol engine 
with AVOCET. An update. Duggal, V.K. (Cummins Engine Co., 
Columbus, IN, USA); Welch, A. Department of Energy, Mines and 
Resources, Ottawa, ON (Canada). Transportation Energy Div.; On- 
tario Research Foundation, Sheridan Park (Canada). 1988. 
(CONF-8806356—: 4. Windsor workshop on alternative fuels, Wind- 
sor, CA, 20-22 Jun 1988;MICROLOG—89-00745;CE-—02570). In 
Proceedings of the fourth Windsor workshop _on alternative fuels. 

The presentation reviews the development of a Cummins 
methanol L10 engine operating with ignition and lubricating concen- 
tration of 5% on volume basis has been used for most of the tests 
reported. The discussion includes performance, emissions and cold 
start characteristics of the engine configured for a transit bus appli- 
cation. The changes made to the base diesel engine include: fuel 
pump, cam and injectors. These are designed essentially to deliver 
larger fuel volume and material compatibility with methanol. The re- 
sults indicate that the engine performance and efficiency is similar 
to base diesel engine. The cylinder pressure development is 
smooth. Test bed experiments carried out to evaluate the impact of 
low or no additive concentration in the fuel show an expected in- 
crease in ignition delay. The cold start tests show good cold start 
capability down to 1% additive. The injection equipment optimization 
has resulted in significant improvements in emissions of unburnt 
hydrocarbons and NO, measured on steady state cycle. A configu- 
raton of L10 methanol engine is ongoing field trials in Vancouver. 
This paper includes slides only. 11 figs. 


28731 (EMR/TE-88-7, pp. 212-220) The potential for 
gaseous fuel injection systems in retrofitting natural gas and 
propane vehicles. Carter, S.A. (Ontario Research Foundation, 
Mississauga, ON, Canada). Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Transportation Energy Div.; Ontario 
Research Foundation, Sheridan Park (Canada). 1988. (CONF- 
8806356—: 4. Windsor workshop on alternative fuels, Windsor, CA, 
20-22 Jun 1988;MICROLOG-89-00745;CE-—02570). In Proceedings 
of the fourth Windsor workshop on alternative fuels. 

This paper highlights a computer based fuelling system that On- 
tario Research Fundation has proposed, and which Canadian Gas 
Association has contracted to develop to a commercial state for nat- 
ural gas vehicles application. The author briefly discusses the 
market for such vehicles. Without a universal fuelling system, it is 
felt that alternative transportation fuels are doomed to a small and 
ever-dwindling market niche. Accordingly, ORF has conceived and 
proposed a universal gaseous fuel injection system. The compo- 
nents of the system, its instalment and its calibration are discussed. 


The computer should be adaptable to gasoline as well as natural 
gas. 1 fig. 


28732 (EMR/TE-88-7, pp. 257-276) Environmental and en- 
ergy analysis of alternative fuels. An overview of the U.S. 
Department of Energy flexible fuel study. Johnson, L.R. (Center 
for Transportation Research, Argonne National Laboratory). Depart- 
ment of Energy, Mines and Resources, Ottawa, ON (Canada). 
Transportation Energy Div.; Ontario Research Foundation, Sheridan 
Park (Canada). 1988. (CONF-8806356-: 4. Windsor workshop on 
alternative fuels, Windsor, CA, 20-22 Jun 1988;MICROLOG-89- 
00745;CE-02570). In Proceedings of the fourth Windsor workshop 
on alternative fuels. 

Even efficient vehicles will leave the US dependent on imported 
oil. Alternative fuels are the most promising option. The Department 
of Energy has, therefore, conducted a technical analysis of the 
benefits and costs of a flexible fuel tranportation system. The alter- 
natives are alcohol fuels, gaseous fuels and electricity. The topics 
reviewed are: fuel supplies, vehicle/fuel infrastructure requirements, 
and environmental impact. The presentation comprises only slides. 
6 figs., 1 tab. 
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28733 (AD-A-203646/5/XAB) Department of Defense FY 
1990/FY 1991 biennial budget estimates submitted to Congress 
January 1989. Chemical Agents and Munitions Destruction De- 
fense. Office of the Secretary of Defense, Washington, DC (USA). 
Jan 1989. 22p. Available from NTIS, PC A03/MF A01. 

The Chemical Demilitarization Program was established in re- 
sponse to Section 1412 of the 1986 Defense Authorization Act 
(Public Law 99-145) that directs the DOD to destroy the complete 
unitary chemical stockpile by 1994 in conjunction with the production 
of binary chemical weapons. The Fiscal Year 1989 Defense Autho- 
rization Act (Public Law 100-456) extended program completion to 
1997. Estimates contained in this budget reflect the 1997 comple- 
tion date. The Chemical Agents and Munitions Destruction Defense 
appropriation includes operations and maintenance, procurement, 
and research and development budget activities. Construction funds 
in support of chemical demilitarization are contained in the Military 
Construction, Army Budget request. The Chemical Demilitarization 
Program provides resources to develop and test monitoring and dis- 
posal technology; equip, operate, and maintain disposal facilities; 
provide safe and secure transportation of chemical agents and 
munitions for disposal; dispose of all waste products; and decon- 
taminate and dismantle all disposal equipment at the conclusion of 
toxic operations. Chemical agents and munitions are stored within 
the continental United States, Johnston Atoll, and the Federal Re- 
public of Germany. Funds within this appropriation will by used to 
destroy the entire unitary lethal chemical stockpile. Also included 
are funds for Emergency Response and Program Oversight. 


3503 Verification 
Refer also to citation(s) 30223 


28734 (ANL/ACTV-88/2) Accommodation of on-site inspec- 
tion at DOE facilities: A study performed for the US 
Department of Energy, Assistant Secretary for Defense Pro- 
grams, Office of Arms Control. Gaines, L.L. (ed.). Argonne 
National Lab., IL (USA). Oct 1988. 225p. DOE Contract W-31109- 
ENG-38. Order Number DE89011299/JAW. Available from NTIS, 
PC A10/MF A01 - OSTI; GPO Dep. 

The purpose of this study is to help the US Department of Energy 
(DOE) provide information to negotiators concerning its ability to 
comply with potential verification provisions, including on-site in- 
spection, of upcoming arms control treaties. In this way, DOE can 
attempt to forestall difficulties it might otherwise have in accommo- 
dating on-site inspection at its facilities, while still fulfilling its 
obligations to protect the sensitive information and materials in its 
possession. The work described is preliminary in nature and is 
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meant to identify and scope out major issues. Detailed analysis is 
not included, nor are all issues that might arise. 


36 MATERIALS 


Refer also to citation(s) 28170 


3601 Metals and Alloys 


Refer also to citation(s) 28086, 28101, 28121, 28264, 28301, 
28309, 28309, 28317, 28318, 28358, 28359, 28359, 28372, 28373, 
28374, 28453, 28453, 28455, 28455, 28594, 28594, 28605, 28605, 
28650, 28714, 28878, 28894, 28926, 29068, 29122, 29324, 29326, 
29326, 30081 


28735 (AD-A-202892/6/XAB) Hydrogen segregation to grain 
boundaries and external surfaces. Technical report. Birnbaum, 
H.K.; Sirois, E.; Ladna, B. Illinois Univ., Urbana, IL (USA). Materials 
Research Lab. Oct 1988. 10p. Availabie from NTIS, PC A02/MF 
A01. 

Segregation of hydrogen to grain boundaries, surfaces, and de- 
fects was studied in Nb, Nb - V alloys, and Ni using Secondary lon 
Mass Spectrometry. This technique was shown capable of deter- 
mining the distribution of hydrogen at interfaces under suitable 
experimental conditions. Very large segregation enhancements are 
shown for surfaces and grain boundaries. The enhanced concentra- 
tions extend for significant distances from the surfaces. Secondary 
lon Mass Spectrometry (SIMS) is one of the very few techniques 
capable of determining the distribution of hydrogen and its isotopes 
on a microscopic scale. Due to the complexity of the instrumenta- 
tion and the experimental variables care must be taken to ensure 
that measurement artifacts do not interfere with the determinations. 
Generally, only qualitative analysis can be carried out unless inter- 
nal standards are available; as is the case in many hydride-forming 
systems. This paper reviews some of the necessary experimental 
conditions presents and the results of applying the technique to hy- 
drogen distributions in Nb - V alloys and Ni. 


28736 (AD-A-203625/9/XAB) X-ray-diffraction study of 
phase formation and growth in nitrogen-implanted iron: tem- 
perature effects. Arnott, R.J.; Burns, F.C.; Carreiro, L.G.; Chipman, 
D.R.; Croft, W.J. Army Materials Research Agency, Watertown, MA 
(USA). Materials Technology Lab. Nov 1988. 15p. (MTL-TR-88-38). 
Available from NTIS, PC A03/MF A01. 

Preliminary results are reported from an ongoing study of iron 
nitride grains formed in high-purity iron under nitrogen-ion bombard- 
ment. Under various implantation conditions, different iron nitride 
phases grow large enough to produce sharp x-ray-diffraction lines. 
These lines were used to examine the influence of target tempera- 
ture during implantation. Between 200 and 400 C increasing target 
temperature, which enhances dopant mobility, reduces the retained 
dose of nitrogen and restricts the formation of nitride phases. Over 
this temperature range, however, increasing vacancy mobility favors 
the growth of nitride grains and x-ray line breadth data suggests an 
optimum temperature for growth of Fe,N grains. 


28737 
erties of defect compl in Final report, 25 
September 1985-24 September 1988. Jena, P. Virginia Common- 
wealth Univ., Richmond, VA (USA). Nov 1988. 25p. Available from 
NTIS, PC A03/MF AO}. 

Work was confined to three different areas. These include: (i) 
Defect complexes - Interaction of hydrogen with vacancies, substitu- 
tional impurities, impurity-vacancy complexes, and lattice strain. Also 
studied are the interaction of He with metals, electric field gradient 
produced by impurities at host sites in cubic metals, positron annihi- 
lation in clean voids, as well as those containing rare-gas atoms and 
impurities, and the effect of lattice relaxation on the positron life- 
time. (ii) Disordered Systems - Electronic states, magnetic behavior, 
and the electrical transport in metal-metalloid glasses; role of metal- 
loids in affecting the electronic spectrum; (iii) Clusters - Equilibrium 
geometries, stability, electronic structure, and properties of neutral 
and charged micro-clusters consisting of up to ten atoms. 


(AD-A-203657/2/XAB) Electronic structure and prop- 


meatale 





28738 (AGA-9011369) Prediction of SCC susceptibility 
based on mechanical properties of line pipe steels: Topical re- 
port, November 15, 1988. Christman, T.K. Battelle Columbus Div., 
OH (USA). 15 Nov 1988. 27p. (NG—18/180). Available from Ameri- 
can Gas Association, 1515 Wilson Road, Arlington, VA 22209. 

In this research program three line pipe steels, removed from 
long-term service, were examined to determine if there is a correla- 
tion between their mechanical properties and stress-corrosion 
cracking resistance. The hypothesis was that the steel with the 
greatest tendency for strain hardening, under cyclic and monotonic 
stress conditions would also have the highest threshold stress for 
stress-corrosion crack initiation. This hypothesis was verified by the 
laboratory experiments, which showed the steel with the greatest 
tendency for strain hardening to have the highest resistance to 
stress-corrosion. Two other steels, with distinctly lower resistance to 
plastic deformation, had lower threshold stresses for stress- 
corrosion. This observation is consistent with the present concept of 
stress-corrosion crack growth, which holds that crack tip dissolution, 
and hence crack propagation, occurs because localized plastic de- 
formation ruptures passive films or prevents film formation resulting 
in crack growth. 2 refs., 9 figs., 2 tabs. 


28739 (AGA-9011370) A study of the yield/tensile ratio and 
its effect on line-pipe behavior. Maxey, W.A.; Eiber, R.J. Battelle 
Columbus Div., OH (USA). Aug 1988. 56p. (NG—18/168). Available 
from American Gas Association, 1515 Wilson Road, Arlington, VA 
22209 $50.00. 

Considerable research has been conducted to define the signifi- 
cance of the yield-to-tensile (Y/T) ratio for line-pipe steels. In the 
late 1960s and early 1970s, a study was completed in which a se- 
ries of burst tests was conducted on 41 pipes ranging from 8 to 42 
inches in diameter and representing API Specification 5L Grades A 
through X65. In this study, only 2 of the 41 materials studied had a 
Y/T ratio greater than 0.9, and these were artificially created. With 
the advent of the X70 and X80 steels, higher Y/T ratios have devel- 
oped as the yield strength increased. A re-examination of this 
question in terms of the higher strength materials is presented 
herein. The objective of this research is to determine if the high Y/T 
ratio of X70 and X80 line-pipe steels in any way restricts such oper- 
ating practices as hydrostatic testing, operating stress level, and 
flaw behavior. 4 refs., 17 figs., 8 tabs. 


28740 (BARC—1431) Laser processing of metals and alloys. 
Goswami, G.L.; Kumar, Dilip; Roy, P.R. Bhabha Atomic Re- 
search Centre, Bombay (India). 1988. 87p. Order Number 
DE89613235/JAW. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

Laser, due to its high degree of coherence can produce powder 
density in the range of 10°-10'' W/mm®. This high power density of 
the laser beam enables it to be utilized for many industrial applica- 
tions, e.g. welding, cutting, drilling, surface treatment, etc. Laser 
processing of materials has many advantages, e.g. good quality 
product at high processing speed, least heat affected zone, mini- 
mum distortion, etc. In addition, the same laser system can be 
utilized for different applications, a very cost effective factor for any 
industry. Therefore laser has been adopted for processing of differ- 
ent materials for a wide range of applications and is now replacing 
conventional materials processing techniques on commercial merits 
with several economic and metallurgical advantages. Applications of 
laser to process materials of different thicknesses varying from 0.1 
mm to 100 mm have demonstrat ed its capability as an important 
manufacturing tool for engineering industries. While lasers have 
most widely been utilized in welding, cutting and drilling they have 
also found applications in surface treatment of metals and alloys, 
e.g. transfor mation hardening and annealing. More recently, there 
has been significant amount of research being undertaken in laser 
glazing, laser surface alloying and laser cladding for obtaining im- 
proved surface properties. This report reviews the stat us of laser 
processing of metals and alloys emphasising its metallurgical as- 
pects a nd deals with the different laser processes like welding, 
cutting, drilling and surface treatment highlighting the types and 
choice of laser and its interaction with metals and alloys and the ap- 
plications of these processes. (author). 93 refs., 32 figs., 7 tables. 


28741 (CANMET-—PMRL-87-69-TR) Report on the meeting of 
the panel on cathodic protection of underground storage tanks. 
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Revie, R.W. Canada Centre for Mineral and Energy Technology, Ot- 
tawa, Ontario (Canada). 1987. 14p. (CONF-8709431-: Meeting of 
the panel on cathodic protection of underground storage tanks, 
Charlottetown, CA, September 11, 1987; MICROLOG—89-00982). 
Available from Canada Centre for Mineral and Energy Technology, 
Technical Information Division, 555 Booth St., Rm. 342, Ottawa, 
ON, Canada K1A 0G1; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 

The objectives of this meeting were: to establish whether the 
CAN 4-S 603.1 code is adequate in all respects; whether some 
tanks fulfilling this code are actually corroding; how it should be re- 
vised; whether existing installations should be modified for corrosion 
protection; to identify the areas of disagreement between panel 
members and to suggest additional research and development. Dis- 
cussed are the criteria for cathodic protection, voltage potential 
drop, anodes, coatings, potential measurements, and leaks. Recom- 
mendations are made. Biographies of the participants in the panel 
are included. 3 refs., 1 fig. , 3 tabs. 


28742 (CEA-CONF-9757) Stochastic description of cascade 
size effects on phase stability under irradiation. Martin, G.; 
Bellon, P. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Technologie. 1988. 14p. (CONF-881155—: 
Fall meeting of the Materials Research Society, Boston, MA, US, 
November 28, 1988). Order Number DE89770500/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Cascade size may affect phase stability under irradiation because 
of two distinct contributions: the replacement to displacement cross 
section ratio depends on the deposited energy density; ballistic 
jumps which tend to disorder ordere compounds occur by bursts (of 
size b), while thermal jumps which restored long range order occur 
one by one. The latter effect cannot be handled by standard rate 
theory. A stochastic treatment of the problem, based on a Fokker 
Planck approximation of the relevant master equation is summa- 
rized. It is shown that the possible values of the long range order 
parameter under irradiation are not affected by the size b of the 
bursts, but that the respective stability of the former is b dependent. 
As a consequence, the stability diagram of phases under irradiation 
varies with b. Such a diagram is computed for the NisMo system 
where three structures are competing: the disordered solid solution, 
Dia and DOg3. A broadening by 100K of the stability domain of the 
short range ordered structure to the expense of the long range 
ordered one is predicted when increasing b from 1 to 100. The sto- 
chastic potentials introduced in the present treatment are by no 
means free energies of some constrained state. They can however 
be computed in a mean field type approximation. 23 refs. 


28743 (CEA-TR-2252) Computer aided measurement of 
thermal conductibility of superconducting niobium. Meuser, 
H.G. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Feb 1988. 92p. (in French). Order Number 
DE89764053/JAW. Available from NTIS (US Sales Only), PC 
AOS/MF A01. 

Superconducting cavity resonators for particle accelerators re- 
quire niobium of high thermal conductivity which was measured 
from 1.4 K to 20 K. A minicomputer program was developed for 
operation control and data processing. Improvement in niobium fab- 
rication by decreasing impurity content led to an increase in thermal 
conductivity from 8 W/m. K to 35 W/m. K at 4.2 K. 


28744 (CERN-EP-88-145) The effect of heavy doping on 
complex formation and diffusivity of Sb in Si. Larsen, A.N.; 
Tidemand-Petersson, P.; Andersen, P.E.; Weyer, G. European Or- 
ganization for Nuclear Research, Geneva (Switzerland). 25 Oct 
1988. 7p. (CONF-8808163-2: 3. international conference on shal- 
low impurities in semiconductors, Linkoping, SE, August 10, 1988). 
Order Number DE89011558/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI. 

The complex formation and diffusivity during rapid thermal an- 
nealing of low concentrations of ion-implanted Sb in silicon have 
been studied as functions of donor concentration by combination of 
Rutherford backscattering spectroscopy, Hall effect/resistivity mea- 
surement combined with layer removal, transmission electron 
microscopy, and Moessbauer spectroscopy. For extrinsic/intrinsic 
carrier concentrations n/n;>20 extremely large diffusion coefficients 


are found exhibiting approximately an (n/n;)* dependence. This de- 
pendence is correlated to the appearance of a new defect-complex 
containing Sb as revealed by Moessbauer spectroscopy. 9 refs., 7 
figs. 


28745 (CERN-EP-88-150) Diffusion of implanted Te and Se 
in noble metals. Rummel, G.; Mehrer, H. European Organization 
for Nuclear Research, Geneva (Switzerland). 26 Oct 1988. 6p. 
(CONF-8809199-2: DIMETA-88: international conference on diffu- 
sion in metals and alloys, Balatonfuered, HU, September 5, 1988). 
Order Number DE89011563/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A011 - OSTI. 

Diffusion of Se and Te into single crystals of Cu, Ag and Au was 
studied by the radiotracer technique. To overcome difficulties with 
the low solubility of these elements in noble metals 7>Br and '2'Xe 
available in radioactive ion beams at the ISOLDE facility of CERN 
were implanted in a mass-separated form into the samples with an 
energy of 60 keV. The projected ranges of the implanted ions are 
about 30 nm. The short-lived implants decay within several hours 
into their long-lived daughters/granddaughters 75Se/'2'Te. These 
were utilized as “thin film” sources for radiotracer experiments. After 
heat-treatments and microtome sectioning Gaussian penetration 
profiles were observed. The present results on Te and Se together 
with literature data on the diffusion of other electropositive foreign 
atoms in noble metals show that the diffusivity of foreign atoms in- 
creases with increasing valence difference between foreign atom 
and solvent. 19 refs., 6 figs., 2 tabs. 


28746 (CONF-8905118-5) Modeling the effect of surface 
active elements on weld pool fluid flow, heat transfer and ge- 
ometry. Zacharia, T.; David, S.A.; Vitek, J.M.; DebRoy, T. Oak 
Ridge National Lab., TN (USA). 1989. 7p. DOE Contract ACO5- 
840R21400. From 2. international conference on trends in welding 
research; Gatlinburg, TN, US; May 15, 1989. Order Number 
DE89012504/JAW. Available from NTIS, PC A02/MF AO1 - OSTI; 
GPO Dep. 

The influence of sulfur on the heat flow and fluid flow and the 
transient development of the weld pool was quantitatively evaluated 
for two heats of Type 304 stainless steel containing 90 and 240 
ppM sulfur, respectively. A transient heat transfer model was uti- 
lized to simulate the heat flow and fluid flow in the weld pool during 
stationary laser and gas tungsten arc (GTA) spot welds. A recently 
developed surface tension model was utilized to calculate the tem- 
perature coefficient of surface tension (d+/dT) as a function of 
temperature and sulfur content. This allows a realistic evaluation of 
the effect of surface-active elements on the fluid flow and weld ge- 
ometry. The computed results indicate that during stationary 
welding, the weld pool surface temperatures are fairly high. As a 
consequence, the temperature coefficient of surface tension be- 
comes negative and a radially outward or a bifurcated flow of weld 
metal occurs even when the weld pool contains a significant 
amount of sulfur. The predictions of the modei were verified by 
comparing the calculated and experimentally observed fusion zone 
geometry. The results indicate very good agreement between the 
predicted and experimentally observed fusion zone geometry, for 
both laser and gas tungsten arc (GTA) spot welds, due partly to the 
accurate treatment of surface tension gradient driven flows. 21 refs., 
7 figs., 2 tabs. 


28747 (CONF-8905118-6) Welding of helium-doped 
austenitic and ferritic stainless steels. Lin, H.T.; Grossbeck, 
M.L.; Goods, S.H.; Chin, B.A. Auburn Univ., AL (USA). 1989. 8p. 
DOE Contract FG05-86ER52139. From 2. international conference 
on trends in welding research; Gatlinburg, TN, US; May 15, 1989. 
Order Number DE89012523/JAW. Available from NTIS, PC AO2/MF 
A01 - OSTI; GPO Dep. 

Helium was uniformly implanted into type 316 stainless steel and 
Sandvik HT-9 (12Cr-1MoVW) to levels of 0.18 to 256 appm and 0.3 
to 1 appm, respectively, using the “tritium trick” technique. Bead-on- 
plate welds were then produced under fully constrained conditions 
using the gas tungsten arc (GTA) process. For 316 stainless steel, 
catastrophic intergranular fracture occurred in the heat-affected 
zone (HAZ) of welds with helium levels equal to or greater than 2.5 
appm. Brittle cracking along the central line of the fusion zone was 
also observed for the welds containing 105 and 256 appm He. For 
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HT-9, intergranular cracking occurred in the HAZ along prior- 
austenite grain boundaries of welds containing 1 appm He. Electron 
microscopy observations showed that the cracking in the HAZ origi- 
nated from the growth and coalescence of grain boundary helium 
bubbies and that the fusion zone cracking resulted from the growth 
of helium at dendrite interfaces. Results of this study indicate that 
the use of conventional fusion welding techniques to repair 
irradiation-degraded materials containing even small amounts of he- 
lium may be difficult. 8 refs., 3 figs. 


28748 (DOE/ER/45285-3) Grain boundary phase equilibria 
in metallic systems: Progress report, December 1, 1986—April 
30, 1989. Deymier, P.A. Arizona Univ., Tucson, AZ (USA). Apr 
1989. 24p. DOE Contract FG02-87ER45285. Order Number 
DE89011787/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A method for growing high purity aluminum bicrystals with con- 
trolied misorientation and grain boundary (GB) plane inclination has 
been successfully implemented. Computer simulations of a = = 5 
[001] symmetric tilt GB in aluminum does not undergo premelting 
but exhibit a second-order transition associated with an increase in 
atomic mobility in the GB plane. A GB rotation transition ina £ = 5 
bicrystal from a (210) inclination to a (88 19 1) orientation has been 
characterized as a first order phase transition. It takes place by dif- 
ferential shear of the grains across the interface. The driving force 
for rotation is related to the amount of torque the interface may sus- 
tain. The elastic energy contribution to segregation of point defects 
to planar defects is short range. This elastic contribution is long 
range if the GB is stresses with points of dilatation. Segregation 
may result in the complete filling of the interface with solute atoms 
or the formation of regions of high solute concentration along the in- 
terface. High resoiution electron microscopy images of a near twin 
boundary in aluminum shows relaxation of secondary grain bound- 
ary dislocation cores when the burgers vectors are parallel to the 
interface plane. The relaxation leads to a local change in translation 
state of the GB. 8 figs. 


28749 (DOE/ER/45315-2) The effects of gradients on 
boundary stability: Progress report, March 31, 1988—February 
15, 1989. Hackney, S.A.; Plichta, M.R.; Lee, J.K. Michigan Techno- 
logical Univ., Houghton, MI (USA). [1989]. 8p. DOE Contract 
FG02-87ER45315. Order Number DE89011590/JAW. Available from 
NTIS, PC A02 - OSTI. 

This report presents the results for the second year of a DOE 
funded project entitled, “The Effects of Gradients on Boundary Sta- 
bility,” (DE-FG02-87ER45315) in the following major areas: grain 
boundary and grain boundary dislocation behavior in a stress gradi- 
ent; grain boundary and grain boundary dislocation behavior in a 
concentration gradient (DIGM); effects of unstable grain boundaries 
on morphological development of second phases (cellular); 
coherency strain and coherency loss at interfaces; thin film morpho- 
logical stability under non-equilibrium conditions; and stability of 
interphase boundaries under non-equilibrium conditions (micro- 
scopic and macroscopic). 2 figs. 


28750 (DOE/ER/52139-T2) Cavitation kinetics during GTA 
[gas tungsten arc] welding of helium containing stainless steel. 
Lin, H.T.; Grossbeck, M.L.; Goods, S.H.; Chin, B.A. Auburn Univ., 
AL (USA). [1989]. 37p. DOE Contract AC05-840R21400. Order 
Number DE89012514/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Helium was implanted in type 316 stainless steel, through tritium 
decay, to levels of 0.18, 2.5, 27, 105 and 256 appm. Bead-on-plate 
welds were then produced using the gas tungsten arc process. Dur- 
ing welding, the sheet specimens were fully constrained transverse 
to the welding direction. Both full and partial penetration welds were 
made. Upon cooling, complete, through-section cracking occurred in 
the heat-affected zone of specimens with helium concentrations 
equal to or greater than 2.5 appm. No such cracking was observed 
in helium-free control specimens or in specimens containing the 
lowest helium concentration. Examination of these cracks revealed 
them to be entirely intergranular in nature. In addition to the heat- 
affected zone cracking, brittle, centerline cracking occurred in the 
fusion zone of specimens containing 105 and 256 appm helium. 
Transmission and scanning electron microscopy results indicated 
that the cracking in the fusion zone resulted from the precipitation of 





helium along solidification interfaces and that the heat-affected zone 
cracking originated from the growth and coalescence of grain bound- 
ary helium bubbles. For the latter case, a mechanism for bubble 
growth is proposed. The growth rate predicted by this mechanism 
favorably predicts the experimentally measured time lag between 
peak weld temperature and the onset of cracking. 33 refs., 11 figs. 


28751 (DOE/NE/37963-9) Deformation induced microstruc- 
tural and microchemical changes during thermomechanical 
treatment: Annual progress report, October 1, 1987-September 
30, 1988. Advani, A.; Bagchi, A.; Cedeno, C.; Charlot, L.A.; Venne, 
L.J. Oregon Graduate Center, Beaverton, OR (USA). 1988. 130p. 
DOE Contract AC06-86NE37963. Order Number DE89011608/JAW. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

Considerable activity has been focused in recent years on the 
structure and behavior of grain boundaries. Most of this activity has 
centered on atomistic aspects and has not enabled direct interpola- 
tion of results toward mechanical properties in engineering 
materials. As a result, significant developments in basic understand- 
ing of grain boundary structure have not significantly impacted 
engineering practice. Thus the impetus for this study. Topics cov- 
ered in this report are: thermomechanical effects on grain boundary 
microstructure, thermomechanical effects on grain boundary micro- 
chemistry, processing and fabrication characterizing, and integration 
and modeling. 


28752 (ECN-212) Final report on the REAL-84 exercise. 
Zijp, W.L.; Nolthenius, H.J.; Zsolnay, E.M.; Szondi, E.J. Netherlands 
Energy Research Foundation, Petten (Netherlands). Nov 
1988. 99p. (BME-TR-RES—18/88;IAEA-NDS—212). Order Number 
DE89613333/JAW. Available from NTIS (US Sales Only), PC 
A05/MF A01 - OSTI; INIS. 

The main aim of the REAL-84 exercise, organized by the Interna- 
tional Atomic Energy Agency in Vienna, was to improve the 
assessment of accuracies in radiation damage predictions by 
various laboratories using good quality input data and proper calcu- 
lation methods. The emphasis was concentrated on radiation 
damage characterization to reactor pressure vessels and related 
neutron technology. The long term aim of this exercise was to strive 
towards the establishment of standardized metrology procedures 
and recommended nuclear data for use in spectrum adjustment and 
damage parameter calculations. In this calculation exercise dealing 
with seven different neutron spectra the best available input data 
were used. Also some utility programs were included to facilitate the 
preparation of input data for the adjustment codes. This final report 
presents a discussion on the 44 sets of adjustment results received 
from 12 laboratories. The comparison of the results of the various 
spectra showed in most cases a relatively large and unexpected in- 
terlaboratory spread. Attention is given to this phenomenon. Also 
the quality of the input data set and a characterization of covariance 
matrices is summarized. 


28753 (EGG-M-—08787) Laser sound generation in a weld 
pool. Carlson, N.M.; Johnson, J.A. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). 1987. 10p. DOE Contract AC07-761D01570. 
(CONF-870691-14: 14. annual review of progress in quantitative 
non-destructive evaluation, Williamsburg, VA, US, June 22, 1987). 
Order Number DE89010994/JAW. Available from NTIS, PC A03 - 
OSTI. 

A welding machine requires three additional basic components for 
truly automated operation: sensors which detect physical properties 
of the weld; a model of the welding process which relates the con- 
trollable welding parameters, current, voltage, welding speed, etc., 
to the physical properties of the weld; and a control system which 
takes the signals from the sensors and converts them into a form 
which can be used for feedback control of the welding machine. As 
part of a larger program to investigate all aspects of this problem, 
this study is concerned with the development of ultrasonic sensors 
to detect the physical properties of the weld. 14 refs., 5 figs. 


28754 (EGG-M-17987) Sensing and modelling of gas metal 
arc welding. Smartt, H.B.; Johnson, J.A.; Allemeier, R.T.; Carlson, 
N.M.; Einerson, C.J.; Watkins, A.D. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). 1987. 9p. DOE Contract ACO7-761D01570. (CONF- 
870679-6: 5. symposium on energy engineering sciences, 
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Argonne, IL, US, June 17, 1987). Order Number DE89011153/JAW. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Welding automation is normally concerned with directly controlling 
such factors as current, arc voltage, travel speed, and filler wire 
speed. Several other levels of control can be identified beyond 
present technology including control of weld heat input, cooling rate, 
and bead geometry (bead width, penetration, reinforcements, and 
defects). This work describes the development of a steady-state 
model of the gas metal arc (GMA) welding process which allows in- 
dependent control of the heat and mass input to the base metal. An 
electro-optical technique for measurement of the welding pool and 
groove geometry is also described along with an ultrasonic method 
for sensing the weld bead. 5 refs., 5 figs., 1 tab. 


28755 (EPRI-NP-6310) Calculating the tearing resistance of 
ductile steels: Final report. Zahoor, A. Electric Power Research 
Inst., Palo Alto, CA (USA); NOVETECH Corp., Rockville, MD 
(USA). May 1989. 66p. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

This work was motivated by the results of fracture mechanics 
analysis for the low upper shelf (A-11) reactor vessel issue. The 
analysis indicated a need for J-resistance curve that includes crack 
extensions from about 0.5 to 1.0 inch. Specimens from reactor 
vessel surveillance capsules will not provide the needed crack ex- 
tension. Therefore, there is a need for a reliable method that can be 
used to extrapolate small specimen J-resistance curve for evalua- 
tion of large components. This report focuses on the development 
of accurate J solution, assesses the impact of approximations on 
the current method, and proposes a criterion for extrapolating the J- 
resistance curve. This report presents new J-integral solutions for 
the compact tension [C(T)] and three-point bend bar [SE(B)] speci- 
mens. The solutions cover a wide range of crack lengths, allowing 
analysis for crack lengths greater than 20 percent of the specimen 
width. These solutions are useful for generating accurate J- 
resistance curves. Solutions for both the Jg and Jy are derived. The 
digitized form of the Jg and Jy solutions suitable for implementing 
into a computer code are presented in an Appendix. 20 refs., 19 
figs., 7 tabs. 


28756 (FRCEA-TH-183) Effect of the solutes Si, Ge, Sb on 
cavity germination and vacancy migration in nickel irradiated 
by electrons. Nguy, T. Paris-11 Univ., 91 - Orsay (France). Jan 
1988. 135p. (In French). Order Number DE89770533/JAW. Avail- 
able from NTIS (US Sales Only), PC AO7/MF A01. 

Effect of Si solute (negative size effect) and of Ge and Sb solutes 
(positive size effect) on the germination of cavities in electron irradi- 
ated nickel between 200°C and 400°C is studied. With a simple 
germination model, taking into account dislocation density variable 
with temperature and Frenkel defects production rate, it is shown 
that cavity germination rate varies strongly when the solute is 
changing either vacancy formation enthalpy or vacancy migration 
enthalpy or interstitial migration enthalpy. Positron lifetime measure- 
ments show that the solutes Ge and Sb increase considerably 
vacancy migration enthalpy but is not modified by the solute Si. 
Cavity germination rate is measured by electron microscopy in 
nickel and nickel alloys: Ni 0.8% at Si, Ni 0.8% at Ge, Ni 0.1% at 
Sb and Ni 0.8% at Sb irradiated with electrons. At 300°C germina- 
tion rate is reduced ten-fold by Si, increased 4-fold by Sb and is 
practically unchanged with Ge. 


28757 (GKSS—88/E/59) Modifications of ASTM E 813-81 
standard test method for an improved definition of J\, using 
new blunting-line equation. Heerens, J.; Schwalbe, K.H.; Cornec, 
A. GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesthacht- 
Tesperhude (Germany, F.R.). 1988. 18p. Available from Reprint 
from Special Technical Publication 945 (1988) p. 374-389, American 
Society for Testing and Materials, Philadelphia, PA (USA). 

A test procedure for determining the fracture resistance of ductile 
metallic materials under stable crack growth conditions is described. 
The procedure consists of the determination of a J-Aa curve with 
particular emphasis on the near-initiation region. In our proposal, Jj. 
is defined as the fracture resistance at 0.2-mm stable ductile tear- 
ing. It is determined by the intersection of the J-Aa curve with an 
intercept line which is parallel to and 0.2 mm off the blunting line. 
The blunting-line formula is improved by accounting for the strain 
hardening behavior of the material. A simple determination of the 


blunting-line equation is shown, and its applicability is checked us- 
ing a broad range of materials. 


28758 (INIS-BR-1457) Radiographic and ultrasonic testings 
of welded joints of 6063 aluminium alloy. Oliveira e Silva Mury, 
A.G. de. Universidade Federal, Rio de Janeiro, RJ (Brazil). Coorde- 
nacao dos Programas de Pos-graduacao de Engenharia. May 1980. 
90p. (In Portuguese). Order Number DE89613285/JAW. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

A study on evaluation of weld defects in aluminium butt joints was 
made in a comparative way through the radiographic and ultrasonic 
testing. This work was conducted with pipes 5 IPS (6,35 mm thick- 
ness) of 6063 aluminium alloy, circumferential TIG welded, due to 
the difficulty on performing non-destructive testing with this sched- 
ule. It was concluded thta ultrasonic testing has adequate sensitivity 
when setting gain adjustment is made with aid of a reference curve 
constructed by using a Reference Block (among others studied) 
with 1,5 mm dia. Hole as reference reflector, and a 5 MHz angle 
beam search-unit. In this case the ultrasonic testing is more accu- 
rate than radiographic testing to detect planar defects like lack of 
fusion and lack of penetration. Defect sizing by ultrasonic methods 
employed were 6 and 20 dB drop methods. In spite of your ob- 
served limitations concerning the establishment of the real size of 
defects, the procedure applied was precise for locate and define the 
weld defects that where found in this study. 


28759 (LA-UR-89-1162) Studies of the Ag/Cu(110) bimetal- 
lic interface using optical second-harmonic generation. 
Muenchausen, R.E.; Hoffoauer, M.A.; Taylor, T.N. Los Alamos Na- 
tional Lab., NM (USA). 1989. 12p. DOE Contract W-7405-ENG-36. 
(CONF-890306-3: Industry-university advanced materials confer- 
ence, Denver, CO, US, March 6, 1989). Order Number 
DE89011195/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Optical second harmonic generation (SHG) has recently been 
shown to be a sensitive, real-time, in situ probe for studying inter- 
faces under many different environments. With regard to atomically 
clean well-characterized surfaces, SHG has been shown to be sen- 
sitive to submonolayer coverages of adsorbates, the structural 
symmetry or molecular arrangement on the surface, and the surface 
reordering observed during laser induced melting and recrystalliza- 
tion. Previous SHG studies of bimetallic systems have focused on 
alkali metal adsorption onto transition metal substrates. In these 
systems the observed SH response is enhanced by a factor of one 
thousand upon alkali adsorption, due to the large charge transfer to 
the substrate. We have chosen to study the growth of Ag overlayers 
on an atomically clean and well-characterized Cu(110) surface. The 
Ag overlayer growth on this substrate is known to have some inter- 
esting temperature dependent behavior that is typical for systems in 
which significant three-dimensional clustering is known to be impor- 
tant. Cu and Ag, while electronically similar, are immiscible near 
room temperature, hence there is no significant surface or bulk alloy 
formation. 16 refs., 4 figs., 1 tab. 


28760 (LA-UR-89-1208) Amorphous metal alloys produced 
by mechanical alloying. Tiainen, T.J.; Schwarz, R.B. Los Alamos 
National Lab., NM (USA). 1989. 9p. DOE Contract W-7405-ENG- 
36. (CONF-8905131-1: 5. Scandinavian symposium on materials 
science, Copenhagen, SE, May 22, 1989). Order Number 
DE89011189/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Mechanical alloying is a powder metallurgy method used in com- 
mercial production of high temperature superalloys. Under specific 
conditions, mechanical alloying allows the synthesis of amorphous 
metal alloys from mixtures of pure metal powders or from the pow- 
ders of intermetallic compounds. Because the amorphizing 
transformation during mechanical alloying is a solid state reaction, 
most of the difficulties related to the amorphization by rapid solidifi- 
cation of melts can be avoided. Mechanical alloying allows the 
synthesis of amorphous alloys from metals with high melting tem- 
peratures and the resulting alloys have interesting properties such 
as high hardness and high crystallization temperatures. We used 
mechanical! alloying for the synthesis of amorphous alloys in the bi- 
nary alloy systems NI-Sn, Nb-Si and Al-Hf. The amorphous alloy 
powders were characterized by x-ray diffraction, differential scanning 
calorimetry, scanning and transmission electron microscopy and 
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hardness measurements. Produced alloys were compacted by hot 
pressing and the obtained compacts were characterized by x-ray 
diffraction, density and hardness measurements and by optical and 
scanning electron microscopy. The results of the amorphization and 
compaction studies are presented and discussed together with the 
characteristics of the mechanical alloying process. 15 refs., 5 figs. 


28761 (LBL-26565) Research on the mechanism of thermal 
fatigue in near-eutectic Pb-Sn solders. Morris, J.W. Jr.; Grivas, 
D.; Tribula, D.; Summers, T.; Frear, D. Lawrence Berkeley Lab., CA 
(USA). Jan 1989. 39p. DOE Contract AC03-76SF00098. (CONF- 
8903118—1: 13. Department of Navy annual electronics 
manufacturing seminar, China Lake, CA, US, March 2, 1989). Order 
Number DE89011430/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper discusses the microstructures of solder joints and the 
mechanisms of thermal fatigue, which is an important source of 
failure in electronic devices. The solder joints studied were near- 
eutectic Pb—Sn solder contacts on copper. The microstructure of the 
joints is described. While the fatigue life of near-eutectic solder 
joints is strongly dependent on the operating conditions and on the 
microstructure of the joint, the metallurgical mechanisms of failure 
are surprisingly constant. When the cyclic load is in shear at tem- 
peratures above room temperature the shear strain is 
inhomogeneous, and induces a rapid coarsening of the eutectic mi- 
crostructure that concentrates the deformation in well-defined bands 
parallel to the joint interface. Fatigue cracks propagate along the 
Sn-Sn grain boundaries and join across the Pb-rich regions to 
cause ultimate failure. The failure occurs through the bulk solder 
unless the joint is so thin that the intermetallic layer at the interface 
is a significant fraction of the joint thickness, in which case failure 
may be accelerated by cracking through the intermetallic layer. The 
coarsening and subsequent failure is influenced more strongly by 
the number of thermal cycles than by the time of exposure to high 
temperature, at least for hold times up to one hour. Thermal fatigue 
in tension does not cause well-defined coarsened bands, but often 
leads to rapid failure through cracking of the brittle intermetallic 
layer. Implications are drawn for the design of accelerated fatigue 
tests and the development of new solders with exceptional fatigue 
resistance. 28 refs., 21 figs. 


28762 (LBL-26653) The strength-toughness relationship at 
cryogenic temperatures in aluminum-lithium alloy plate. Glazer, 
J.; Morris, J.W. Jr. Lawrence Berkeley Lab., CA (USA). Mar 1989. 
16p. DOE Contract AC03-76SF00098. (CONF-8903109-3: 5. inter- 
national aluminum-lithium conference, Williamsburg, VA, US, March 
28, 1989). Order Number DE89011816/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Both 2090-T81 and 2091-T8 plate display increasing strength 
fracture toughness and elongation with decreasing test temperature 
for some low temperature regimes, test orientations and tempers. 
The relation between these properties and the fracture behavior is 
explored in this study in an attempt to elucidate the source of the 
increase in toughness observed at low temperature. Various alter- 
nate mechanisms are explored, including the influences of 
crack-dividing intergranular splitting and increased plastic deforma- 
tion on the work of fracture. It is concluded that when the primary 
fracture mode is unchanged, the best correlation with experiment is 
achieved by relating the toughness and the deformation properties 
of the material. 20 refs., 5 figs., 2 tabs. 


28763 (LBL-26938) The molecular structure of organic 
overlayers on palladium single crystal surfaces: A LEED and 
HREELS study. Ohtani, Hiroko. Lawrence Berkeley Lab., CA 
(USA). Nov 1988. 423p. DOE Contract AC03-76SF00098. Order 
Number DE89011775/JAW. Available from NTIS, PC A18/MF A01 - 
OSTI; GPO Dep. 

The surface structures of molecular overlayers on palladium sin- 
gle crystal surfaces have been determined by dynamical low energy 
electron diffraction (LEED) and by a combination of LEED and high 
resolution electron energy-loss spectroscopy (HREELS). CO 
molecules adsorbed on Pd and the molecular structure of the or- 
dered (3x3) superlattice of coadsorbed benzene and CO on the 
Pd(111) crystal face has been investigated. A tabulation is compiled 
of the ordering characteristics of clean and adsorbate-covered sin- 
gle crystal surfaces based on diffraction patterns observed with 


LEED. Over 3000 structures are classified by rotational symmetry of 
the substrate surfaces and by type of sub-class: alloy surfaces, or- 
ganic overlayers, coadsorbed overlayers, physisorbed overlayers, 
and high-Miller-index (stepped) surfaces. The important characteris- 
tics of each sub-class are reviewed and future directions of LEED 
investigations are proposed. 177 refs., 67 figs., 10 tabs. 


28764 (NEI-DK-139) Corrosion in seawater systems. Final 
report of the NKA project MAT 510. NORD, 1988:102. Henrikson, 
S. Nordisk Kontaktorgan for Atomenergispoergsmaal, Risoe (Den- 
mark). Sep 1988. 21p. Order Number DE89613329/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

NORD, 1988:102. 

Highly alloyed stainless steels have been exposed to natural 
chlorinated and chlorine-free seawater at 35 deg. C. Simulated tube- 
tubesheet joints, weld joints and galvanic couples with titanium, 90/ 
10 CuNi and NiAi bronze were tested and evaluated for corrosion. 
The corrosion rates of various anode materials - zinc, aluminium 
and soft iron - were also determined. Finally the risk of hydrogen 
embrittlement of tubes of ferritic stainless steels and titanium as a 
consequence of cathodic protection was studied. An attempt was 
also made to explain the cracking mechanism of the ferritic steels 
by means of transmission electron microscopy. One important con- 
clusion of the project is that chlorinated seawater is considerably 
more corrosive to stainless steels than chlorine-free water. .viiereas 
chlorination reduces the rate of galvanic corrosion of copper materi- 
als coupled to stainless steels. Hydrogen embrittlement of ferritic 
stainless steels and titanium as a consequence of cathodic protec- 
tion of carbon steel or cast iron in the same structure can be 
avoided by strict potentiostatic control of the applied potential. 


28765 (NUREG/CR-5216) Post-irradiation fracture tough- 
ness characterization of four lab-melt plates. Hiser, A.L. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing; Materials Engineering Associates, Inc., Lanham, MD (USA). 
Apr 1989. 123p. (MEA-2311). Available from NTIS, PC AO6/MF 
A01 - GPO - OSTI. 

Previous work indicated that the irradiation-induced transition tem- 
perature elevation (AT) evaluated from Charpy-V (Cy) data at the 41 
J (30 ft-lb) level can give a nonconservative estimate of the AT of 
the static fracture toughness (K,,) curve at the 100 MPa,/m (91 
ksi/in.) level. This trend was most evident for base metals (plate 
and forging). The present study looked at the effect of the chemical 
composition on the relationship between AT from C, and AT from 
Kj,. Four steel plates, having different contents of copper, nickel 
and phosphorus for different degrees of radiation sensitivity, were 
used. Static fracture toughness, Cy and tensile tests of the unirradi- 
ated and the irradiated conditions were made. In addition, rapid 
load fracture toughness and drop weight tests of the unirradiated 
condition were made. The results for the four plates indicate that 
the correspondence between AT from Cy, and AT from K,, is not 
affected significantly by differences in copper, nickel and/or phos- 
phorus content. In each data set, the AT from C, underestimates 
the AT from K,. measured by CT tests. 11 refs., 50 figs., 41 tabs. 


28766 (NUREG/CR-5356) Improved model for predicting J- 
R curves from charpy data: Final report. Eason, E.D.; Nelson, 
E.E. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Modeling and Computing Services, Sunnyvale, CA 
(USA). Apr 1989. 48p. (MCS—890301). Available from NTIS, PC 
A03/MF A01 - GPO - OSTI. 

It is necessary to estimate J-R data for aging and residual life 
studies, using data from surveillance capsule specimens that reflect 
the current state of the pressure vessel steel. An improved model is 
needed that will predict J-R data from Charpy data, tensile proper- 
ties, material composition, temperature, and fluence. This report 
describes Phase | of a project to develop such a model, using inno- 
vative pattern recognition and surface-fitting codes to identify the 
key parameters and optimal modeling functions. In Phase |, a 
readily-available sample of data on reactor pressure vessel and pip- 
ing steels was collected and analyzed by the pattern recognition 
code. A preliminary model was fitted to the data, producing a more 
convenient model that gives a better fit with fewer fitting constants, 
compared to earlier models. The results are sufficiently encouraging 
to justify a Phase Il project which would produce a calibrated, 
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validated model for J-R data, with significantly better predictive ca- 
pability and less data scatter than any model now available. The 
data available for a Phase Il effort are evaluated, and found to be 
adequate for weld metal modeling. A modest testing effort would 
make the data base adequate for calibrating separate weld and 
base metal models. 26 refs., 14 figs., 2 tabs. 


28767 (NUREG/CR-5357) An exploratory study of element 
interactions and composition dependencies in radiation sensi- 
tivity development: Final report. Hawthorne, J.R. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing; Materials Engineering Associates, Inc., Lanham, MD (USA). 
Apr 1989. 177p. (MEA-2341). Available from NTIS, PC AO9/MF 
A01 - GPO - OSTI. 

This investigation employed laboratory melts of pressure vessel 
steels (A 533-B or A 302-B base) to probe suspect interactions be- 
tween copper impurities and manganese, molybdenum, chromium 
and nickel alloying as influencing elevated temperature, radiation 
sensitivity development. Radiation sensitivity is judged on the basis 
of Charpy-V (Cy) notch ductility and yield strength changes by 
288°C irradiation to ~2.5 x 10'9 n/cm?, E > 1 MeV. The investiga- 
tion also qualifies the influence of phosphorus content on radiation 
resistance as a function of copper content and explores suspect 
contributions of tin and arsenic. The findings demonstrate clearly 
that important composition interactions exist in radiation sensitivity 
development. Observed radiation effects are compared to NRC 
Regulatory Guide 1.99, Revision 2 projections; causes of major out- 
liers (unconservative projections) are discussed. The correlation of 
Cy, and tension test methods in weighing radiation sensitivity is as- 
sessed. 26 refs., 23 figs., 9 tabs. 


28768 (OME-1988, pp. 9) A new stainless steel alloy for the 
hydroelectric industry. Schumacher, W.J. (Amco Inc., Middletown, 
OH). Ontario Ministry of Energy, Toronto (Canada). 1988. (CONF- 
880711-—: Small hydro ’88: international conference and trade show, 
Toronto, CA, July 4, 1988; MICROLOG-—89-02657; CE-02581). In 
Small hydro ’88. An international conference and trade show. Pro- 
ceedings, vol. 2. Available from Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, Can. M7A 2B7; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Can., 555 Booth St., Ottawa, Ont., Can. 
K1A 0G1; $10 CAN. 

Over the last 20 years, more and more stainless steels are being 
used in hydro machinery because of their reliability and ease of 
maintenance. The cast grade CA-6NM is very popular for turbine 
components like runners and wicket gates, but has become mar- 
ginal under some operating conditions today. This paper introduces 
Armco’s NITRONIC 60 to the industry by comparing CA-6NM and 
NITRONIC 60 with respect to corrosion, wear and cavitation proper- 
ities. NITRONIC 60, compared to CA-6NM, has superior: corrosion, 
galling, wear and cavitation resistance. It is readity castable and is 
listed as CF-10SMmN in ASTM A351 and A743. It is being used in 
hydroelectric applications for: turbine shaft sleeves, runner blade 
weld overlay, wear rings, nuts and bolts. 9 refs., 3 figs., 6 tabs. 


28769 Electrodeposition of magnesium and magnesium/ 
aluminum alloys. Mayer, A. To Dept. of Energy. USA Patent 
Application 7-146,626. 21 Jan 1988. 16p. DOE Contract W-7405- 
ENG-36. Order Number DE89010889/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Electrolytes and plating solutions for use in processes for electro- 
plating and electroforming pure magnesium and alloys of aluminum 
and magnesium and also electrodeposition processes. An elec- 
trolyte of this invention is comprised of an alkali metal fluoride or a 
quaternary ammonium halide, dimethyl magnesium and/or diethyl 
magnesium, and triethyl aluminum and/or triisobutyl aluminum. An 
electrolyte may be dissolved in an aromatic hydrocarbon solvent to 
form a plating solution. The proportions of the component com- 
pounds in the electrolyte are varied to produce essentially pure 
magnesium or magnesium/aluminum alloys having varying selected 
compositions. 


28770 Method for synthesizing powder materials. Buss, R.J.; 
Ho, P. To Dept. of Energy. USA Patent Application 7-146,628. 21 
Jan 1988. 14p. DOE Contract AC04-76DP00789. Order Number 


DE89010890/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A method for synthesizing ultrafine powder materials, for example, 
ceramic and metal powders, comprises admitting gaseous reactants 
from which the powder material is to be formed into a vacuum reac- 
tion chamber maintained at a pressure less than atmospheric and at 
a temperature less than about 400°K (127°C). The gaseous reac- 
tants are directed through a glow discharge provided in the vacuum 
reaction chamber to form the ultrafine powder material. 1 fig. 


28771 Process for forming a metal compound coating on a 
substrate. Sharp, D.J.; Vernon, M.E.; Wright, S.A. To Dept. of En- 
ergy. USA Patent Application 7-213,012. 29 Jun 1988. 10p. DOE 
Contract AC04-76DP00789. Order Number DE89011806/JAW. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A method of coating a substrate with a thin layer of a metal com- 
pound by forming a dispersion of an electrophoretically active 
organic colloid and a precursor of the metal compound in an elec- 
trolytic cell in which the substrate is an electrode. Upon application 
of an electric potential, the electrode is coated with a mixture of the 
organic colloid and the precursor to the metal compound, and the 
coated substrate is then heated in the presence of an atmosphere 
or vacuum to decompose the organic colloid and form a coating of 
either a combination of metal compound and carbon, or optionally 
forming a porous metal compound coating by heating to a tempera- 
ture high enough to chemically react the carbon. 


28772 Method and apparatus for atomization and spraying 
of molten metals. Hobson, D.O.; Alexeff, |.; Sikka, V.K. To Dept. of 
Energy. USA Patent Application 7-221,393. 19 Jul 1988. 21p. DOE 
Contract AC05-840R21400. Order Number DE89011440/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A method and device for dispersing molten metal into fine particu- 
late spray, the method comprises applying an electric current 
through the molten metal and simultaneously applying a magnetic 
field to the molten metal in a plane perpendicular to the electric cur- 
rent, whereby the molten metal is caused to form into droplets at an 
angle perpendicular to both the electric current and the magnetic 
field. The device comprises a structure for providing a molten metal, 
appropriately arranged electrodes for applying an electric current 
through the molten metal, and a magnet for providing a magnetic 
field in a plane perpendicular to the electric current. 11 figs. 


28773 (PB-89-162598/XAB) Relationship bet » app 
ance and protective durability of coatings: a literature review. 
Nguyen, T.; Collins, B.; Kaetzel, L.; Martin, J.; McKnight, M. Na- 
tional Inst. of Standards and Technology (NEL), Gaithersburg, MD 
(USA). Building Materials Div. Dec 1988. 57p. (NISTIR-88/4010). 
Available from NTIS, PC A04/MF A01. 

For coatings, improved service-life prediction aids in the effective 
selection and use of materials and in the development of cost- 
effective maintenance strategies. However, quantitative measures of 
degradation are essential in predicting service life. Standard proce- 
dures are available to quantitatively measure small changes in the 
appearance properties of coatings, one of the two primary functions 
of coatings, the other being protection. However, quantitative mea- 
surements of early changes associated with the protective function 
usually are not possible. Hence, the objective of the report is to as- 
certain, based upon the literature, whether changes in appearance 
properties of coatings can be used to predict changes in the protec- 
tive properties of the film. It was concluded, that for the most part, 
changes in appearance properties are not related to changes in the 
protective properties of a coating film. 


28774 (SAND-89-0509) Incorporation of surface tension 
into the structural finite element code SANCHO. Weatherby, 
J.R.; Krieg, R.D.; Stone, C.M. Sandia National Labs., Albuquerque, 
NM (USA). Mar 1989. 36p. DOE Contract AC04-76DP00789. Order 
Number DE89011354/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

To analytically model soldering and welding processes it is neces- 
sary to track the deformation of a material as it changes from a 
solid to a liquid and then back again to a solid. Because it is the 
residual stress state in the solid that is of primary interest, the most 
suitable tools for studying this class of problems appear to be La- 
grangian finite element codes that are typically used in the analysis 
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of solids. it is possible to obtain solutions to hydrostatic fluids prob- 
lems using a Lagrangian finite element code by allowing the “fluid” 
phase of the material to sustain a deviatoric stress component that 
is very small in magnitude relative to the hydrostatic pressure that 
exists in the material. The capability to model surface tension phe- 
nomena was added to the finite element code SANCHO. SANCHO 
is a Lagrangian finite element code that uses a dynamic relaxation 
scheme to solve nonlinear problems involving quasistatic loading of 
two-dimensional solids. SANCHO is formulated so that it properly 
accounts for large deformations. This report details the theory and 
implementation of the method used to model surface tension. With 
this new capability, SANCHO can be used to solve surface tension 
problems that are more complex than the problems that can be 
treated with other more tradition methods of surface tension analy- 
sis. 3 refs., 10 figs. 


28775 (SAND-89-0818) Jj, fracture toughness of ferritic 
DCI [ductile cast iron] alloys: A comparison of two versions of 
ASTM E 813. Salzbrenner, R. Sandia National Labs., Albuquerque, 
NM (USA). May 1989. 23p. Sponsored by DOE Defense Programs. 
DOE Contract AC04-76DP00789. Order Number DE89012249/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The fracture toughness of several ductile cast iron (DCI) alloys 
has been calculated according to two versions of the ASTM Stan- 
dard covering the determination of J\.. The original version (ASTM 
E 813-81) had previously been used to establish the relationship 
between ferritic DCI alloys and the graphite nodule spacing. The Jj, 
values were recalculated by the methods of the revised version of 
the ASTM Standard (ASME 813-87), and were found to be 5 to 8% 
higher than those determined by the original standard. A linear re- 
gression analysis was used to reaffirm that the fracture toughness 
is directly related to the graphite nodule size or spacing. 6 refs., 8 
figs., 3 tabs. 


28776 (SAND-89-1317C) Nd:YAG laser weldability of RS/PM 
Al-8Fe-2Mo sheet. Krishnaswamy, S.; Baeslack, W.A. Ill; Lienert, 
T. Sandia National Labs., Albuquerque, NM (USA). 1989. 6p. Spon- 
sored by Department of Defense. DOE Contract AC04-76DP00789. 
(CONF-8905118-7: 2. international conference on trends in welding 
research, Gatlinburg, TN, US, 15-19 May 1989). Order Number 
DE89013588/JAW. Available from NTIS, PC A02/MF A0O1 - OSTI; 
GPO Dep. 

The microstructure, mechanical properties and fracture character- 
istics of a pulsed Nd:YAG laser weld in a rapid solidification/powder 
metallurgy (RS/PM) Al-8 wt % Fe-2.3 wt % Mo alloy have been in- 
vestigated. Results showed the high power density but low total 
energy input associated with pulsed Nd:YAG laser welding to pro- 
mote extremely rapid fusion zone (FZ) cooling rates in the vicinity of 
105°C/s. The weld FZ microstructure consisted primarily of 
submicron-sized spherical dispersoids in a matrix of fine dendritic- 
alpha aluminum. A dispersoid-coarsened heat-affected zone (HAZ) 
was also observed in the boundary between successive, overlap- 
ping melt zones. Transverse-weld tensile testing found fracture to 
occur in the unaffected base metal indicating 100% weld joint effi- 
ciency. Longitudinal-weld bend ductility testing revealed fracture 
initiation and propagation to be associated with the HAZ between 
successive melt zones at a bend ductility level only marginally be- 
low that of the base metal. 12 refs., 7 figs. 


28777 (UCRL-97917) Stress corrosion cracking of uranium- 
silver interfaces in silver-aided diffusion welds. Rosen, R.S.; 
Beitscher, S.; Kassner, M.E. Lawrence Livermore National Lab., CA 
(USA). 9 May 1988. 15p. DOE Contract W-7405-ENG-48;AC04- 
76DP03533. (CONF-8810330-2: International conference on 
environment-induced crack growth of metals, Kohler, WI, US, Octo- 
ber 5, 1988). Order Number DE89011636/JAW. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

We have studied stress corrosion cracking in weld specimens in 
which uranium and Type 304 stainless steel were joined by an auto- 
clave diffusion weld method using silver as an intermediate layer. 
The specimens were placed in bend-test fixtures, which applied ten- 
sile stresses normal to the butt joints, in either laboratory air or in 
air saturated with water vapor. Those stressed in laboratory air at 1/ 
2 of the ultimate strength exhibited ductile creep rupture predomi- 
nately at the Ag-Ag diffusion weld interface after more than 20 
days, whereas those stressed in saturated water vapor at the same 


load exhibited cracking predominately at the U-Ag interface after 
only a few days. Similar specimens exposed to saturated water va- 
por for up to 37 days in an unstressed condition exhibited no 
evidence of interfacial corrosion. Other weld specimens were pre- 
strained so as to establish residual shear stresses in the joints, and 
then were stored for 4 years in polyethylene bags that were perme- 
able to water vapor. Other unstrained specimens were stored in an 
identical environment. After 4 years, the prestrained specimens 
showed stress corrosion cracking at the U-Ag interfaces, whereas 
the specimens that had not been prestrained showed no evidence 
of interfacial corrosion. Thus, U-Ag weld interfaces have been 
demonstrated to be susceptible to stress corrosion cracking under 
both tensile and shear loading. 13 refs., 2 figs., 3 tabs. 


28778 (UCRL-99797) Metallurgical characterization of 
wasted surfaces of in-bed carbon steel evaporator tubes. With- 
erell, C.E. Lawrence Livermore National Lab., CA (USA). 15 Oct 
1983. 39p. Sponsored by DOE Fossil Energy. DOE Contract W- 
7405-ENG-48. (CONF-890402-5: 10. international conference on 
fluidized-bed combustion, San Francisco, CA, US, 30 Apr - 3 may 
1989). Order Number DE89012285/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This study was conducted to characterize surfaces of carbon 
steel evaporator tubes from actual fluidized-bed coal combustors 
(FBC) with the objective of identifying wastage mechanisms and 
their causes. Observations suggest that tube material characteristics 
influence resistance to scale exfoliation in these environments. 
These characteristics include oxidation kinetics, scale-forming char- 
acteristics, and the role of steelmaking processes and alloying 
elements on properties of the scale, its adhesion and resistance to 
mechanical damage. 51 refs., 9 figs., 3 tabs. 


28779 (UCRL-100915) Measurement of bond strength at 
metal/ceramic interfaces. Nutt, G.L.; Lai, W.; Froeschner, K.E.; 
King, W.E. Lawrence Livermore National Lab., CA (USA). Apr 1989. 
9p. DOE Contract W-7405-ENG-48. (CONF-890426-7: Spring 
meeting of the Materials Research Society, San Diego, CA, US, 
April 24, 1989). Order Number DE89011638/JAW. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

We report on a novel method for measuring the bond strength of 
metal ceramic interfaces. Test specimens are created by vapor 
depositing a metal film on a ceramic substrate. The specimen is im- 
pacted with a thin metallic flyer sending a short planar shock pulse 
into the ceramic. If the shape and amplitude of the wave is properly 
controlled the interface will spontaneously disbond creating new free 
surfaces. Measurements indicate the disbonding process occurs in 
less than 1.0 ns, which we believe is too short for crack propagation 
along existing flaws. Therefore, we conclude that simultaneous 
breaking of atomic bonds rather than propagation and coalescence 
of cracks is the means by which the film and substrate are sepa- 
rated. The free surface velocity of the metal overlayer is monitored 
during spall by laser interferometry. The data constitute a direct 
measurement of the bond strength. The measured bond strengths 
are reproducible and do not show a dependence on shock ampli- 
tude for identically prepared specimens. 9 refs., 6 figs., 1 tab. 


28780 The potential of high-resolution transmission electron 
microscopy for imaging impurities at dislocations and grain 
boundaries in silicon. Rose, J.H. (Materials and Molecular Re- 
search Div., Lawrence Berkeley Lab., Berkeley, CA (US)); Gronsky, 
R. pp. 57-64 of Materials problem solving with the transmission 
electron microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, 
D.B. Materials Research Society, Pittsburgh, PA (1986). (CONF- 
851217-: Materials Research Society meeting, Boston, MA, US, 
December 2, 1985). 

The application of HRTEM to the study of equilibrium segregation 
in linear and planar silicon defects is evaluated with image calcula- 
tions. For this purpose, models for interstitial segregation in the Z=9 
grain boundary and donor segregation in the 30° partial dislocation 
are proposed. These models possess columns of impurity atoms. 
Systematic image simulations were first examined for an impurity 
column in an otherwise perfect <110> silicon crystal. Optimum 
contrast and exposure times require samples of thickness equal to 
the transmitted beam extinction distance. Arsenic and boron are de- 
tectable with a column concentration of about 5%. With diffuse 
phase contrast imaging, this limit is roughly halved. The above 
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imaging conditions may be used to distinguish different defect core 
models. Observation of segregated impurities requires somewhat 
higher concentrations in addition to image comparisons with a clean 
defect. Quantitative analysis necessitates careful image simulation 
comparisons and improvements in knowledge of microscope param- 
eters. 


28781 Application of analytical electron microscopy to ion 
implantation and near surface microstructures. Skiad, P.S. (Met- 
als and Ceramics Div., Oak Ridge National Lab., Oak Ridge, TN 
(US)). pp. 73-82 of Materials problem solving with the transmission 
electron microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, 
D.B. Materials Research Society, Pittsburgh, PA (1986). (CONF- 
851217—: Materials Research Society meeting, Boston, MA, US, 
December 2, 1985). 

Surface modification using ion beam techniques is recognized as 
an important method for improving surface controlled properties of 
metallic, ceramic, and semiconductor materials. Determination of 
the microstructure and composition in regions located within a few 
hundred nanometers of the surface is essential to gaining an under- 
standing of the mechanisms responsible for the improved properties. 
Analytical electron microscopy (AEM), high resolution microscopy, 
and microdiffraction are ideally suited for this purpose. These tech- 
niques are powerful tools for characterizing microstructure in terms 
of solute concentration profiles, second phase formation, lattice 
damage, crystallinity of the implanted layer and annealing behavior. 
Such analyses allow correlations with theoretical models, property 
measurements and results of complementary techniques. The prox- 
imity of the regions of interest to the surface also places stringent 
requirements on specimen preparation techniques. The power of 
AEM in examining the effects of ion implantation is illustrated by re- 
viewing the results of several investigations. A brief discussion of 
some important aspects of specimen preparation is included. 


28782 Microstructure of rapidly solidified Al-Si exhibiting en- 
hanced superconducting properties. Noack, M.A. (Ames Lab., 
lowa State Univ., Ames, IA (US)); Drehman, A.J.; Pelton, A.R. pp. 
97-104 of Materials problem solving with the transmission electron 
microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materi- 
als Research Society, Pittsburgh, PA (1986). (CONF-851217-: 
Materials Research Society meeting, Boston, MA, US, December 2, 
1985). 

Significantly enhanced superconducting transition temperatures 
for rapidly solidified Al-Si alloy were previously reported elsewhere. 
Here the authors report a microstructural study of melt spun 
AlgoSizo ribbons to determine the mechanism responsible for this 
enhancement. Results of this investigation revealed three distinct 
microstructures from the top surface to the more rapidly cooled bot- 
tom surface (which was in contact with the melt-spinning wheel). 
Near the top, the microstructure is of hypoeutectic morphology even 
though this is a hypereutectic alloy. The predominant microstructure 
is cellular. A 1 to 3 um thick layer at the bottom of the ribbon was 
found to be responsible for the largest enhancement. This layer is 
composed of fine-grained supersaturated fcc Al containing densely 
distributed de Si precipitates. Microdiffraction analysis revealed a 
cube/cube orientation relationship between the precipitates and the 
matrix. These results provide insight into the possible mechanism 
for the enhancement. 


28783 Short range order determination in amorphous FeGe2 
using differentia! anomalous x-ray scattering. Lorentz, R.D. 
(Stanford Univ., Stanford, CA (US)); Bienenstock, A.I. v.v of Pro- 
ceedings of the American Crystallographic Association. American 
Crystallographic Association, New York, NY (1986). (CONF- 
850877—: American Crystallographic Association meeting, Stanford, 
CA, US, 18-23 Aug 1985). 

The Differential Anomalous X-Ray Scattering (DAS) technique has 
been applied to an amorphous FeGez metallic alloy prepared as a 
thin film by sputter co-deposition. Using this synchrotron radiation 
technique, Differential Distribution Functions (DDF’s) representing 
the average environment about a particular constituent species 
were determined for both Fe and Ge atoms in the alloy. The struc- 
ture of this amorphous alloy, a-FeGe2, has been compared to that 
of the crystalline phase with the ame composition, c-Fe-Geo, a 
tetragonal CuAlz (Cl6)-type structure. The authors find that the 
nearest neighbor shell about Fe in the amorphous phase remains 


similar in interatomic distance and number of average atoms to that 
of the crystal. However, substantial differences between the phases 
are seen in the local environment about Ge. They have identified 
the predominant species present in the first and second neighbor 
shells about Ge and in the first neighbor shell about Fe in a-FeGepo. 
While the chemical ordering of a-FeGeo is similar to that found in 
the crystal, the differences observed in the first and especially the 
second neighbor shells about Ge make it apparent that for this alloy 
the amorphous phase is not a broadened form of the crystal. 


28784 Kinetics and mechanism of decomposition in a Ni- 
12.5at%Si alloy. Polat, S. (Argonne National Lab., Argonne, IL 
(US)); Epperson, J.E.; Marsh, C.; Chen, H. v.v of Proceedings of 
the American Crystallographic Association. American Crystallo- 
graphic Association, New York, NY (1986). (CONF-850877-: 
American Crystallographic Association meeting, Stanford, CA, US, 
18-23 Aug 1985). 

Small angle neutron scattering experiments are carried out on a 
Ni-12.5at%Si alloy single crystal to determine the mode of phase 
transformation involving the gamma prime precipitation from a disor- 
dered supersaturated solid solution. Measurements are performed 
on quenched specimens which are annealed at 40, 505 and 550°C. 
The scattering shows the presence of a broad interference peak 
which grows in intensity and and shifts to smaller wave vectors as 
aging time elapses. The time dependence of the peak position, Qm, 
and intensity maximum, Im has been obtained. The a’/a’ ratio is 
found to be 3.07 and 3.25 for 505°C and 550°C respectively and 
compares favorably with present theories of phase separation using 
the cluster dynamics approach. Two measurements taken at 400°C 
for 24 hrs. and 200 hrs. revealed a peak only for the 200 hrs. with a 
Guinier radius of 10.3 A. Particle size is found to vary with the cube 
root of the annealing time for both 505 and 550°C, suggesting an 
Ostwald ripening process in accordance with the Lifshitz-Slyozov- 
Wagner (LSW) theory. 


28785 X-ray line profile analysis on shock-modified 
hematite. Morosin, B.; Stewart, J.M.; Graham, R.A.; Hubbard, C.R. 
v.v of Proceedings of the American Crystallographic Association. 
American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

Post-shock studies x-ray diffraction of powder compacts shock- 
loaded to various pressures show broadened diffraction profiles. 
Analysis of such profiles yields information on the resulting residual 
lattice strain and reduced coherent crystallite size. The plastic defor- 
mations observed in brittle refractory materials are similar to those 
found in heavily cold worked metals. Shock-induced modifications 
have been shown to contribute towards the increased chemical re- 
activities that some of these materials exhibit. As part of a more 
general program for understanding the details of shock-synthesis of 
zine ferrite, shock-modified hematite has been characterized by var- 
ious techniques, including peak profile analysis. The powder 
compacts were subjected to well characterized, controlled peak 
pressures between 7.5 and 27 GPa using two different initial pack- 
ing densities (which controls the shock temperature). For such 
samples, detailed analysis using the Warren-Averbach model shows 
residual strain values as high as 1.3 x 10~° and coherent crystallite 
size reduction from the initial > 2000A to near 350°A. A compari- 
son with similar results on different materials will be made. 


28786 FFirst-principles calculations of surface energy and 
surface relaxation of W(001) surface. Chan, C.T. (Lawrence 
Berkeley Lab., Berkeley, CA (US)); Louie, S.G. v.v of Proceedings 
of the American Crystallographic Association. American Crystallo- 
graphic Association, New York, NY (1986). (CONF-850877-: 
American Crystallographic Association meeting, Stanford, CA, US, 
18-23 Aug 1985). 

The surface energy and structural relaxation of the W(001) (1 x 1) 
surface are calculated using a self-consistent pseudo-potential 
linear-combination-of-Gaussian-orbitals approach within the local 
density approximation. The surface is modeled by a slab consisting 
of seven layers of W atoms. The surface energy is determined by 
comparing the total energy of the slab with the energy of the corre- 
sponding number of W atoms in the bulk. The surface relaxation (at 
T = OK) is calculated by minimizing the total energy of the slab as 
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a function of the position of the surface layer. It is found that the re- 
laxation energy is a very small part (only a few percent) of the 
surface energy. Both the surface relaxation and surface energy 
agree well with available experimental data. 


28787  Leed structural studies of benzene monolayers on 
Rh(111) with and without CO coadsorption. Blackman, GS. 
(Lawrence Berkeley Lab., Berkeley, CA (US)); Kao, C.T.; Lin, R.F.; 
VanHove, M.A.; Somorjai, G.A. v.v of Proceedings of the American 
Crystallographic Association. American Crystallographic Association, 
New York, NY (1986). (CONF-850877-: American Crystallographic 
Association meeting, Stanford, CA, US, 18-23 Aug 1985). 

Benzene, molecularly adsorbed on the Rh(111) single crystal sur- 
face, presents several periodically ordered arrangements, as a 
function of the relative amount of coadsorbed CO. The following 
Low Energy Electron Diffraction (LEED) patterns are observed: (2 
/ 3 x 3) rect in the absence of CO, c(2 ,/ 3 x 4) rect for a 1:1 ratio 
of CO to benzene, and (3 x 3) for a 2:1 ratio. The CO to benzene 
ratios were obtained by High Resolution Electron Energy Loss 
Spectroscopy and Thermal Desorption Spectroscopy. The c(2 ,/ 3 x 
4) rect structure has been solved in detail by a LEED intensity anal- 
ysis: it consists of a strongly distorted benzene and an elongated 
CO in a three fold hollow site. The two other ordered structures are 
at present the subject of LEED intensity analyses. 


28788 Surface and near-surface structure of p(2x2)S/Cu(001) 
determined with ARPEFS. Bahr, C.C. (Lawrence Berkeley Lab., 
Berkeley, CA (US)); Barton, J.J.; Robey, S.W.; Shirley, D.A.; 
Hussain, Z. v.v of Proceedings of the American Crystallographic As- 
sociation. American Crystallographic Association, New York, NY 
(1986). (CONF-850877—: American Crystallographic Association 
meeting, Stanford, CA, US, 18-23 Aug 1985). 

Recently the authors introduced a new approach to determine 
surface structures: Angle-Resolved Photoemission Extended Fine 
Structure (ARPEFS). This technique is based on the diffraction of 
adsorbate photoelectrons by surrounding surface atoms. The 
ARPEFS is observed by measuring the photoelectron intensity in an 
angle-resolved detector as a function of the photon energy. An ear- 
lier study demonstrated the utility of ARPEFS in determining the 
bonding site and bond lengths for sulfur on copper. The analysis 
was restricted to a simplified theory which included only single- 
scattering events and a plane-wave treatment of the photoelectron 
waves. More recent work includes curved photoelectron waves, 
multiple-scattering events, and correlated Debye-Waller factors. This 
improvement has allowed us to measure the small (< 10 percent) 
relaxation of the top two copper layers, relative to the expected 
bulk-equivalent positions. 


28789 Leed intensity analysis of the surface structures of 
Pt(111) and of CO adsorbed on Pt(111) in the c(4x2) arrange- 
ment. Ogletree, D.F. (Lawrence Berkeley Lab., Berkeley, CA (US)); 
VanHove, M.A.; Somorjai, G.A. v.v of Proceedings of the American 
Crystallographic Association. American Crystallographic Association, 
New York, NY (1986). (CONF-850877—: American Crystallographic 
Association meeting, Stanford, CA, US, 18-23 Aug 1985). 

The structures of clean Pt(111) and CO adsorbed on Pt(111) at 
one-half monolayer coverage are investigated by LEED intensity 
analysis. Intensities were recorded on film and measured by micro- 
densitometry. Dynamical calculations were used to evaluate many 
structural models. The clean Pt(111) structure is confirmed to be 
nearly indistinguishable from the bulk structure, within + 0.025A. 
The CO structure, which has a c(4 x 2) periodicity, consists of equal 
occupations of top and bridge sites. The molecules, which are as- 
sumed to stand with their C-O bonds perpendicularly to the surface 
based one earlier results, have metal-carbon bond lengths of 1.85 
+ 0.1 A and 2.08 + 0.07A for the top and bridge sites, respectively. 
The C-O bond lengths are found to be 1.15 + 0.05 A for both sites. 


28790 Local atomic environments in disorderly crystal struc- 
tures. Watson, R.E. (Brookhaven National Lab., Upton, NY (US)); 
Bennett, L.H. pp. 24-25 of Alloy phase diagrams. Bennett, L.H.; 
Giessen, B.C.; Massalski, T.B. Materials Research Society, Pitts- 
burgh, PA (1984). (CONF-841157-: Materials Research Society 
annual meeting, Boston, MA, US, November 26, 1984). 

Local atomic packing is often an essential feature of alloy phase 
behavior. The Frank-Kasper structures, including, for example, the 








AIS and o phases, involve the packing of atoms with, on average, 
close to the ideal number of tetrahedrally organized nearest neigh- 
bors common to a nearest neighbor pair. This packing involved 
12-fold and higher coordination about atomic sites and is important 
to both crystal and glass formation. The transition-metal-rich 
transition-metal/metalloid alloy systems involve environments where 
the metalloids tend to have lower than 12-fold coordination. The au- 
thors consider the disorderly crystal structures where there is more 
than one site per atomic species and where neighbors fall in a dis- 
tribution of varying nearest neighbor distances. Environments about 
both metalloid and metal sites are inspected, and the interplay, or 
rather competition, between local order and average packing densi- 
ties considered. 


28791  Radiation-induced compositional redistribution and 
local phase transformation in irradiated alloys. Lam, N.Q. (Mate- 
rials Science and Technology Div., Argonne National Lab., Argonne, 
IL (US)); Okamoto, P.R. pp. 91-93 of Alloy phase diagrams. Bennett, 
L.H.; Giessen, B.C.; Massalski, T.B. Materials Research Society, 
Pittsburgh, PA (1984). (CONF-841157—: Materials Research Society 
annual meeting, Boston, MA, US, November 26, 1984). 

The relevance of radiation-induced phase instability to the engi- 
neering of materials for irradiation environments and the potential 
application of radiation-assisted modifications of subsurface alloy 
compositions have recently stimulated the search for a fundamental 
understanding of mechanisms and processes by which alloy phases 
are transformed during high-temperature irradiation. Under thermal 
conditions, without irradiation, the stable state of an alloy is gener- 
ally known with the aid of the existing phase diagrams or may, in 
principle, be predicted theoretically from the thermodynamic criteria. 
During irradiation, the situation is more complex; several processes 
can give rise to the appearance of unexpected phases: (a) 
radiation-induced disordering of ordered phases, (b) recoil dissolu- 
tion of thermodynamically stable precipitate phase, (c) 
radiation-induced changes in free energies and, hence, in relative 
stability of phases, (d) radiation-enhanced diffusion which greatly in- 
creases the rate at which phase equilibria can be achieved in 
alloys, and (e) radiation-induced segregation (RIS) of alloying ele- 
ments. Among these different processes, RIS has been found to 
have the most profound effect on the phase microstructure. This 
phenomenon gives rise to significant compositional redistribution, 
and can thus effectively translate local alloy compositions into differ- 
ent regions cf the phase diagram. 


28792 ‘First principles theory of fermi-surface driven concen- 
tration waves in Cu-Pd,_, alloys. Stocks, G.M. (Oak Ridge 
National Lab., Oak Ridge, TN (US)); Wadsworth, J.; Gyorffy, B.L. 
pp. 15-17 of Alloy phase diagrams. Bennett, L.H.; Giessen, B.C.; 
Massalski, T.B. Materials Research Society, Pittsburgh, PA (1984). 
(CONF-841157—: Materials Research Society annual meeting, 
Boston, MA, US, November 26, 1984). 

Recently a number of alloy systems have been identified that 
show characteristic concentration-dependent diffuse scattering re- 
sulting from short-range order (SRO) in the nominally disordered 
state. Cu-Pd alloys quenched from the disordered phase show a 
four-fold pattern of diffuse intensity around the 110, and equivalent 
reciprocai lattice positions. In this alloy the separation m between 
the diffuse maxima varies approximately linearly with concentration. 
The usual explanation of this behaviour is in terms of a concentra- 
tion wave, the length of which is related to the length of a 
Fermi-surlace spanning vector. A concentration wave may be 
thought of as a periodic modulation of the site concentration cp, 
about the average value <c,> = c. The conventional argument for 
this Fermi-surface mechanism is due to Krivoglaz and Moss and is 
based on the Krivoglaz-Clapp-Moss (KCM) theory of the short-range 
order (SRO) parameter. On the basis of pseudopotential theory 
Moss argued that the pairwise interaction potential that enters the 
KCM expression for the SRO parameter is proportional to a bare in- 
teraction potential (assumed independent of c) and to the inverse of 
the dielectric function that describes the response of the electrons to 
the system of ions. Since the dimensions of the Fermi surface are 
related to the total number of conduction electrons in the system, it 
is therefore possible to see a mechanism by which the diffuse- 
scattering spot position can attain a concentration dependence. 
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28793 interatomic potential descriptions of transition metals. 
Carlsson, A.E. (Dept. of Physics, Washington Univ., St. Louis, MO 
(US)). pp. 18-20 of Alloy phase diagrams. Bennett, L.H.; Giessen, 
B.C.; Massalski, T.B. Materials Research Society, Pittsburgh, PA 
(1984). (CONF-841157-: Materials Research Society annual meet- 
ing, Boston, MA, US, November 26, 1984). 

The calculation of configurational energies associated with the 
geometric and chemical degrees of freedom in transition metals and 
their alloys is greatly simplified by the use of interatomic potential 
functions. A large number of computer simulations have been per- 
formed with empirically obtained interatomic potentials. To improve 
the reliability of such simulations, it is necessary to generate accu- 
rate non-empirical interatomic potentials. Recently developed 
approaches for generating non-empirical potentials in transition met- 
als may be divided roughly into two categories according to whether 
the decomposition of the binding energy into interatomic potentials 
is assumed or derived. 


28794 A metastable phase diagram for Ni-implanted Al and 
pulse surface melted AI(Ni). Follstaedt, D.M. (Sandia National 
Labs., Albuquerque, NM (US)); Picraux, S.T. pp. 94-96 of Alloy 
phase diagrams. Bennett, L.H.; Giessen, B.C.; Massalski, T.B. Ma- 
terials Research Society, Pittsburgh, PA (1984). (CONF-841157-: 
Materials Research Society annual meeting, Boston, MA, US, 
November 26, 1984). 

Directed energy processes such as ion implantation and pulsed 
electron beam irradiation are currently being used to produce new 
metastable alloys. The short time during which implanted ions (— 
100 keV) and the displaced atoms they create are brought to rest (— 
10-12 s) promotes the formation of supersaturated solid solutions, 
metastable crystalline phases and amorphous phases. Pulsed elec- 
tron beams (50-100 ns, — 2 J/cm?) allow rapid melting and 
resolidification (—- 0.1 - 1 ws) of the implanted surface layers. Since 
resolidification occurs with a high-velocity liquid-solid interface (1-10 
m/s) rapid subsequent cooling (10° - 10'° K/s), metastable alloys 
can be formed. While some investigators have considered the 
dense cascades formed during heavy ion implantation as "thermal 
spikes” of locally molten material which cool rapidly (— 10'® K/s), 
there have been very few attempts to describe implanted alloys in 
terms of metastable phase diagrams. For the specific example of 
the AI(Ni) system we find that under certain conditions implanted 
alloy microstructures can be described by metastable phase dia- 
grams. The authors show that the ion implanted and the melt 
quenched metastable alloys can for this case be described by the 
same metastable phase diagram. 


28795 Characterization of stable and metastable phases us- 
ing analytical electron microscopy. Kaufman, M.J. (National 
Bureau of Standards, Metallurgy Div., Gaithersburg, MD (US)). pp. 
62-63 of Alloy phase diagrams. Bennett, L.H.; Giessen, B.C.; Mas- 
salski, T.B. Materials Research Society, Pittsburgh, PA (1984). 
(CONF-841157-: Materials Research Society annual meeting, 
Boston, MA, US, November 26, 1984). 

The accurate characterization of the structures and compositions 
of equilibrium and, more recently, non-equilibrium (metastable) 
phases has always been an important requirement in phase diagram 
determinations. Conventionally, x-ray diffraction techniques have 
been utilized for such determinations; however, more recently con- 
vergent beam electron diffraction (CBED) have been shown to be a 
relatively quick and accurate means of obtaining microstructural in- 
formation, i.e. point and space groups, from much smaller regions 
of samples. Not only can the point and space group of a phase be 
determined using CBED, but recently it has been shown that it is 
possible to determine the atomic positions of the various atoms in a 
given structure. Recently, these two complementary techniques 
have been utilized in an attempt to characterize the rather complex 
metastable Al-Ge binary system. By utilizing the CBED technique it 
was possible to determine that four metastable crystalline phases 
were produced in this system, namely a monoclinic and rhombohe- 
dral phase in melt spun ribbons, and a hexagonal and orthorhombic 
phase in crystallized films which had been heated from the amor- 
phous state. No other structures were observed and it was 
concluded that, most probably, no other metastable phases were 
possible for the range of compositions studied. 


28796 Microstructural characterization of irradiated Fe-Cu- 
Ni-P model steels. Miller, M.K. (Metals and Ceramics Div., Oak 
Ridge National Lab., Oak Ridge, TN (US)); Hoelzer, D.T.; Ebrahimi, 
F.; Hawthorne, J.R.; Burke, M.G. v.v of Proceedings of the third in- 
ternational symposium on environmental degradation of materials in 
nuclear power systems. Theus, G.J.; Weeks, J.R. The Metallurgical 
Society Inc., Warrendale, PA (1988). (CONF-870839—: 3. interna- 
tional symposium on environmental degradation of materials in 
nuclear power systems: water reactors, Traverse City, MI, US, 30 
Aug - 3 sep 1987). 

The microstructure of Fe-Cu-Ni-P model pressure vessel steels 
after neutron irradiation and thermal aging has been characterized 
by atom probe field-ion microscopy and augmented by transmission 
electron microscopy. High densities of small, roughly spherical or 
disc shaped copper clusters/precipitates were observed in the neu- 
tron irradiated alloys that contained copper. Small spherical 
phosphorus clusters were observed in the irradiated copper-free al- 
loys, and copper phosphides were observed in a high phosphorus 
Fe-Cu-Ni-P alloy. None of these clusters/precipitatets were ob- 
served in the thermally aged materials. The increases in the tensile 
and yield strengths that were observed after neutron irradiation re- 
sulted from these clusters and other lattice defects. 


28797 Microstructural characterization of irradiated pwr 
steels using the atom probe field-ion microscope. Miller, M.K. 
(Metals and Ceramics Div., Oak Ridge National Lab., Oak Ridge, 
TN (US)); Burke, M.G. v.v of Proceedings of the third international 
symposium on environmental degradation of materials in nuclear 
power systems. Theus, G.J.; Weeks, J.R. The Metallurgical Society 
Inc., Warrendale, PA (1988). (CONF-870839—: 3. international sym- 
posium on environmental degradation of materials in nuclear power 
systems: water reactors, Traverse City, MI, US, 30 Aug - 3 sep 
1987). 

Atom probe field-ion microscopy has been used to characterize 
the microstructure of a neutron-irradiated A533B pressure vessel 
steel weld. The atomic spatial resolution of this technique permits a 
complete structural and chemical description of the ultra-fine fea- 
tures that control the mechanical properties to be made. A variety of 
fine scale features including roughly spherical copper precipitates 
and clusters, spherical and rod-shaped molybdenum carbide and 
disc-shaped molybdenum nitride precipitates were observed to be 
inhomogeneously distributed in the ferrite. The copper content of 
the ferrite was substantially reduced from the nominal level. A thin 
film of molybdenum carbides and nitrides was observed on grain 
boundaries in addition to a coarse copper-manganese precipitate. 
Substantial enrichments of manganese and nickel were detected at 
the copper-manganese precipitate-ferrite interface and this enrich- 
ment extended into the ferrite. Enrichments of nickel, manganese 
and phosphorus were also measured at grain boundaries. 


28798 The application of analytical electron microscopy to 
improving the sensitization resistance of type 304 stainless 
steels. Betrabet, H.S. (The Ohio State Univ., Dept. of Metallurgical 
Engineering, Columbus, OH (US)); Clark, W.A.T. pp. 183-192 of 
Materials problem solving with the transmission electron microscope. 
Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materials Research 
Society, Pittsburgh, PA (1986). (CONF-851217-: Materials Re- 
search Society meeting, Boston, MA, US, December 2, 1985). 

The sensitization resistance of austenitic stainless steels can be 
improved by replacing some of the C with N. Electrochemical poten- 
tionkinetic reactivation (EPR) tests indicate that this is effective up 
to -0.16 wt.%N, but that above this level sensitization is enhanced. 
Thermodynamic calculations indicate that N should continue to re- 
duce sensitization up to at least 0.25 wt.%N, as it retards the 
growth kinetics of Cr carbides. Analytical electron microscopy was 
used to investigate this apparent conflict and showed that, while N 
did decrease the volume diffusion coefficient of Cr beyond 0.16 
wt.%, an increase in the amount of discontinuous precipitation of 
carbides with increasing N was responsible for the sensitization at 
higher N levels. 


28799 Diffusion measurements by analytical electron 
microscopy. Romig, A.D. Jr. (Sandia National Labs., Physical Met- 
allurgy Div., Albuquerque, NM (US)). pp. 169-182 of Materials 
problem solving with the transmission electron microscope. Hobbs, 
L.W.; Westmacott, K.W.; Williams, D.B. Materials Research Society, 
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Pittsburgh, PA (1986). (CONF-851217—: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

The analytical electron microscope (AEM) has been used to 
measure the concentration gradients which form in single and multi- 
phase diffusion couples. The procedures used to collect x-ray 
microanalytical data and reduce that data to elemental compositions 
are typical of those used to quantify x-ray data generated in thin 
films. The primary difficulty in analyzing diffusion couples with the 
AEM is sample preparation. The principle advantage of the AEM as 
a tool to measure diffusion induced concentration gradients is its 
high spatial resolution, approximately 20 to 100 times better than 
that of the electron microprobe which has been traditionally used to 
measure these concentration profiles. As a consequence, the AEM 
data can yield diffusivities as much as 5 orders of magnitude smaller 
than those obtained from electron microprobe data. This paper will 
review the fundamental principles of the determination of diffusion 
coefficients from the concentration gradients measured in single and 
multiphase diffusion couples and the basic considerations of thin foil 
x-ray microanalysis. With this understanding of the basic concepts, 
recent studies of diffusion in Ta-W and U-Nb are discussed. 


28800 Role of the critical voltage effect in materials charac- 
terization. Fisher, R. (Center for Advanced Materials, Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA (US)). pp. 163-168 
of Materials problem solving with the transmission electron micro- 
scope. Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materials 
Research Society, Pittsburgh, PA (1986). (CONF-851217-: Materi- 
als Research Society meeting, Boston, MA, US, December 2, 1985). 

The HVEM critical voltage effect can provide quantitative informa- 
tion about intrinsic crystal parameters that cannot be obtained easily 
on a microscopic scale by other techniques. For pure elements, 
more accurate atomic scattering amplitudes and Debye tempera- 
tures have been determined. In binary alloys, the occurrence of 
segregation, short or long range order or clustering can be evalu- 
ated and charge distribution or transfer and atomic bonding 
changes detected in favorable cases. 


28801 Crystalline-to-amorphous transitions in Ti-Ni alloys. 
Pelton, A.R. (Metallurgy and Ceramics Div., Ames Lab., lowa State 
Univ., Ames, IA (US)); Moime, P.; Noack, M.A.; Sinclair, R. pp. 291- 
302 of Materials problem solving with the transmission electron 
microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materi- 
als Research Society, Pittsburgh, PA (1986). (CONF-851217-: 
Materials Research Society meeting, Boston, MA, US, December 2, 
1985). 

Ti-Ni alloys have been made amorphous over a broad composi- 
tion range by sputter deposition, ion implantation and electron 
irradiation. Structural analysis of these alloys was made by electron 
diffraction techniques. Microdensitometer traces of diffraction pat- 
terns produced scattering profiles from which radial distribution 
functions (RDF’s) were derived. The results from this analysis were 
comparable to those from x-ray diffraction studies on similar alloys. 
It was found that the positions of the intensity maxima vary system- 
atically with alloy composition. However, values of coordination 
number were less precise due to experimental uncertainties. Fur- 
thermore, no dramatic differences were observed in the RDF's of 
the samples amorphized by the three techniques. 


28802 TEM studies of precipitate growth at the atomic level. 
Howe, J.M. (Dept. of Metallurgical Engineering and Materials Sci- 
ence, Carnegie-Mellon Univ., Pittsburgh, PA (US)); Gronsky, R. pp. 
241-254 of Materials problem solving with the transmission electron 
microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materi- 
als Research Society, Pittsburgh, PA (1986). (CONF-851217-: 
Materials Research Society meeting, Boston, MA, US, December 2, 
1985). 

Recent advances in transmission electron microscopy instrumen- 
tation and technique now make it possible to study the 
shape-evolution of precipitates in metallic alloys at the atomic level. 
This investigation demonstrates how a combination of transmission 
electron microscopy techniques; namely, high-resolution electron 
microscopy, image simulation, energy-dispersive x-ray spectroscopy 
and convergent-beam electron diffraction are used to characterize 
the atomic structures, chemistry and growth mechanisms of precipi- 
tate plates in an Al-4.2 a/o Ag alloy aged for 30 min. at 350°C. The 
complimentary information obtained from each of these techniques 


allows modelling of the growth process at the atomic level, thus pro- 
viding insight into the basic precipitation behavior of alloys. 


28803 The use of symmetry in the TEM analysis of precipi- 
tate morphologies. Dahmen, U. (Materials and Molecular 
Research Div., Lawrence Berkeley Lab., Dept. ot Materials Science 
and Mineral Engineering, Univ. of California, Berkeley, CA (US)); 
Westmacott, K.H. pp. 217-228 of Materials problem solving with the 
transmission electron microscope. Hobbs, L.W.; Westmacott, K.W.; 
Williams, D.B. Materials Research Society, Pittsburgh, PA (1986). 
(CONF-851217-: Materials Research Society meeting, Boston, MA, 
US, December 2, 1985). 

This study points out how symmetry properties inherent in precipi- 
tation reactions can be exploited to facilitate and improve the 
accuracy of a morphological analysis by TEM. A method is given for 
the simple determination of the direction and distribution of needle 
precipitates and the habit plane of plate precipitates based on the 
use of symmetry properties of the matrix crystal. The bicrystal sym- 
metry of different orientation relationships between cubic crystals 
and its connection with observed and equilibrium shapes is 
illustrated with examples of high resolution micrographs of Ge pre- 
cipitates in an Al matrix. 


28804 Measurement of equilibrium and nonequilibrium 
segregation by x-ray microanalysis. Kenik, E.A. (Metals and Ce- 
ramics Div., Oak Ridge National Lab., Oak Ridge, TN (US)). pp. 
209-216 of Materials problem solving with the transmission electron 
microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, D.B. Materi- 
als Research Society, Pittsburgh, PA (1986). (CONF-851217-: 
Materials Research Society meeting, Boston, MA, US, December 2, 
1985). 

X-ray microanalysis in an analytical electron microscope is a 
proven technique for the measurement of solute segregation in al- 
loys. Solute segregation under equilibrium or nonequilibrium 
conditions can strongly influence material performance. X-ray micro- 
analysis in an analytical electron microscope provides an alternative 
technique to measure grain boundary segregation, as well as segre- 
gation to other defects not accessible to Auger analysis. The utility 
of the technique is demonstrated by measurements of equilibrium 
segregation to boundaries in an antimony containing stainless steel, 
including the variation of segregation with boundary character and 
by measurements of nonequilibrium segregation to boundaries and 
dislocations in an ion-irradiated stainless steel. 


28805 Effect of fast-neutron irradiation on fracture tough- 
ness of alloy A-286. Mills, W.J. (Westinghouse Hanford Co., 
Richland, WA (US)). v.v of Proceedings of the fifteenth national 
symposium on fracture mechanics. Sanford, R.J. ASTM, Philadel- 
phia, PA (1984). (CONF-820721-: 15. national symposium on 
fracture mechanics, College Park, MD, US, 7-9 Jul 1982). 

The effect of fast-neutron irradiation on the fracture toughness be- 
havior of Alloy A-286 was characterized at 24 and 427°C using 
linear-elastic K,, and elastic-plastic J|. fracture mechanics tech- 
niques. The fracture toughness was found to decrease continuously 
with increasing irradiation damage at both test temperatures. In the 
unirradiated and low fluence conditions, specimens displayed ap- 
preciable plasticity prior to fracture and equivalent K,,.-values were 
determined from J,, fracture toughness results. At high irradiation 
exposure levels, specimens exhibited a brittle K,, fracture mode. 
The 427°C fracture toughness fell from 129 MPa,/m in the unirradi- 
ated condition to 35 MPa,/m at an exposure of 16.2 dpa (total 
fluence of 5.2 X 102% n/cm?). Room-temperature fracture toughness 
values were consistently 40 to 60% higher than the 427°C values. 
Electron fractography revealed that the reduction in fracture resis- 
tance was caused by a fracture mechanism transition from ductile 
microvoid coalescence to channel fracture. 


28806 Stress corrosion cracking of controlled purity Inconel 
600 type alloys in high purity water and caustic solutions. Ra- 
jan, V.B. (Dept. of Nuclear Engineering, Univ. of Michigan, Ann 
Arbor, MI (US)); Sung, J.K.; Was, G.S. v.v of Proceedings of the 
third international symposium on environmental degradation of ma- 
terials in nuclear power systems. Theus, G.J.; Weeks, J.R. The 
Metallurgical Society Inc., Warrendale, PA (1988). (CONF-870839-: 
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3. international symposium on environmental degradation of materi- 
als in nuclear power systems: water reactors, Traverse City, MI, 
US, 30 Aug - 3 sep 1987). 

Intergranular stress corrosion cracking of controlled purity Inconel 
600 type alloys was studied as a function of grain boundary chem- 
istry in high purity water and 25 molal NaOH solution. Results 
indicate that there are several microstructural conditions which are 
susceptible to intergranular cracking in caustic solution at -900 mV 
(SCE) and in high purity water. The grain boundary chemistry which 
results in the highest susceptibility in both solutions is the one in 
which substantial elemental carbon is expected to be segregated to 
the grain boundary. A carbon-free alloy of 75Ni16Cr9Fe was also 
found to be slightly susceptible to |GSCC in the caustic solution, in- 
dicating an intrinsic susceptibility to IGSCC in this solution at -900 
mV (SCE). This intrinsic susceptibility is presumed to be controlled 
by the grain boundary structure of the alloy. In high purity water, the 
carbon-free alloy underwent intergranular creep controlled fracture 
by grain boundary cavitation. 


28807 Measurement of the elastic-plastic surface flaw back 
surface topology and its relation to constraint. Epstein, J.S. 
(Fracture and Dynamic Behavior Group, Idaho National Engineering 
Lab., Idaho Falls, ID (US)); Lloyd, W.R.; Reuter, W.G. v.v of Pro- 
ceedings of the international conference on photomechanics and 
speckle metrology. Chiang, F.P. SPIE Society of Photo-Optical 
Instrumentation Engineers, Bellingham, WA (1987). (CONF- 
8708213—-: SPIE international conference on photomechanics and 
speckle metrology, San Diego, CA, US, 17-20 Aug 1987). 

This investigation concerns the identification of physical condi- 
tions by which the transition from constrained elastic-plastic fracture 
to unconstrained fully plastic fracture occurs. The geometry under 
investigation is the surface flaw under tension in ASTM A-710 steel. 
Two physical aspects associated with surface flaw constraint will be 
discussed; first, the out-of-plane back surface dimple and second, 
the in-plane back surface displacement. Shadow moire is used to 
map the out-of-plane displacements. Amplitude moire is used to 
map in-plane displacements. 


28808 Controlled flaw preparations for heavy-section steel 
fracture mechanics testing. Holz, P.P. (Oak Ridge National Lab., 
Oak Ridge, TN (US)). Il-463-477 of Fracture mechanics: Fourteenth 
symposium, Volume II: Testing and applications. Lewis, J.C.; Sines, 
G. ASTM, Philadelphia, PA (1983). (CONF-8106201—: 14. national 
symposium on fracture mechanics, Los Angeles, CA, US, June 30, 
1981). 

Representative field testing to determine data for potential flaw 
propagation, fracture behavior, and margin against fracture for high- 
pressure-, high-temperature-service steel vessels subjected to 
increasing pressurization on thermal shock or both is premised on 
the investigator's ability to grow representative sharp cracks of 
known size, location, and orientation. Gaging for analytical stress 
and strain procedures and ultrasonic and acoustic emission instru- 
mentation then can be applied to monitor the vessel during testing 
and to study crack growth. Cracks were grown by two techniques: 
(1) a mechanical method within a premachined notch was sharp- 
ened by pressurization, and (2) a method combijiing electron beam 
welds and hydrogen charging to crack the chill zone of a rapidly 
placed autogenous weld. The mechanical method produces a natu- 
rally occurring growth shape controlled primarily by the shape of the 
machined notch; the welding-electrochemical method produces 
flaws of uniform depth from the surface of a wall or machined 
notch. Theories, details, discussions and procedures are covered 
for both flaw-growing schemes. 


28809 Studies of the initial oxidation of Fe-Si alloys by AES, 
XPS, EELS, and LEED. Lee, Y.P. Thesis (Ph. D.). 1835p. lowa 
State Univ., Ames, IA (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No. 88-05,106. 

Thin oxide layers on polycrystalline Fe-8.75at % Si, and single- 
crystalline Fe-6.85at% Sj (110) and (111) alloys were investigated 
by AES (including Ar* and Xe* depth profiling), EELS, XPS, and 
LEED during the initial oxidation stage at room temperature under 
very low oxygen pressure. It was observed that a very thin 
SiO2-rich external layer is formed, as predicted by others, and es- 
tablished preferentially at the first stage of oxidation. A Si-depletion 
zone ~5 A deep was found in the polycrystalline alloy with about 


25% Si-depletion at the alloy/oxide interface. The formation of an 
Fe silicate-like structure just beneath the Si oxide-rich top layer 
down to the alloy/oxide interface was also observed. The rates of 
oxidation of polycrystalline alloys were determined to be retarded to 
approximately 40% of the rate of pure Fe after exposure to 200 L of 
Oz. The best annealing conditions for each single-crystalline alloy 
were determined to provide the cleanest surface for the following 
initial oxidation experiments. Annealing at ~ 55°C for 20 min after 
Ar* sputter-cleaning was found to be best for Fe-Si (110). The initial 
oxidation results for the single-crystalline alloys were compared with 
those of the polycrystal alloys to show a general resemblance in the 
various initial oxidation features. 


28810 Influence of carbon and nitrogen impurities on the 
corrosion of structural materials in a flowing-lithium environ- 
ment. Chopra, O.K. (Argonne National Lab., Argonne, IL (US)); 
Hull, A.B. Fusion Technology (USA), 15(2): 309-314 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 

Chemical interactions involving nonmetallic elements play a domi- 
nant role in the corrosion behavior of ferrous and vanadium base 
alloys in lithium. Metallographic evaluations of the surface morphol- 
ogy and compositional changes of lithium-exposed ferrous and 
vanadium alloys are presented. Data on the corrosion behavior of 
several ferritic, austenitic, and vanadium-based structural materials 
in flowing lithium are reviewed and the effects of nonmetallic ele- 
ments on corrosion are discussed. 


28811 The role of carbides in the corrosion behavior of 
FE-12Cr-1MoVW steel in liquid lithium. Bell, G.E. (UCLA, Los An- 
geles, CA (US)); Abdou, M.A. Fusion Technology (USA), 15(2): 
315-320 (Mar 1989). (CONF-881031—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

Experimental investigations with lithium and Fe-12Cr-1MoVW al- 
loy in two thermal convection loops (360 to 505°C and 530 to 
655°C) have shown that weight changes in these systems are not 
simple increasing functions of temperature. It was found that redis- 
tribution of carbon from the a-ferrite phase of the isothermally 
annealed material by the formation of large (10 - 20 um in diame- 
ter) surface carbides with the crystallographic structure of Mz3C,_ (M 
= Fe or Cr) dominate the weight changes between 450 and 580°C. 
The release of carbon from the surface a-ferrite is probably due to 
decreased surface chromium activity by the formation of LigCrNs in 
the lower temperature experiment. In the higher temperature experi- 
ment, the difference in carbon activity between the steel and lithium 
is probably due to the rapidly increasing solubility of carbon in the 
lithium. The stoichiometry of the surface carbides varied from 
Crig.gFe42Cg to Crz 2Fe19.gCg with temperature and loop position, 
while surface substrate chromium content ranged from 4 to 8% by 
weight, decreasing with increasing temperature. Controlling initial 
chromium and carbon activities in the steel by decreasing carbon 
contents and/or by substituting more stable carbide-forming ele- 
ments such as titanium or vanadium for chromium could help to 
mitigate the problem. 


28812 Measurement of residual stresses in films of unknown 
elastic modulus. Cuthrell, R.E. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185); Gerstle F.P. Jr.; Mattox, D.M. 
Review of Scientific Instruments (USA), 60(6): 1018-1020 (Jun 
1989). DOE Contract AC04-76DP00789. 

in expressions of film stress, the term containing the film elastic 
modulus is negligibly small (with respect to other terms) when the 
ratio of substrate-to-film thickness is large, thus allowing the calcu- 
lation of stress in films of unknown modulus. However, the 
consequent large radii of curvature require large-field-of-view 
interferometers. A Michelson interferometer capable of producing in- 
terferograms from 25-mm-diam samples was constructed using 
standard large precision optics. The large field of view compared to 
the usual 1-mm diameter allows determination of very large radii of 
curvature. 


28813 Structural parameter determination in fluorescence 
EXAFS of concentrated samples. Tan, Z. (Department of Physics 
and Institute of Materials Science, University of Connecticut, Storrs, 
Connecticut 06268); Budnick, J.I.; Heald, S.M. Review of Scientific 
Instruments (USA), 60(6): 1021-1025 (Jun 1989). 
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Fluorescence detection is often used to obtain the extended x-ray 
absorption fine structure (EXAFS) of dilute samples and thin films. 
As the samples become concentrated and the films become thick, 
significant errors can be introduced in the EXAFS amplitudes. With 
detailed calculations we determine the reduction in the coordination 
numbers (N) and the deviation in the mean-squared relative 
displacements (c*) as determined by fluorescence detection. Exper- 
imental results on Cu, Ni, Fe, and Nb samples support the 
predictions of the calculation. We suggest corrections to obtain the 
correct coordination numbers and o* values for studies of concen- 
trated samples by fluorescence EXAFS detection when other 
methods are not feasible. 


28814 Characterization of tempered martensite microstruc- 
ture and embrittlement by acoustic and/magnetic Barkhausen 
signal measurement. Kameda, J. (Ames Lab., lowa State Univ., 
Ames, IA (US)). Scripta Metallurgica (USA), 22(9): 1487-1492 (Sep 
1988). 

It has been well recognized that ultrahigh strength alloy steels ex- 
hibit embrittlement when they are tempered in the temperature 
range from 300 to 400°C. This phenomenon is referred to as tem- 
pered martensite embrittlement. The mechanism for tempered 
martensite embrittlement has been extensively studied by many in- 
vostigators. Tempered martensite embrittlement is attributed to the 
occurrence of intergranular and/or cleavage fracture. The fracture 
mode depends on the alloy composition and the impurity content of 
steels. The intergranular embrittlement is caused by two events: 
segregation of impurities such as sulfur and phosphorus, and car- 
bide precipitation at grain boundaries. The intergranular segregation 
of impurities during austenitization weakens grain boundaries and 
the precipitation of carbides during tempering promotes the nucle- 
ation and propagation of cracks. A major cause for tempered 
martensite embrittlement associated with cleavage fracture is the 
tramsformation of retained austenite at martensite lath boundaries 
to form coarse carbides. For both cases, the concurrent occurrence 
of softening and carbide precipitation, which mitigates and en- 
hances embrittlement effects, respectively, gives rise to a toughness 
trough during tempering treatments. Therefore, it is important to in- 
vestigate nondestructively the evolution of tempered martensite 
microstructure which causes embrittlement. The objective of this 
study is to evaluate nondestructively the characteristics of tempered 
martensite microstructure and embrittlement in an ultrahigh strength 
steel by measuring the two types of Barkhausen signals. 


28815 Containerless growth of large single crystals of TiAl. 
Oliver, B.F. (Dept. of Materials Science and Engineering, The Univ. 
of Tennessee, Knoxville, TN (US)); Huang, B.Y.; Oliver, W.C. 
Scripta Metallurgica (USA), 22(9): 1405-1408 (Sep 1988). 
Titanium aluminides based upon TiAl! are potential high tempera- 
ture materials having low density, high modulus, good oxidation 
resistance, and do not disorder with increasing temperature. Be- 
cause of the lack of ambient temperature ductility their utilization is 
limited. Some investigations have been carried out to further under- 
stand the mechanical behavior of these intermetallics. Other 
research indicates that the mechanical properties of single crystal 
compounds, as well as alloyed single crystal compounds can have 
superior properties. In order to begin studies of the basic mechani- 
cal properties of these aluminides, an investigation to grow 
relatively large single crystals of TiAl was undertaken. Mechanical 
property investigation of the pure compound as well as alloyed sin- 
gle crystal material are objectives of the program. Alloying has the 
potential or improving the properties of this L1. intermetallic. 


28816 Hardening behavior of nickel beryllides. Nieh, T.G. 
(Lockheed Research and Development Div., Palo Alto, CA (US)); 
Wadsworth, J.; Liu, C.T. Scripta Metallurgica (USA), 22(9): 1409- 
1413 (Sep 1988). 

Future aerospace systems depend strongly on the availability of 
high temperature structural materials which are both strong and 
lightweight. Unfortunately, the mechanical strengths of almost all 
Structural materials decrease as the temperature increases; an ex- 
ception to this general rule is found in certain groups of 
long-range-order (LRO) alloys (or intermetallic compounds). A dis- 
advantage of LRO alloys is that they are either intrinsically brittle 
because of their complex crystallographic structures, or they are too 
dense for aerospace applications. The brittleness problem has been 


studied heavily in recent years and some breakthroughs have been 
made. For example, polycrystalline Ni,Al exhibits almost no ductility, 
but NizAl containing a small amount (0.2 to 0.5 wt.%) of B can have 
a room temperature ductility of up to 40%. The high density of Ni3Al 
remains an intrinsic problem. Amongst all the LRO alloys, those in 
the beryllide group probably have the lowest densities. In addition, it 
has been demonstrated that some transition beryllides exhibit at- 
tractive specific strengths at eievated temperatures, and these are 
of considerable interest for structural applications. The beryllide 
NiBe is of particular interest because it has a relatively simple 
ordered B2 crystal structure and exhibits a wide range of stoichiom- 
etry. These properties are similar to those of NiAl and CoAI. In the 
case of NiAl and CoAl, the alloys exhibit a hardness minimum at 
the equiatomic composition. The hardness increases observed in 
off-stoichiometric compositions have been attributed to defect struc- 
tures developed in the alloys. In this paper, new data are presented 
on the hardness of NiBe for hypo- and hyper-stoichiometric compo- 
sitions and comparisons are made with CoAl and NiAl. 


28817 On the effect of planar boundary translational states 
on ordering and melting transitions in a two dimensional/lattice 
gas model. Farkas, D. (Dept. of Materials Engineering, VPI and 
SU, Blacksburg, VA (US)); Jang, H. Scripta Metallurgica (USA), 
22(9): 1431-1434 (Sep 1988). 

A two dimensional lattice gas model of a bicrystal has been used 
previously to study the phase transitions and the atomic configura- 
tion near a & = 5 grain boundary. In previous work the authors 
studied the disordering and melting transitions in the boundary for 
the ordering system assuming always a fully symmetrical boundary 
with no rigid body translation of one crystal with respect to the other. 
It was found that for high temperatures the grain boundary regions 
is increasingly more disordered than the bulk and that for tempera- 
tures close to the melting point a layer forms in the boundary that 
has increasingly liquid-like properties. In this note the authors report 
simulations based on the same model that were performed to study 
the influence of the grain boundary rigid body displacement on 
these transitions. The introduction of a rigid body displacement of 
one crystal with respect to the other may result in the lack of coinci- 
dent sites in the boundary, even if it is a low sigma boundary. It is 
expected that this lack of coincident sites will increase the tendency 
of formation of a liquid-like layer in the grain boundary region. 


28818 The influence of composition gradients on tensile 
properties of weld metal. Choi, |.D. (Center for Welding and Join- 
ing Research, Colorado School of Mines, Golden, CO (US)); 
Matlock, D.K.; Olson, D.L. Scripta Metallurgica (USA), 22(9): 1563- 
1568 (Sep 1988). 

In this study, the effects of weld metal microsegregation, as 
altered by post-weld heat treatments, on both low and high temper- 
ature tensile properties were investigated on an alloy system which 
exhibits significant segregation of the major alloying elements with- 
out complex transformations or precipitation. Monel alloy 400, which 
consists primarily of nickel and copper, was chosen as a model 
system. This system is a single phase FCC solid solution at all tem- 
peratures, and has a low distribution coefficient, k. On solidification, 
significant microsegregation occurs with copper segregating to the 
interdendritic boundaries. 


28819 The control of grain boundary structure by ion im- 
plantation of solute. Lin, C.H. (Dept. of Materials Science and 
Engineering, Cornell Univ., Ithaca, NY (US)); Sass, S.L. Scripta 
Metallurgica (USA), 22(9): 1569-1574 (Sep 1988). 

The dislocation structures of small and large angle [001] twist 
boundaries in Fe-S alloys are influenced by the segregation of S to 
the vicinity of the interface. Since changes in the dislocation struc- 
tures of [001] twist boundaries due to solute segregation have now 
been observed in the Fe-Au, Fe-Sb and Fe-S systems, this behav- 
ior is believed to represent a widely occurring phenomenon in Fe 
alloys. This work has also demonstrated that ion implantation can 
be used to deposit solute in the vicinity of the interface in a bicrystal 
specimen where the boundary is both parallel, and close to the ex- 
ternal surface. The ion implantation technique may be useful for 
changing boundary structure in order to control boundary properties. 
The main role of the point defects introduced during ion implanta- 
tion, in the process that are occurring in the bicrystal, appears to be 
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to help the attainment of the equilibrium distribution of the solute at 
the interface. 


28820 Al-Cu-Ru: An icosahedral alloy without phason disor- 
der. Guryan, C.A. (Department of Physics, State University of New 
York, Stony Brook, New York 11794); Goldman, A.l.; Stephens, 
P.W.; Hiraga, K.; Tsai, A.P.; Inoue, A.; Masumoto, T. Physical Re- 
view Letters (USA), 62(20): 2409-2412 (15 May 1989). 

We present high-resolution x-ray diffraction mesaurements of 
the recently discovered face-centered icosahedral phase of 
AlgsCuz9Ru;5. Analysis of the diffraction-peak profiles shows that 
this alloy is better ordered than the simple-icosahedral alloys previ- 
ously studied. In particular, the peak broadening is well accounted 
for by simple lattice strain, with no measurable dependence of the 
peak widths on phason momentum. This implies a significantly di- 
minished role for phason disorder in this system relative to the 
simple-icosahedral alloys. 


28821 Electronic structure of Ni-Cu alloys studied by spec- 
troscopic ellipsometry. Kim, K.J. (Department of Physics and 
Ames Laboratory, U.S. Department of Energy, lowa State Univer- 
sity, Ames, lowa 50011); Lynch, D.W. Physical Review [Section] B: 
Condensed Matter (USA), 39(14): 9882-9887 (15 May 1989). DOE 
Contract W-7405-ENG-82. 

Ellipsometric measurements of the complex dielectric functions of 
Ni and Ni;_-Cue alloys (c = 0.1,0.3,0.4) have been carried out in 
the (1.2-5.5)-eV region. Two structures in the o; spectrum of pure 
Ni at about 1.5 and 4.7 eV are attributable to direct interband 
transitions in the band structure of ferromagnetic Ni. As the Cu con- 
centration increases, the 4.7-eV edge (from transitions between the 
s-d-hybridized bands well below Er¢ and the s-p-like bands above 
Er, e.g., oe shifts to higher energies, while the 1.5-eV edge 
(from transitions between a p-like band below Er and a d band 
above E; along the L—W direction, e.g., Le Lg) remains at the 
same energy. A structure grows in the (2-3)-eV region as Cu is 
added, and it is interpreted to be due to the transitions between the 
localized Cu subbands. All these observations are in accord with 
the calculated (coherent-potential-approximation) electronic structure 
of Ni-Cu alloys. 


28822 Electrodeposition of magnesium and magnesium/ 
aluminum alloys. Mayer, A. To Dept. of Energy, Washington, DC. 
USA Patent 4,778,575. 18 Oct 1988. Filed date 21 Jan 1988. }c25D 
11/08. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

Electrolytes and plating solutions for use in processes for electro- 
plating and electroforming pure magnesium and alloys of aluminum 
and magnesium and also electrodeposition processes. An elec- 
trolyte of this invention is comprised of an alkali metal fluoride or a 
quaternary ammonium halide, dimethyl magnesium and/or diethyl 
magnesium, and triethyl aluminum and/or triisobutyl aluminum. An 
electrolyte may be dissolved in an aromatic hydrocarbon solvent to 
form a plating soiution. The proportions of the component com- 
pounds in the electrolyte are varied to produce essentially pure 
magnesium or magnesium/alumnum alloys having varying selected 
compositions. 
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Refer also to citation(s) 28116, 28466, 28467, 28468, 28469, 
28470, 28471, 28601, 28601, 28650, 28690, 28712, 28714, 28717, 
28749, 28753, 28754, 28773, 28774, 28779, 28781, 28810, 28811, 
28873, 28876, 28876, 28877, 28925, 29083, 29083, 29083, 29084, 
29085, 29085, 29085, 29137, 29137, 29304, 29324, 29326, 29326, 
29841, 30130, 30159, 30169 


28823 (AD-A-203477/5/XAB) Comprehensive review of mod- 
eling of impact damage in ceramics. Final technical report, 
March-October 1988. Rajendran, A.M.; Cook, W.H. Dayton Univ., 
OH (USA). Research Inst. Dec 1988. 99p. Available from NTIS, PC 
AO5/MF A01. 

This report reviews high-strain-rate experimental and analytical 
methods available for characterizing ceramic-material behavior. 
Also, a discussion on the ceramic failure mechanisms upon impact- 
loading conditions is provided. Theoretical basis for constitutive and 


failure modeling of ceramic-type brittle material is discussed. Models 
that are reported in open literature are reviewed and categorized 
based on their theoretical approaches. The salient features of a few 
recently reported constitutive/damage theories, which combine ei- 
ther the micromechanics or the continuum-damage mechanics for 
the stress-strain relationship with fracture mechanics for damage- 
accumulation description, are described and tabulated. Recent 
attempts to employ such models in the calculation of armor- 
penetration problems are briefly discussed. 


28824 (AD-A-203891/7/XAB) Central research project report 
on superconductivity (1988). Part 1. Materials and IR detectors. 
Final report, March-September 1988. Hong, W.S.; Hove, J.E.; 
Taylor, M.S. Institute for Defense Analyses, Alexandria, VA (USA). 
Dec 1988. 40p. (IDA-M-548-PT-1). Available from NTIS, PC 
A03/MF A01. 

IDA independent Research Program. 

This report reviews and summarizes available information on the 
phases and crystal structures of known and predicted high- 
temperature superconductors (HTS). Materials involving thallium 
have already exhibited critical temperatures up to 125 K, and 
techniques have been suggested to increase this value. Recent the- 
oretical efforts predict that room-temperature superconducting 
materials, if possible at all, may require different chemical composi- 
tions than those oxides presently under investigation. A second part 
of this report reviews the possible direct use of HTS as infrared 
sensor elements. This indicates little of no advantage over semicon- 
ductors; however, HTS use in the signal-processing circuitry of 
detector arrays may be highly beneficial. A second (later) report will 
describe a quantitative analysis on the feasibility of a self-guided 
probe weapon using superconducting magnetic field gradient sen- 
sors. While additional analysis and calculations are still necessary, 
the tentative conclusion on this Part Il report is that an HTS seeker 
and guidance system may be feasible for the destruction of tanks, 
ships, submarines, or countermeasures such as flares, camouflage, 
or smoke screens. 


28825 (CONF-890426-8) Variation of superlattice structure 
of the Bi2Sr2_,CuOg_, superconductor with composition and 
thermal history. Chakoumakos, B.C.; Budai, J.D.; Sales, B.C.; 
Sonder, E. Oak Ridge National Lab., TN (USA). Apr 1989. 8p. DOE 
Contract AC05-840R21400. From Spring meeting of the Materials 
Research Society; San Diego, CA, US; April 24, 1989. Order Num- 
ber DE89011612/JAW. Available from NTIS, PC A0O2/MF A011 - 
OSTI; GPO Dep. 

Single crystals of BigSrp_,CuOg_y, (0.1 < x < 0.5,0 < y < 05), 
were examined using x-ray diffraction techniques. Diffractometer 
scans of 6-26 taken normal to the cleavage planes displayed the 
even (00£) reflections from £ = 2 to 26. Weak satellite peaks were 
observed on either side of each main (002) reflection, and their in- 
tensities relative to the main peak increased as 26 was increased. 
With decreasing Sr content, the satellite peaks systematically 
moved away from the position of the main reflection. In contrast, the 
positions of the satellite peaks did not change with oxygen content 
which was varied by up to 0.5 oxygen atoms per formula unit. De- 
pending on the Sr content of the crystals, generally incommensurate 
modulations were found with the superstructure periodicity ranging 
between ~1/5b* + 0.29c* and ~1/5b* + 0.65c*. The modulation in 
Biz_,CuOg_y has two components. The component along the b* di- 
rection is smaller to the superstructure observed in Bi2Srz2CaCuz07 
crystals and thus is probably due to the mismatch between the 
BizO2 layer and the CuOz layer. The additional component along c* 
may be due to the ordering of Sr vacancies. 12 refs., 3 figs. 


28826 (CONF-8905133-1) Production of wires and coils 
from high-temperature superconducting materials. Lanagan, 
M.T.; Balachandran, U.; Cao, M.T.; Dorris, S.E.; Dusek, J.T.; 
Goretta, K.C.; Poeppel, R.B.; Singh, J.P.; Youngdahl, C.A. Argonne 
National Lab., IL (USA). Apr 1989. 9p. Sponsored by DOE Energy 
Research. DOE Contract W-31109-ENG-38. From Workshop on 
high Te superconductivity; Huntsville, AL, US; 23-25 May 1989. Or- 
der Number DE89012380/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

Coils of high-T. superconductors, which are essential for the de- 
velopment of highly efficient motors and generators, have been 
fabricated by plastic extrusion. Wires have been extruded in long 
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continuous lengths, wrapped into coils, and subsequently sintered. 
Coils, 2 cm in diameter and comprising up to 30 turns, have been 
made with critical current densities of about 200 A/cm? at 77 K. 
Critical current density has been found to be dependent on both 
sintered density and wire geometry. 5 refs., 2 figs. 


28827 (DOE/ER/45261-1) Structural disorder and transport 
in ternary oxides with the pyrochlore structure. Tuller, H.L. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Crystal 
Physics and Optical Electronics Lab. [1989]. 37p. DOE Contract 
FG02-86ER45261. Order Number DE89012577/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Our first ‘two years of work on pyrochlore compounds under this 
program have been very productive. We have been able to tie 
changes in the electrical conductivity to variations of the structural 
disorder in the Gdo (ZrxTi;_x)2O7 pyrochlore solid solution. This 
has enabled us to improve our scientific understanding of the 
source of fast ion conduction in these systems. It has also led to in- 
sights into methods for tailoring the electrical properties in order to 
achieve a wide range of useful characteristics. We now have the 
ability to make intrinsic solid electrolytes, mixed conductors, semi- 
conductors, and insulators from Gd» (Zr,Ti;_,)2O7 by manipulating 
the composition and dopant content. In the following, we discuss 
some of these observations. 20 refs., 14 figs., 2 tabs. 


28828 (DOE/ER/45276-2) The coupling of thermochemistry 
and phase diagrams for Group Ill-V semiconductor systems: 
Progress report, September 1, 1988—April 30, 1989. Anderson, 
T.J. Florida Univ., Gainesville, FL (USA). Dept. of Chemical Engi- 
neering. 1989. 70p. DOE Contract FGO05-86ER45276. Order 
Number DE89012516/JAW. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 

Progress in the third year of this research program has been 
achieved in three basic areas: measurement of component activities 
with solid state galvanic cells, thermochemistry and phase diagram 
assessments, and computation of complex equilibria applied to 
chemical vapor deposition of compound semiconductors. The activ- 
ity of In in In-Bi alloys was measured as a function of temperature 
and composition with a galvanic cell using yttria stabilized zirconia 
as the solid electrolyte. The activity of Ga in Ga-Bi alloys was deter- 
mined in a similar solid-state galvanic cell. Coulometric titrations 
were performed to adjust the composition of Al in Al-In melts. Sig- 
nificant positive deviations were measured in In-rich compositions. 
Similar titrations were performed in the Al-Sb system. Complex 
reaction equilibria computations were performed on the Ga-In-As-Cl- 
H-Si-O and Ge-N-CI-H system. The first system is important in 
hydride CVD of Ga,in;_,As for optoelectronic device applications. 
The work included the first application of a sensitivity analysis, that 
suggested the need for an improved thermochemical data base. The 
effect of various operating parameters on the deposited alloy com- 
position was also studied. In addition, the effect of adding HCi to 
the mixing zone, the use of liquid Ga-In solution source zone, and 
the unintentional incorporation of Si were examined. The results of 
the predictions were verified with experiments by members of our 
group. Chemical equilibrium calculations were also performed on 
the Ge-N-CI-H system to model CVD of Ge3Nq. 24 refs., 20 figs. 


28829 (INFN-LNF—88-62(P)) Pyrolytic citrate synthesis and 
ozone annealing. Two key steps toward the optimization of sin- 
tered YBCO. Celani, F.; Saggese, A.; David, W.I.F.; Giovannella, 
C.; Messi, R.; Merlo, V.; Pace, S.; Sparvieri, N. Istituto Nazionale di 
Fisica Nucleare, Rome (italy). 1988. 8p. Order Number 
DE89613355/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Submitted to Vuoto, Sci. Tecnol. 

A pyrolytic procedure is described that via a citrate synthesis al- 
lowed us to obtain very fine grained YBCO powders that, after a 
first furnace thermal treatment in ozone, results already to contain a 
large amount of superconducting microcrystals. A second identical 
thermal treatment gives a final product strongly textured, as shown 
by magnetic torque measurements. Complementary structural and 
diamagnetic measurement show the high quality of these sintered 
pellets. The role covered by both the pyrolytic preparation and the 
ozone annealing are discussed. 


28830 (JINR-E-8-88-638) Glassy behaviour of YBa2Cu,0,. 
Sahling, S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems. 1988. 8p. Order Number DE89613399/JAW. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Submitted to the International Journal of Modern Physics B. 

Long time power released in YBazCu307 after rapid cooling from 
the equilibrium temperature T,; (2.35 K < T; < 15.11 K) to Tp = 1.5 
K and the heat capacity (1.2 K < T < 100 K) were measured. The 
observed power release is similar to those of amorphous solids. 
The resulting density of states of two-level systems is close to the 
values obtained from heat capacity and acoustic measurements 
from heat capacity and acoustic measurements. 19 refs.; 4 figs. 


28831 (ORNL/TM-10899) Experimental and thermodynamic 
study of nonstoichi try in <YBa2Cu307_,>. Lindemer, T.B.; 
Hunley, J.F.; Gates, J.E.; Sutton, A.L. Jr.; Brynestad, J.; Hubbard, 
C.R.; Gallagher, P.K. Oak Ridge National Lab., TN (USA). May 
1989. 39p. DOE Contract AC05-840R21400. Order Number 
DE89012885/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The dependence of the nonstoichiometry of <YBapCu307_,> 
has been studied over five orders of magnitude in oxygen pressure 
and from 573 to 1173 K. These data were used to derive a chemi- 
cal thermodynamic representation that correlates the experimental 
variables. The data were also compared with several other 
investigations to identify the self-consistent sets of data. Hydrogen- 
reduction methods for determining the absolute oxygen-to-metal 
ratio were developed. The effects of carbonate and hydroxide equi- 
libria were also investigated briefly. 37 refs., 7 figs., 2 tabs. 


28832 Process for producing high purity silicon nitride by 
the direct reaction between elemental silicon and nitrogen- 
hydrogen liquid reactants. Pugar, E.A.; Morgan, P.E.D. To Dept. 
of Energy. USA Patent Application 7-096,577. 15 Sep 1987. 24p. 
DOE Contract FG03-85ER45221. Order Number DE89011782/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A process is disclosed for producing, at a low temperature, a high 
purity reaction product consisting essentially of silicon, nitrogen, and 
hydrogen which can then be heated to produce a high purity alpha 
silicon nitride. The process comprises: reacting together a 
particulate elemental high purity silicon with a high purity nitrogen- 
hydrogen reactant in its liquid state (such as ammonia or hydrazine) 
having the formula: NnHingm) Wherein: n = 1—4 and m = 2 when the 
nitrogen-hydrogen reactant is straight chain, and 0 when the 
nitrogen-hydrogen reactant is cyclic. High purity silicon nitride can 
be formed from this intermediate product by heating the intermedi- 
ate product at a temperature of from about 1200—-1700°C for a 
period from about 15 minutes up to about 2 hours to form a high 
purity alpha silicon nitride product. The discovery of the existence of 
a soluble Si-N-H intermediate enables chemical pathways to be 
explored previously unavailable in conventional solid-state ap- 
proaches to silicon-nitrogen ceramics 


28833 Method and apparatus for forming ceramic oxide su- 
perconductors with ordered structure. Nellis, W.J.; Maple, M.B. 
To Dept. of Energy. USA Patent Application 7-137,468. 23 Dec 
1987. 19p. DOE Contract W-7405-ENG-48. Order Number 
DE89010881/JAW. Available from NTIS, PC A03/MF AO1 - OSTI; 
GPO Dep. 

Disclosed are products and processes for making improved mag- 
netic and superconducting articles from anisotropic starting materials 
by initially reducing the starting materials into a powdered form com- 
posed of particles of uniform directional crystal structures, forming a 
directionally uniform aggregate of particles by exposing the aggre- 
gate to a magnetic field of desired magnitude and direction, and 
then compacting the aggregate into an integral solid body. 2 Figs. 


28834 Thin film superconductors and process for making 
same. Nigrey, P.J. To Dept. of Energy. USA Patent Application 7- 
146,640. 21 Jan 1988. 17p. DOE Contract AC04-76DP00789. Order 
Number DE89010892/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A process for the preparation of oxide superconductors from high- 
viscosity non-aqueous solution is described. Solutions of lanthanide 
nitrates, alkaline earth nitrates and copper nitrates in a 1:2:3 stoi- 
chiometric ratio, when added to ethylene glycol containing citric acid 
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solutions, have been used io prepare highly viscous non-aqueous 
solutions of metal mixed nitrates-citrates. Thin films of these compo- 
sitions are produced when a layer of the viscous solution is formed 
on a substrate and subjected to thermal decomposition. 


28835 Combustion synthesis of boride and other compos- 
ites. Halverson, D.C.; Lum, B.Y.; Munir, Z.A. To Dept. of Energy. 
USA Patent Application 7-225,413. 28 Jul 1988. 25p. DOE Contract 
W-7405-ENG-48. Order Number DE89011463/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A self-sustaining combustion synthesis process for producing 
hard, tough, lightweight B,C/TiB, composites is described. It is 
based on the thermodynamic dependence of adiabatic temperature 
and product composition on the stoichiometry of the B,C and TiB2 
reactants. For lightweight products the composition must be rela- 
tively rich in the BgC component. B,C-rich composites are obtained 
by varying the initial temperature of the reactants. The product is 
hard, porous material whose toughness can be enhanced by filling 
the pores with aluminum or other metal phases using a liquid metal 
infiltration process. The process can be extended to the formation 
of other composites having a low exothermic component. 9 figs., 4 
tabs. 


28836 (SAND-88-2296C) Processing chemically prepared 
Ti-Ca-Ba-Cu oxide superconductors. Voigt, J.A.; Bunker, B.C.; 
Hammetter, W.F.; Ginley, D.S.; Venturini, E.L.; Kwak, J.F.; Lamppa, 
D.L. Sandia National Labs., Albuquerque, NM (USA). 1988. 11p. 
DOE Contract ACO04-76DP00789. (CONF-8902100—1: TMS sympo- 
sium on high temperature superconductors, Las Vegas, NV, US, 
February 27, 1989). Order Number DE89011535/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The recently discovered Tl-Ca-Ba-Cu oxide high temperature su- 
perconductors have proven difficult to synthesize in phase pure 
form. Thallium volatility has been difficult to control, and the result- 
ing materials can contain a large number of thallium-containing 
phases having different compositions and superconducting proper- 
ties. We have developed a chemical synthesis technique for 
Tl-based superconductors specifically to prepare materials with 
enhanced phase purity. The Tl-based powders were made by pre- 
cipitation from aqueous solution. The desired cation stoichiometry of 
the precipitate was controlled via the solution compositions. The 
powders were calcined and sintered into superconducting ceramics 
with critical current densities of 1570 A/cm? at 76 K. Investigation of 
the calcination step has shown the chem-prep powders to be more 
reactive with respect to the formation of desired superconducting 
phases than conventionally prepared mixed-oxide precursor pow- 
ders. Also, the evolution of phases during calcination is dependent 
on the powder synthesis method. 25 refs., 7 figs., 1 tab. 


28837 Phase transformations and thermodynamic behavior 
of the YBa,Cu,0, system via EMF measurements. Tetenbaum, 
M. (Argonne National Lab., Argonne, IL (US)); Brown, A.; Blander, 
M. v.v of Ceramic superconductors Il. Yan, M.F. Society of 
Petroleum Engineers, Richardson, TX (1988). (CONF-8805123-: 
ACS symposium on ccramic superconductors, Cincinnati, OH, US, 
1-5 May 1988). 

EMF measurements of oxygen fugacities as a function of stoi- 
chiomety in YBazgCu3O, were made in the temperature range 
650-750°C by means of an oxygen titration technique with a ZrO, 
electrolyte doped with Y203. From plots of equilibrium oxygen pres- 
sures versus chi, no sign of a change in curvature or discontinuity 
was observed at an oxygen stoichiometry of chi = 6.5 where copper 
is divalent. A change in slope was observed when chi -6.3. The 
EMF measurements were extended to an oxygen stoichiometry of 
chi = 6.15; after slow cooling to room temperature, x-ray examina- 
tion of the samples indicated that the original orthorhombic phase 
was completely transformed to tetragonal. A rapid increase in the 
partial molar entropy of oxygen, AS-bar(O2), was found in the com- 
position range chi = 6.3 to 6.15. The increase in AS-bar(O2) values 
appears to reflect the differences between distributions of oxygen 
atoms and vacancies in the relatively disordered tetragonal struc- 
ture and the more ordered orthorhombic structure. The results to 
date indicate that the important orthorhombic structure can exist 
over an extended oxygen composition range, namely, —6.3-7.0 at 
temperatures in the range of 650-750°C. 


28838 Direct observations of transitions in YBa2Cu,07_, 
controlled by oxygen loss. Chen, J. (Materials Research Lab., 
Univ. of Illinois at Urbana-Champaign, Urbana, IL (US)); Chang, 
Y.W.; Zangvil, A.; Friedmann, T.A.; Ginsberg, D.M. v.v of Ceramic 
superconductors Il. Yan, M.F. Society of Petroleum Engineers, 
Richardson, TX (1988). (CONF-8805123—: ACS symposium on ce- 
ramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 

Controlled annealing of grains in High-T. polycrystalline 
YBazCu307_, thin foils was conducted within the transmission elec- 
tron microscope at 300 to 425°C, using a heating-stage sample 
holder. The gradual disappearance of twins and the orthorhombic to 
tetragonal phase transformation were found to be related to an oxy- 
gen removal process, which is controlled by oxygen diffusion or 
desorption due to the low oxygen partial pressure. The process is 
affected by temperature, time, local grain thickness, crystallographic 
orientation and the geometry of surrounding grains. A general 
interpretation is given to the variety of reported transformation tem- 
peratures, as well as reversible and irreversible transformations 
found in heating-stage and beam heating experiments. 


28839 Structure of colloidal aggregates. Hurd, AJ. (Sandia 
National Labs., Albuquerque, NM (US)); Schaefer, D.; Martin, J.E. 
v.v of Proceedings of the American Crystallographic Association. 
American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

The substantial recent interest in colloidal aggregation is merited 
by the importance of the phenomenon in many fields from biology 
to ceramics. Research on coiloidal aggregation at Sandia has cen- 
tered on determining not only structure but also the underlying 
chemical and physical interactions that affect structure. Scattering 
experiments of light and x-rays have been carried on two- and 
three-dimensional colloidal silica suspension, aggregates of silica 
particles formed in gas-phase reactions, and sol-gel systems. The 
results for the fractal dimension tend not to agree well with the clas- 
sical values from the particle-cluster and cluster-cluster simulation 
algorithms, indicating that additional physical effects are taking 
place. In three dimensions, silica aggregates follow a scattering ex- 
ponent of 2.1, larger than the classical cluster-cluster value. On the 
other hand, light scattering from suspensions of fumed silica gives a 
value of 1.84, in good agreement with classical simulations. The 
two-dimensional experiments, in which silica particles floating on a 
water interface are allowed to aggregate by screening their electro- 
static interactions, lend themselves well to simulation in order to 
explore the effects of interparticle forces. The authors’ simulations 
indicate that repulsive interactions, and to a lesser extent attractive 
interactions, have an important influence on the structure particu- 
larly at small mass sales where experiments give a suprisingly 
small non-classical fractal dimension of 1.20. 


28840 Reexamination of the crystal structures of several 
icosahedral boron containing compounds. Morosin, B. (Sandia 
National Labs., Albuquerque, NM (US)); Mullendore, A.W.; Emin, D. 
v.v of Proceedings of the American Crystallographic Association. 
American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

The potential usefulness of refractory thermoelectric materials has 
recently stimulated a more detailed understanding of the electronic 
transport properties of icosahedral boron containing compounds, 
particularly boron carbides, B;_,C, where 0.1 < x < 0.2. Such 
materials consist of icosahedral units (B;2 with possible carbon sub- 
stitution) linked through direct B-B bonds and other covalent 
structural units (such as CBC, B, and related units). Such boron 
carbides exist as a single phase material with carbon being accom- 
modated either in icosahedral or linking structural units. However, 
there are significant contradictions between existing studies and 
models. The present study is an attempt to critically examine vari- 
ous specimens of single crystal boron carbides and structurally 
similar materials. Boron carbides crystallize in the rhombohederal 
system; the probable space group is R3m with cell parameters a 
function of carbon concentration (a ~ 5.6 - 5.7, ¢ = 12.1 - 12.3A). 
Detailed diffraction studies are examining an electrochemically (a ~ 
5.617, c = 12.137A) and a vapor transport (a ~ 5.612, c = 12.197A) 
prepared single crystal. These data suggest carbon in excess of the 
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CBC linkage is accommodated substitutionally over the boron icosa- 
hedral positions with no site preference. In addition, the crystal 
structures of B;2P2, By2Ase, and closely related —boron (a = 4.98, 
c = 12.581A), are being reexamined. 


28841 Superconducting properties of LaBa,Cu,0, and 
YBa,Cu,0,. Balachandran, U. (Argonne National Lab., Argonne, IL 
(US)); Goretta, K.C.; Shi, D.; Poeppel, R.B.; Eror, N.G. v.v of 
Ceramic superconductors Il. Yan, M.F. Society of Petroleum Engi- 
neers, Richardson, TX (1988). (CONF-8805123—-: ACS symposium 
on ceramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 

The liquid-mix technique has been used to synthesize powders of 
LaBazCu3x and YBagCu30,. The powders were then pressed into 
pellets and sintered. After annealing in oxygen, specimens from 
both materials exhibited sharp drops in resistivity at 90 K. The Y- 
based material reached zero resistivity at about 86 K, regardless of 
the cooling rate from the sintering temperature. The La-based mate- 
rial required rapid cooling and relatively short anneals to achieve 
onset of superconductivity at 90 K, but zero resistivity was not ob- 
tained above 77 K. 


28842 Grain size effects on the transport critical current 
density of Laj_,Sr,CuO,. Roshko, A. (MIT, Cambridge, MA (US)); 
Chiang, Y.M.; Rudman, D.A.; Moodera, J.S. v.v of Ceramic super- 
conductors Il. Yan, M.F. Society of Petroleum Engineers, 
Richardson, TX (1988). (CONF-8805123—: ACS symposium on ce- 
ramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 

Lag_,Sr,CuO, provides a model superconducting oxide system 
for the examination of grain size effects on transport critical current 
since it exhibits uniform equiaxed microstructures, is nearly isotropic 
in thermal expansion, and exhibits significant grain boundary 
segregation. in contrast, YBazCu3O7_, is generally extensively mi- 
crocracked due to thermal expansion anisotropy, has widely 
variable grain boundary chemistry, and along with the higher T. ma- 
terials exhibits platelet grain morphologies. In La; g2Sro.45CuO,4, a 
variation in grain size (and therefore linear grain boundary density) 
of a factor of 10 in samples which are otherwise identically pro- 
cessed was found to have no significant effect on the transport 
critical current density. This indicates that in the weak link limited 
regime of behavior, refinement of grain size is not detrimental to 
critical current density, and maybe advantageous for other reasons, 
such as improved mechanical strength, shortened oxidation times 
and decreased microcracking. 


28843 Microstructural changes in deformed silicon nitride 
and silicon carbide. Tighe, N.J. (Microphase Systems Corp., Fred- 
erick, MD (US)). pp. 435-446 of Materials problem solving with the 
transmission electron microscope. Materials Research Society, 
Pittsburgh, PA (1986). (CONF-851217—: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

The microstructural changes that are associated with creep in sili- 
con nitride and silicon carbide are described and related to the 
creep mechanisms. Creep in hot-pressed silicon nitride and sintered 
silicon carbide involves mechanisms of cavitation and crack propa- 
gation within the bonding phase when the temperatures are below 
those necessary to activate plastic deformation within the matrix 
grains. In hot-pressed, magnesia doped silicon nitride the bonding 
phase is amorphous magnesium silicate and the creep damage in- 
volves decohesion and sliding of the matrix grains within the soft 
bonding phase. In yttria-doped silicon nitride the bonding phase is 
crystalline and diffusional interactions between this phase, the ma- 
trix and the atmosphere dominate the creep process. A similar 
condition is found in siliconized silicon carbide whereby the creep is 
controlled by the behavior of the silicon phase. 


28844 Grain-boundary, glassy-phase identification and pos- 
sible artifacts. Simpson, Y.K. (Dept. of Materials Science and 
Engineering, Cornell Univ., Ithaca, NY (US)); Carter, C.B.; Sklad, 
P.; Bentley, J. pp. 427-434 of Materials problem solving with the 
transmission electron microscope. Hobbs, L.W.; Westmacott, K.W.; 
Williams, D.B. Materials Research Society, Pittsburgh, PA (1986). 
(CONF-851217—: Materials Research Society meeting, Boston, MA, 
US, December 2, 1985). 

Specimen artifacts such as grain boundary grooving, surface 
damage of the specimen, and Si contamination are shown experi- 
mentally to arise from the ion milling used in the preparation of 








transmission electron microscopy specimens. These artifacts in 
polycrystalline, ceramic specimens can cause clean grain bound- 
aries to appear to contain a glassy phase when the dark-field 
diffuse scattering technique, the Fresnel fringe technique, and ana- 
lytical electron microscopy (energy dispersive spectroscopy) are 
used to identify glassy phases at a grain boundary. The ambiguity 
in interpreting each of these techniques due to the ion milling arti- 
facts is discussed from a theoretical view point and compared to 
experimental results obtained for alumina. 


28845 Characterization of reactively sputtered titanium 
carbide films by analytical electron microscopy. Tafto, J. (Metal- 
lurgy and Materials Science Div., Brookhaven National Lab., Upton, 
NY (US)); Rajeswaran, G.; Saulys, T. pp. 421-426 of Materials 
problem solving with the transmission electron microscope. Hobbs, 
L.W.; Westmacott, K.W.; Williams, D.B. Materials Research Society, 
Pittsburgh, PA (1986). (CONF-851217-—: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

TiC, films prepared by reactive sputtering using a Ti target and 
different methane partial pressure were characterized by analytical 
transmission electron microscopy. The films are polycrystalline, and 
the plasmon energy increases considerably with increasing carbon 
content. Combination of the information obtained from electron en- 
ergy loss plasmon and core loss spectra, and electron diffraction 
indicates that x in TiC, increases linearly with methane partial pres- 
sure. The authors find that the face centered cubic TiC phase spans 
the composition from TiCo.2 to TiC;,9 and when x>1 the authors 
have a mixture of TiC; 9 and amorphous C. 


28846 The local atomic arrangement in amorphous SiC, _,. 
Tafto, J. (Metallurgy and Materials Science Div., Brookhaven Na- 
tional Lab., Upton, NY (US)); Kampas, F.J. pp. 415-420 of Materials 
problem solving with the transmission electron microscope. Hobbs, 
L.W.; Westmacott, K.W.; Williams, D.B. Materials Research Society, 
Pittsburgh, PA (1986). (CONF-851217-: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

The 7* at the threshold of the K-edge of C is lacking in a- 
Sip.37Co.63, Suggesting few if any unsaturated C-C bonds. This 
appears to rule out that a-Sip.37Co.63 is a mixture of a-Sio 5Co.5 and 
a-C, in that 40% of the carbon atoms then would be engaged in 
forming a-C, resulting in a significant 7*-feature. Optical gap mea- 
surements of a-SixC,_, suggest that unsaturated graphite like 
bonds start to form when the carbon content exceeds 40% for films 
prepared by reactive sputtering, whereas this starts at a carbon 
content of 70% when the film is prepared by glow discharge consis- 
tent with the lack of z* in our glow discharge produced films with 
C-content ranging from 0-63%. 


28847 Young’s modulus measurement of polycrystalline 
YBa,Cu30,_; superconductor. Chang, G.C.S. (Univ. of 
Rochester, Rochester, NY (US)); Burns, S.J.; Goyal, A.; Funken- 
busch, P.D. v.v of Ceramic superconductors Il. Yan, M.F. Society of 
Petroleum Engineers, Richardson, TX (1988). (CONF-8805123-: 
ACS symposium on ceramic superconductors, Cincinnati, OH, US, 
1-5 May 1988). 

The isothermal Young’s modulus of the polycrystalline supercon- 
ductor, YBagCu307_;, was measured using a Hertzian loading 
technique. It was found at room temperature that Young’s modulus 
is 226GPa and Poisson's ratio is 0.30. Hertzian contact is primarily 
triaxial compression, so the effect of grain boundary cracking and 
deformation should be reduced in this loading scheme. 


28848 Measurement of residual stress in a Ba-Y-Cu-O super- 
conductor. Park, J.S. (Univ. of California, Davis, CA (US)); 
Shackelford, J.F.; Boyd, D.M. v.v of Ceramic superconductors Il. 
Yan, M.F. Society of Petroleum Engineers, Richardson, TX (1988). 
(CONF-8805123-: ACS symposium on ceramic superconductors, 
Cincinnati, OH, US, 1-5 May 1988). 

Residual stress in bulk specimens of a Ba-Y-Cu-O superconductor 
has been measured by x-ray diffraction. The multi-angle technique 
permits stress to be determined to a precision of approximately + 
15 MPa. Measurements have been made at room temperature and 
77 K (below T,), using the (109) or (033) diffraction peak and Crk- 
alpha radiation. For a bar pressed, sintered and oxygen-annealed, a 
typical residual surface stress of 190 MPa (compressive) was found. 
Future studies will concentrate on the relationship between the 
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superconducting state (e.g., T-) and the level of lattice strain, espe- 
cially in thin film systems for which substantial thermal expansion 
mismatch can occur. In addition to stress characterization, the linear 
coefficient of thermal expansion over the temperature range of 77 K 
to room temperature was found to be 12.2 X 10-® mm/mm/C. 


28849 Deformation characteristics of textured 
Bi2Sr, 5Ca, 5CuzOg,, and YBa,Cu3z0¢,, polycrystals. Reyes- 
Morel, P.E. (Univ. of Michigan, Ann Arbor, MI (US)); Wu, X.; Chen, 
.W. v.v of Ceramic superconductors Il. Yan, M.F. Society of 
Petroleum Engineers, Richardson, TX (1988). (CONF-8805123-: 
ACS symposium on ceramic superconductors, Cincinnati, OH, US, 
1-5 May 1988). 

Deformation anisotropy and constitutive relations of dense tex- 
tured BiSr; 5Ca;5Cu2Og,, and YBapCu3O¢,, polycrystals are 
reported. Deformation anisotropy is found in both at all tempera- 
tures, probably due to the dominance of [100}/[010](001) slip in 
layered perovskites. Although YBagCu3O¢,, is considerably harder 
than BizSr;, 5Ca; 5Cu2Og,,, flow stresses of both decrease drasti- 
cally with increasing temperature. At elevated temperatures, cation 
diffusion is the rate controlling step for deformation, resulting in a 
very high activation energy of 12.6 ev in the case of Ba diffusion. In 
the case of YBapCu3O¢,,, a lower activation energy is also found at 
lower temperatures, possible due to a different diffusion mechanism. 
Stress exponents suggest that dislocation creep operates 
in BipSr;5CugOg,,, whereas diffusional creep operates in 
YBazCu30¢,,. 


28850 An XPS study of YBajCu30, surface corrosion. Brow, 
R.K. (Ceramics Development Div., Sandia National Lab., Albu- 
querque, NM (US)). v.v of Ceramic superconductors II. Yan, M.F. 
Society of Petroleum Engineers, Richardson, TX (1988). (CONF- 
8805123-: ACS symposium on ceramic superconductors, 
Cincinnati, OH, US, 1-5 May 1988). 

X-ray photoelectron spectroscopy (XPS) was used to characterize 
changes in the surface composition of dense, polycrystalline sam- 
ples of hot-pressed and sintered tetragonal and orthorhombic 
YBazCu30, exposed to ambient conditions. A detectable surface 
corrosion film forms in less than one second after vacuum fractured 
surfaces are exposed to room temperature air. Features in the 
Ba3d, 01s and Cls spectra indicate that this surface film contains 
BaCO3. Electron micrographs of the vacuum fractured hot-pressed 
samples reveal primarily a transgranular fracture path, while the 
fracture surfaces of sintered samples consisted of primarily exposed, 
faceted grains. The XPS analyses of these latter vacuum fractured 
samples showed high degrees of BaCO3-contamination, similar to 
what was found on air-exposed surfaces, indicating that significant 
grain-boundary contamination was present in these materials. 


28851 


Growth of mercuric iodide in Spacelab Ill. VandenBerg, 
L. (EG and G Energy Measurements, Inc., Santa Barbara Opera- 
tions, Goleta, CA (US)); Schnepple, W.F. v.v of Proceedings of the 


19th international SAMPE technical conference. Volume 19. 
SAMPE, Covina, CA (1987). (CONF-871010—: 19. SAMPE interna- 
tional technical conference on materials and processes for all 
industries, Arlington, VA, US, 13-15 Oct 1987). 

A single crystal of mercuric iodide was grown aboard the Space- 
lab Ill (Space shuttle flight 51B) during its flight from 29 April 
through 6 May 1985. A special furnace facility was designed to 
maintain the proper growth conditions and to provide for observa- 
tions of the growth process by crew members as well as by 
ground-based personnel. There were two reasons to perform the 
space experiment. Firstly, single crystals of mercuric iodide are 
prone to slippage under the effect of gravity, especially at the ele- 
vated growth temperatures, with a concurrent decrease in structural 
quality. Secondly, it is not clear what effects convection flows in the 
vapor phase have on the growth rate and the homogeneity of the 
crystals. Growth in reduced gravity would provide information con- 
cerning these questions. The crystal grown in space was analyzed 
for structural quality by means of x-ray and gamma ray diffraction 
techniques (rocking curves). Its electronic properties have been de- 
termined with nuclear spectroscopic methods. The results of these 
measurements are presented and discussed. In addition, tentative 
comparisons can be made about the vapor phase transport process 
on the ground and in space. 


28852 Fiber reinforced ceramic composites. Moeller, H.H. 
(Oak Ridge Nat. Lab., Oak Ridge, TN (US)); Long, W.G.; Caputo, 
A.J.; Lowden, R.A. v.v of Proceedings of the 32nd international 
SAMPE symposium and exhibition. Carson, R.; Burg, M.; Kjoller, 
K.J.; Riel, F.J. SAMPE, Covina, CA (1987). (CONF-870408-: 32. 
international SAMPE symposium and exhibition on advanced mate- 
rials technology, San Diego, CA, US, 6-9 Apr 1987). 

Ceramic composites will provide the design engineer with a high 
temperature materials system with the advantages of a conventional 
ceramic material, but with substantially increased reliability. Once 
reliability, or the absence of catastrophic brittle fracture, is demon- 
strated, ceramic composites will be introduced. 


28853 Superconducting properties of high T- rare earth bar- 
ium copper oxides. Maple, B. (Univ. of California at San Diego, 
Physics Dept. B-019, La Jolla, CA (US)). v.v of Proceedings of a 
commercialization workshop on superconductors in electronics. 
Advantage Quest, Sunnyvale, CA (1987). (CONF-8709105—: Super- 
conductors in electronics commercialization workshop, San 
Francisco, CA, US, 14-15 Sep 1987). 

12 superconducting RBa2Cu307_; compounds have been pre- 
pared with R = Y, La, Nd, Sm, /Eu, Gd, Dy, Ho, Er, Tm, Yb, and 
Lu, with T- ~90K and AT; < 2 K. T- is nearly independent of the R 
element in RBagCu307_; — (a) magnetic moments of R ions inter- 
act weakly with superconducting electrons so superconducting 
electrons are relatively confined with Ba-Cu-O layers; or (b) 
RBa2Cu307_,s compounds display an unconventional type of super- 
conductivity that is insensitive to magnetic moments of R ions. Most 
abundant and least expensive R elements are La and Ce. The com- 
pound LaBazCu307_; can be prepared with a T- onset near 90 K, 
with some difficulty, whereas CeBazgCu307_; does not exhibit su- 
perconductivity above 4.2 K. 


28854 A mathematical model for the flash calcination of dis- 
persed CaCO; and Ca(OH). particles. Silcox, G.D. (Dept. of 
Chemical Engineering, Univ. of Utah, Salt Lake City, UT (US)); 
Kramlich, J.C.; Pershing, D.W. Industrial and Engineering Chemistry 
Research (USA), 28(2): 155-160 (Feb 1989). 

A mathematical model for the flash calcination of Ca(OH). and 
CaCO; is presented. The model describes the decomposition of the 
parent material at the reactant-product interface, the diffusion of 
COz or H20 through the growing CaO layer, and the sintering of 
the CaO layer. The model is qualitative, but it provides useful esti- 
mates of peak CO2 pressures on the CaO layer, relative rates of 
surface area development and loss for Ca(OH)2 and CaCOs3, the ef- 
fect of particle size, and the effects of time and temperature. 


28855 Solid-phase epitaxy of Ti-implanted LiNbO 3. Poker, 
D.B. (Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831); Thomas, D.K. Journal of Materials Re- 
search (USA), 4(2): 412-416 (Mar 1989). 

The solid-phase epitaxy of LINbO3 following ion implantation of Ti 
dopant for the purpose of producing optical waveguides has been 
studied. Implanting 360-keV Ti at liquid nitrogen temperature pro- 
duces a highly damaged region extending to a depth of about 400 
nm. This essentially amorphous region can be recrystallized epitaxi- 
ally by annealing in a water-saturated oxygen atmosphere at 
temperatures near 400 °C, though complete removal of all 
irradiation-induced damage requires temperatures in excess of 600 
°C. The activation energy of the regrowth is 2.0 eV for implanted 
fluences below 3 x 101 Ti/cm?. At higher fluences of the regrowth 
proceeds more slowly, and Ti dopant segregates at the regrowth in- 
terface. Complete recrystallization following high-dose implantation 
requires annealing temperatures in excess of 800 °C. 


28856 Thermal expansion coefficients of unidirectional fiber- 
reinforced ceramics. Hsueh, C.H. (Metals and Ceramics Div., Oak 
Ridge National Lab., Oak Ridge, TN (US)); Becher, P.F. Journal of 
the American Ceramic Society (USA), 71(10): 438-441 (Oct 1988). 

The influence of internal stresses, due to the thermomechanical 
mismatch between the fiber and the matrix, on the thermal expan- 
sion behavior of unidirectional fiber reinforced ceramics is 
considered. Using the composite cylinder model, the effective ther- 
mal expansion coefficients of the composite are calculated from the 
total strains, which consist of the strains due to temperature 
changes and the strains induced by the presence of internal 
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stresses. The results reveal that when the fiber and the matrix have 
the same elastic constants, the rule of mixtures approach can be 
used to obtain the thermal expansion coefficients of the composite, 
as observed in previous analytical solutions. Also, for the case of 
low volume fractions of fibers with Young’s moduli much larger than 
those of matrices, and the thermal expansion coefficients lower than 
those of matrices, the transverse thermal expansion coefficient of 
the composite is higher than that of either the fiber or the matrix. 
However, unlike previous studies, the present analysis provides a 
physical basis for this phenomenon in terms of the internal thermal 
stress state within the composite. 


28857 =Thin-foil phase transformations of tetragonal ZrO. in 
a ZrO2-8 wt% Y20z3 alloy. Bestgen, H. (Ceramic Research Dept., 
Hoechst A.G., Frankfurt (DE)); Chaim, R.; Heuer, A.H. Journal of 
the American Ceramic Society (USA), 71(10): 826-831 (Oct 1988). 

Tetragonal zirconia (t-ZrO2) grains in an annealed ZrO2-8 wt% 
Y203 alloy transformed to orthorhombic (0) or mono-clinic (m) sym- 
metry by stresses induced by localized electron beam heating in the 
transmission electron microscope. Different transformation mecha- 
nisms were observed, depending on foil thickness and orientation of 
individual grains. In thicker grains (>150 nm), the transformation 
proceeded by a burst-like growth of m laths, and this is believed to 
approximate bulk behavior. In thinner grains near the edge of the 
foil, usually those with a [100}, orientation perpendicular to the thin- 
foil surface, continuous growth of an o or m phase with an 
antiphase-boundary-containing microstructure was observed. The o 
phase is believed to be a high-pressure polymorph of ZrO2, which 
forms (paradoxically) as a thin-foil artifact because it is less dense 
than t-ZrO2, but more dense than m-ZrO2. In some very thin grains, 
the t — m transformation was thermoelastic. Furthermore, a mottled 
structure often occurred just before the t — m ort — o transforma- 
tion, which is attributed to surface transformation. Aside from the 
lath formation, the observed transformation modes are a result of 
the reduced constraints in thin foils. 


28858 Measurements of adsorption in the LiAIO2-H2O(g) 
system. Fischer, A.K. (Argonne National Lab., Argonne, IL (US)); 
Johnson, C.E. Fusion Technology (USA), 15(2): 1212-1216 (Mar 
1989). (CONF-881031—: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Isotherms are presented for adsorption of H2O(g) on LiAlO>2 at 
573, 623, and 873K together with isotherms reported earlier for 673 
and 773K. From these data, isobars and isosteres were derived. 
Analysis of the data suggest that two adsorption processes are in- 
volved: physisorption at 573K and below, and chemisorption at 
873K and above. Both processes function in the intervening temper- 
ature range. Corrections were applied to the raw adsorption data, 
which were obtained by the breakthrough technique, for postbreak- 
through uptake of H2O(g). Adsorption on non-BET surfaces is 
believed to be involved in these corrections for the lower tempera- 
ture isotherms. 


28859 Organometallic chemical vapor deposition routes to 
high T. superconducting Ti-Ba-Ca-Cu-O films. Richeson, D.S. 
(Northwestern University, Evanston, Illinois 60208); Tonge, L.M.; 
Zhao, J.; Zhang, J.; Marcy, H.O.; Marks, T.J.; Wessels, B.W.; Kan- 
newurf, C.R. Applied Physics Letters (USA), 54(21): 2154-2156 (22 
May 1989). 

Films of the Tl-Ba-Ca-Cu-O high T. superconductor can be 
prepared by either of two organometallic chemical va- 
por deposition routes. Ba-Ca-Cu-O films are first prepared 
on yttria-stabilized zirconia using the volatile precursors 
Ba(heptafluorodimethyloctanedionate)2. | Ca(dipivaloyimethanate)2, 
and Cu(acetylacetonate). Deposition is carried out at 5 Torr pres- 
sure with argon as the carrier gas and water vapor as the reactant 
gas. Thallium is next incorporated in these films either by vapor dif- 
fusion using bulk TI-Ba-Ca-Cu-O as the source, or by organometallic 
chemical vapor deposition using Ti(cyclopentadienide) as the 
source. The latter deposition is carried out at atmospheric pressure 
with an argon carrier and water-saturated oxygen reactant, followed 
by rapid thermal annealing. Both types of films consist primarily of 
the TIBazCa,Cu30, phase, have preferential orientation of the CuO 
planes parallel to the substrate surface, and exhibit onset of super- 
conductivity at ~120 K with zero resistance by 100 K. 


28860 Structural depth profiling of iron oxide thin films us- 
ing grazing incidence asymmetric Bragg x-ray diffraction. 
Toney, M.F. (IBM Research Division, IBM Almaden Research Cen- 
ter, San Jose, California 95120); Brennan, S. Journal of Applied 
Physics (USA), 65(12): 4763-4768 (15 Jun 1989). 

X-ray depth profiling in a grazing incidence asymmetric Bragg 
geometry is used to obtain the depth-dependent structure of a nom- 
inally y-Fe2O3 thin film, which was oxidized from an Fe3Q, film. As 
the incidence angle is varied from angles less than the critical angle 
for total external reflection to angles greater than the critical angle, 
the x-ray penetration depth increases from about 20 to several 
thousand angstroms. The observed diffraction originates from this 
region of variable depth and a structural depth profile of the thin film 
can be obtained by measuring the diffraction pattern as a function 
of incidence angle. The iron oxide film is found to have a 45-A-thick 
surface layer of a-Fe203; beneath this iayer the film is predomi- 
nantly --Fe2O3 but also contains about 2.6 at. % a-Fe2O3. These 
data, together with previous chemical and magnetic data, suggest 
that during oxidation of the Fe3Q0, film the surface layer forms by 
the outward diffusion of Fe ions and their subsequent oxidization to 
a-Fe203. One possible explanation of the 2.6% a-Fe2QO3 in the bulk 
of the film is that the Fe3O, film contains small nuclei of material 
that are structurally similar to a-Fe2O3. During the oxidation to form 
-Fe2O3, these then grow to form small grains of a-Fe2O3 that are 
observed. 


28861 Electronic defect structure in TiO and MnO. Khowash, 
P.K. (Department of Physics and Astronomy, Northwestern Univer- 
sity, Evanston, Illinois 60208); Ellis, D.E. Journal of Applied Physics 
(USA), 65(12): 4815-4817 (15 Jun 1989). 

The electronic structure, charge distribution, magnetic moment, 
and binding energies are studied in transition-metal monoxides us- 
ing the discrete variational method in the embedded scheme within 
the local density formalism. Defect structures such as 1:0, 2:1, 4:1, 
and 7:2 (vacancy:interstitial ratio) were evaluated with respect to the 
ideal structure. Ti loses its moment in the 4:1 structure as the 3d 
electrons are depopulated in the process of redistribution. Mn 
shows the highest magnetic moment as in the atomic case but 
varies over a range of 2.23-4.96 yg depending upon the defect 
structure. Our calculations predict greater stability for the 2:1 defect 
structure in TiO and MnO. The interstitial metal ion tends to be in a 
trivalent state in accord with experiments. 


28862 insensitivity of YBazCu307_, to ionizing radiation. Cli- 
nard F.W. Jr. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545); Foltyn, E.M.; Livak, R.J.; Peterson, D.E.; Coghlan, 
W.A.; Hobbs, L.W. Journal of Applied Physics (USA), 65(12): 
5057-5060 (15 Jun 1989). 

The high-temperature superconductor YBagCu307_ has been ir- 
radiated in a transmission electron microscope to investigate the 
effect of high doses of ionizing energy on the microstructure of this 
material. Electrons of energies low enough to avoid knock-on 
displacement damage (80 and 100 keV) were used to achieve radi- 
ation doses of 1 x 10'? Gy at 115 K and 2 x 10'% Gy at room 
temperature. Using the criteria of twin fading and formation of ex- 
tended defects, no microstructural damage was observed. These 
results indicate that YBazCu307_, is extremely resistant to damage 
by radiolytic processes. 


28863 Antiferromagnetism in (Cao 95Sro.15)CuO2, the parent 
of the cuprate family of superconducting compounds. Vaknin, 
D. (Laboratory for Research on the Structure of Matter, University of 
Pennsylvania, Philadelphia, Pennsylvania 19104); Caignol, E.; 
Davies, P.K.; Fischer, J.E.; Johnston, D.C.; Goshorn, D.P. Physical 
Review [Section] B: Condensed Matter (USA), 39(13): 9122-9125 
(1 May 1989). 

A three-dimensional (3D) antiferromagnetic structure is identified 
in (Cap .g5Sro.45)CuO2, a prototypical parent compound of all high- 
Te superconductors. Magnetic neutron scattering and a weak 
susceptibility anomaly give Ty = 537 + 5 K while chi(T) suggests 
magnetic fluctuations above Ty in common with Lag_xSr,CuO4_y 
and YBazCu307_;. Both experiments are consistent with a 
crossover from large intraplanar spin-spin correlations at high T to a 
3D ground state driven by very weak out-of-plane couplings be- 
tween Cu?* ions.u 
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28864 Photoemission and oxygen K-edge absorption studies 
of Ba(Pb,Bi)O3. Lin, C.L. (Physics Department, Brookhaven Na- 
tional Laboratory, Upton, New York 11973); Qiu, S.L.; Chen, J.; 
Strongin, M.; Cao, G.; Jee, C.; Crow, J.E. Physical Review [Section] 
B: Condensed Matter (USA), 39(13): 9607-9610 (1 May 1989). 
Photoemission and oxygen K-edge absorption measurements of 
BaPb, _xBi,O3 have been studied. The valence band of this system 
is dominated by oxygen 2p states and the density of states at the 
Fermi level is very low. The O 1s core-level spectrum shows a peak 
at 529 eV binding energy which is sharper than that in YBazCu307. 
Valence-band and core-level features are not significantly changed 
by Bi substitution in BaPbO3, although T. increases initially from 
zero for x = 0.0 to 12 K for x+0.25 and then drops to zero in the 
vicinity of x = 0.35. Oxygen 2p holes are observed from O K-edge 
absorption spectra in the Bi-substituted samples, and these spectra 
are discussed along with those of the copper oxide superconduc- 
tors. The density of holes is not reduced by further Bi substitution 
up to x = 0.50 while T. is suppressed completely. This behavior is 
similar to that seen for the Zn-doped YBazCu307 compounds. 


28865 Shape and size of crystalline MgO particles formed by 
the decomposition of Mg(OH)2. Dahmen, (Materials and Chemical 
Sciences Div., Lawrence Berkeley Lab., and Dept. of Materials Sci- 
ence and Mineral Engineering, Univ. of California, Berkeley, CA 
(US)); Kim, M.G.; Searcy, A.W. Journal of the American Ceramic 
Society (USA), 71(8): C373-C-375 (Aug 1988). 

Decomposition of Mg(OH)2 at 300° to 400°C yields MgO crystals 
with often unequal edge lengths which, from counting of crystal 
planes in high-resolution transmission electron micrographs, range 
from 0.8 to 2.4 nm, in agreement with conclusions of Moodie and 
Warble. Optical diffractograms and electron diffraction patterns yield 
concordant results. An origin for discordant X-ray diffraction esti- 
mates of particle size for MgO produced from Mg(OH)2 in the same 
temperature range is suggested. 


28866 Method for producing refractory nitrides. Quinby, T.C. 
To Dept. of Energy, Washington, DC. USA Patent 4,800,183. 24 Jan 
1989. Filed date 09 Apr 1986. CO1B 21/06;CO1F 7/00. vp. Available 


from Patent and Trademark Office, Box 9, Washington, DC 20232. 
A process is described for making metal nitride powders compris- 


ing: combining Melamine and a soluble metal compound in a 
non-reacting solvent, the metal compound having a cation capable 
for reacting with the Melamine to form a metal-Melamine compound; 
heating the Melamine and the metal compound in the solvent until in 
solution resulting in the formation of a metal-Melamine compound, 
the Melamine present in suitable excess to cause precipitation upon 
cooling and to minimize particle size of a metal nitride power 
reaction product; cooling the solution until a precipitate of the metal- 
Melamine compound forms; separating the precipitate from the 
solvent; and calcining of the precipitate in air at 600° to 700°C. 


28867 Prealloyed catalyst for growing silicon carbide 
whiskers. Shalek, P.D.; Katz, J.D.; Hurley, G.F. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,789,537. 6 Dec 1988. Filed 
date 25 Jun 1987. C0O1B 31/36. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a prealloyed metal catalyst used to grow 
silicon carbide whiskers, especially in the 6 form. Pretreating the 
metal particles to increase the weight percentages of carbon or 
silicon or both carbon and silicon allows whisker growth to begin im- 
mediately upon reaching growth temperature. 


28868 Synthesis of ultrafine powders by microwave heating. 
Meek, T.T.; Sheinberg, H.; Blake, R.D. To Dept. of Energy, Wash- 
ington, DC. USA Patent 4,784,686. 21 Nov 1988. Filed date 24 Apr 
1987. B22F 9/18;C22C 10/03. vp. Available from Patent and Trade- 
mark Office, Box 9, Washington, DC 20232. 

A method of synthesizing ultrafine powders using microwaves is 
described. A water soluble material is dissolved in water and the re- 
sulting aqueous solution is exposed to microwaves until the water 
has been removed. The resulting material is an ultrafine powder. 
This method can be used to make Al2O3, NiO+Al203 and NiO as 
well as a number of other materials including GaBagCu3O,. 


28869 Silicon nitride protective coatings for silvered glass 
mirrors. Tracy, C.E.; Benson, D.K. To Dept. of Energy, Washington, 


DC. USA Patent 4,780,372. 25 Oct 1988. Filed date 04 Jun 1986. 
B32B 17/06. vp. Available from Patent and Trademark Office, Box 
9, Washington, DC 20232. 

A protective diffusion barrier for metalized mirror structures is pro- 
vided by a layer or coating of silicon nitride which is a very dense, 
transparent, dielectric material that is impervious to water, alkali, 
and other impurities and corrosive substances that typically attach 
the metal layers of mirrors and cause degradation of the mirrors’ re- 
flectivity. The silicon nitride layer can be deposited on the substrate 
before metal deposition to stabilize the metal/substrate interface, 
and it can be deposited over the metal to encapsulate it and protect 
the metal from corrosion or other degradation. Mirrors coated with 
silicon nitride according to this invention can also be used as front 
surface mirrors. 
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Refer also to citation(s) 27847, 28108, 28112, 28112, 28113, 
28115, 28115, 28118, 28122, 28136, 28203, 28204, 28667, 28669, 
28687, 28688, 28749, 28753, 28754, 28770, 28774, 28780, 28781, 
28787, 28788, 28790, 28828, 28828, 28828, 29072, 29076, 29086, 
29104, 29112, 29121, 29128, 29131, 29134, 29134, 29305, 29324, 
29325, 29326, 29326, 29818, 29820, 29821, 29834, 29834, 30003, 
30004, 30004, 30006, 30007, 30008, 30009, 30010, 30016, 30017, 
30018, 30022, 30023, 30024 


28870 (AD-A-203434/6/XAB) Burst-generation rates in sili- 
con and gallium arsenide from neutron-induced nuclear recoils. 
Letaw, J.R. Severn Communications Corp., Severna Park, MD 
(USA). 15 Aug 1987. 40p. (SCC—87-02). Available from NTIS, PC 
A03/MF A01. 

The HETC code (Los Alamos National Laboratory version) is 
used to estimate the energy spectra of residual nuclei in n-Si and n- 
GaAs reactions between 50 MeV and 1 GeV. A computation of the 
components of the burst generation rate from neutron-induced nu- 
clear recoils between 1 MeV and 1 GeV is based on the Monte 
Carlo results and measured cross sections. These data may be 
applied to the computation of single-event upset rates from high- 
energy neutrons in the atmosphere and in spacecraft. 


28871 (AD-A-203461/9/XAB) Structures and properties of 
magnesium-base composites. Chin, E.S. Army Materials Re- 
search Agency, Watertown, MA (USA). Materials Technology Lab. 
Dec 1988. 14p. (MTL-TR-88-41). Available from NTIS, PC A03/MF 
A01. 

Pub. in Magnesium Developments, 46-52(1988). 

Chronic needs for higher performance in present and future mili- 
tary and commercial systems mandate improvements in material 
properties. High stiffness, high strength, and low density are among 
the material properties necessary to achieve future system- 
performance goals. Such requirements can no longer be met using 
conventional metal alloys. Magnesium matrix composites are among 
the candidates to fulfill the aforementioned requirements. Ceramic 
fiber, particulate, and whisker-reinforced magnesium composites 
have demonstrated significant improvements in specific stiffness 
and specific strength over the monolithic matrix alloys. Magnesium 
matrix composites can also compete with high-strength aluminum 
alloys and other metal matrix composites for high performance and 
weight critical applications. 


28872 (AD-A-203593/9/XAB) Micromechanisms of fatigue 
crack growth and fracture toughness in metal-matrix compos- 
ites. Technical report, 1 August-31 December 1988. Davidson, 
D.L. Southwest Research Inst., San Antonio, TX (USA). Jan 1989. 
66p. Available from NTIS, PC AO4/MF A01. 

A detailed micromechanics analysis was performed on a compos- 
ite of 2014 aluminum alloy matrix with 15 vol.% particulate SiC. This 
composite was manufactured by the Dural Co. by casting and 
extrusion. The matrix alloy was peak aged before testing. The mi- 
crostructure was found to contain about 3% intermetallic particles in 
addition to those expected for this material. Fatigue cracks were 
grown from approximately threshold to rapid fracture stress intensi- 
ties. Fatigue cracks growth rates and fracture toughness were 
measured. Analyses of the crack tips were performed by 
stereoimaging at low and intermediate stress intensities, and just 
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prior to the onset of rapid fracture. Detailed strain maps were de- 
rived, and considerable influence of SiC on strain was found. 
Analyses of microcracks near the main crack were made and found 
to have only a small influence on fracture. 


28873 (AD-A-203890/9/XAB) Electrolytic protection against 
high-temperature oxidation. Final report, February 1987- 
February 1988. Kearns, T.F. Institute for Defense Analyses, 
Alexandria, VA (USA). Nov 1988. 45p. (IDA-P—2093). Available from 
NTIS, PC AO3/MF A01. 

This paper describes and discusses protection of materials 
against high-temperature oxidation achieved by coating their sur- 
faces with a solid electrolyte and making the substrate cathodic in 
an electrolytic cell created by a potential applied across the elec- 
trolyte. This approach, similar in nature to the widely followed 
practice of cathodic protection against aqueous corrosion, is shown 
to be theoretically sound and potentially advantageous for protec- 
tion of materials such as refractory oxides and carbon-carbon 
composites. Current status of activity in the field is described and 
suggestions are made for future work. 


28874 (CONF-890468-8) Electron microscopy of growth 
features on filament assisted CVD diamond films. Clausing, 
R.E.; Heatherly, L.; More, K.L.; Begun, G.M. Oak Ridge National 
Lab., TN (USA). 1989. 18p. DOE Contract AC05-840R21400. From 
16. international conference on metallurgical coatings and equip- 
ment exhibit; San Diego, CA, US; April 17, 1989. Order Number 
DE89011610/JAW. Available from NTIS, PC A03 - OSTI. 

Scanning and transmission electron microscopy (SEM and TEM) 
have been used to examine the topographic and internal features of 
diamond films grown by the hot filament assisted chemical vapor 
deposition method. Films were grown under conditions chosen to 
provide three distinctly different diamond microstructures. This pa- 
per relates internal and external growth features to each other, to 
Raman spectra, and to the growth conditions. The growth features 
are discussed in terms of growth mechanisms. 10 refs., 8 figs. 


28875 (DOE/ER/13649-T1) Mechanisms of gas permeation 
through polymer membranes: Summary technical report, Jan- 
uary 1986—December 1989. Stern, S.A. Syracuse Univ., NY (USA). 
Dept. of Chemical Engineering and Materials Science. [1989]. 27p. 
DOE Contract FG02-87ER13649. Order Number DE89011377/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Considerable progress has been made in the following research 
projects concerned with the soiution and transport of gases in 
glassy polymer membranes: (1) It has been found that the mecha- 
nism of gas solution and transport in some poly(alkyl methacrylates) 
does not undergo the change observed with many other gas/ 
polymer systems when the temperature is lowered through Tg, the 
glass-transition temperature of the polymers. (2) The absence of 
dual-mode sorption behavior described above was attributed to the 
fact that the “excess” free volume in some glassy poly(alkyl 
methacrylates) is smaller than in other glass polymers. (3) The in- 
ternal consistency of the dual-mode sorption model was tested and 
confirmed by a theoretical study of gas absorption/desorption kinet- 
ics in glassy polymers. (4) The in-plane diffusion of small fluorophore 
molecules in glassy poly-(1-trimethylsylil-1-propyne) membranes has 
been studied by means of a new technique known as laser fluores- 
cence photobleaching recovery. (5) The solubility of H2 in a glassy 
polymer poly(vinyl acetate), (PVAc), was measured for the first time 
at elevated pressures, in order to determine whether very small 
molecules also exhibit dual-mode sorption behavior. 


28876 (DOE/ER/45254-3) Staging in layer intercalates: 
Progress report, 1 June 1988-30 June 1989. Fischer, J.E. Penn- 
sylvania Univ., Philadelphia, PA (USA). 24 Oct 1988. 4p. DOE 
Contract FG02-86ER45254. Order Number DE89011594/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The emphasis to date has been on detailed studies of staging, 
melting and shear dynamics in Li-GIC’s, with exploratory work on a 
prototype acceptor GIC, Li, TiS2, polyacetylene and BiSrCaCuO 
single crystals. Some of this work has benefitted from internal col- 
laborations jointly supported by the NSF MRL Program. Research is 
briefly described. 


28877 (DOE/ER/45320-3) Studies of Ill-V compounds in the 
megabar regime: Annual progress report (second year). Ruoff, 
A.L. Cornell Univ., Ithaca, NY (USA). Dept. of Materials Science 
and Engineering. 4 Apr 1989. 6p. DOE Contract FG02-87ER45320. 
Order Number DE89012433/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

In this project we make systematic studies of the crystal structure 
changes of the Ill-V compounds as a function of pressure. The 
broad objective of the proposed research is to provide experimental 
data over a broad range of coordination number and interatomic 
spacing which can play a leading role in the testing and develop- 
ment of theoretical models of bonding. GaAs has been studied to 
108 GPa. The crystal structure of GaAs || was found to form at 16.6 
GPa. Subsequent calculations carried out to check this structure by 
M. Cohen revealed that it did indeed have a lower energy than 
other structures. 


28878 (GKSS—88/E/57) Quantitative texture analysis in mul- 
tiphase materials with overlapping Bragg reflections. Dahms, 
M.; Brokmeier, H.G.; Seute, H.; Bunge, HJ. GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Tesperhude 
(Germany, F.R.). 1988. 8p. (CONF-8809343-: 9. Risoe international 
symposium on metallurgy and materials science: mechanical and 
physical behaviour of metallic and ceramic composites, Roskilde, 
DK, 5-9 Sep 1988). Available from GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 

Quantitative texture analysis provides information for the under- 
standing of the physical behaviour of materials. Composites consist 
of at least two phases, which leads to problems in texture investiga- 
tions. If both phases are crystalline, it may happen that Bragg 
reflections of the two phases totally or partially overlap. For this 
case, a program system has been developed using the series 
expansion method. The texture coefficients of both phases are cal- 
culated simultaneously. No line profile analysis is required, and pole 
figures from overlapping Bragg reflections as well as non- 
overlapping ones can be used as input data. The degree of 
overlapping is calculated during the pole figure inversion. The only 
information needed is which Bragg reflections of different phases 
may be contained in one pole figure. As an example, the texture 
analysis of a cold extruded Al-Cu composite specimen is presented, 
where a partial overlap between the Al(200) and Cu(111) reflections 
occurs. A comparison is made with texture analysis where the par- 
tial overlap is not taken into account. 


28879 (IC—88/380) Dissolution of B-doped S1(100) layers in 
NaOH aqueous solutions. Akhter, P.; Baig, A.; Mufti, A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1988. 21p. 
Order Number DE89613424/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

NaOH solution has been used to study the dissolution rates of 
boron doped S1(100) wafers as a function of solution normality (0.02 
N to 15 N) and temperature in the range of 30 deg. C to boiling 
point. For a dissolution at boiling point, two distinctive ranges of so- 
lution normalities have been observed. For N < 4.5, the dissolution 
rate increases logarithmically and is defect dependent. For higher 
values of N > 4.5 normal, the dissolution rate becomes a linear 
function of normality and reaction is defect dependent. The reaction 
activation energy has been measured equal to 0.65 + 0.03 eV. (au- 
thor). 7 refs, 5 figs. 


28880 (JAERI-M—88-203) Study of radiation resistance on 
radiation shielding window glass, (2). Consideration on dielec- 
tric breakdown for F36N glass composition. Nakamura, 
Yoshiteru; Sunaga, Hiromi; Tanaka, Ryuichi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Oct 1988. 41p. (In Japanese). Order 
Number DE89772574/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Dielectric breakdown test after gamma-irradiation, measurement 
of radiation induced electric conductivity, and analysis of charge ac- 
cumulation during irradiation were carried out for F36N glass which 
is widely used as a radiation shielding window glass, on the basis 
of the results of the previous report on charge accumulation and 
coloration in gamma-ray irradiated shielding glass. It was found for 
different composition of the sample glasses that the analyzed re- 
sults of charge accumulation is adequately correlated with the 
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results of dielectric breakdown test, dielectric breakdown is not influ- 
enced by electric conductivity of un-irradiated glasses and internal 
distortion in the glass, and that heat-treatment after irradiation is ef- 
fective to control dielectric breakdown. 


28881 (LA-UR-89-1224) Super-strong self-reinforcing poly- 
meric matrices formed by the first super-strong polymers. 
Dowell, F. Los Alamos National Lab., NM (USA). 1989. 7p. DOE 
Contract W-7405-ENG-36. (CONF-890306-2: _Industry-university 
advanced materials conference, Denver, CO, US, March 6, 1989). 
Order Number DE89011533/JAW. Available from NTIS, PC AO2/MF 
A01 - OSTI; GPO Dep. 

The design of super-strong (SS) polymers to form the first SS 
self-reinforcing polymeric matrices is described. Solidified SS liquid- 
crystalline polymers (LCPs) are designed to be the first polymers to 
have good compressive strengths, as well as to have tensile 
strengths and tensile moduli significantly greater than existing 
strong LCPs (i.e., backbone LCPs, such as Kevlar). (These SS 
LCPs have also been designed with certain features to give good 
solubilities and processabilities.) 17 refs., 1 fig., 1 tab. 


28882 (N-89-15200) Mechanical properties of neat polymer 
matrix materials and their unidirectional carbon fiber-reinforced 
composites. Interim report, May 1984-May 1985. Zimmerman, 
R.S.; Adams, D.F. Wyoming Univ., Laramie, WY (USA). Dec 1988. 
209p. (NASA-CR-181631; NAS—1.26:181631). Available from NTIS, 
PC A10/MF AO1. 

The mechanical properties of two neat resin systems for use in 
carbon fiber epoxy composites were characterized. This included 
tensile and shear stiffness and strengths, coefficients of thermal and 
moisture expansion, and fracture toughness. Tests were conducted 
on specimens in the dry and moisture-saturated states, at tempera- 
tures of 23, 82 and 121 C. The neat resins tested were American 
Cyanamid 1806 and Union Carbide ERX-4901B(MPDA). Results 
were compared to previously tested neat resins. Four unidirectional 
carbon fiber reinforced composites were mechanically character- 
ized. Axial and transverse tension and in-plane shear strengths and 
stiffness were measured, as well as transverse coefficients of ther- 


mal and moisture expansion. Tests were conducted on dry 
specimens only at 23 and 100 C. The materials tested were AS4/ 
3502, AS6/5245-C, T300/BP907, and C6000/1806 unidirectional 
composites. Scanning electron microscopic examination of fracture 
surfaces was performed to permit the correlation of observed failure 
modes with the environmental test conditions. 


28883 Composite polymer: Glass edge cladding for laser 
disks. Powell, H.T.; Wolfe, C.A.; Campbell, J.H.; Murray, J.E.; Ri- 
ley, M.O.; Lyon, R.E.; Jessop, E.S. To Dept. of Energy. USA Patent 
Application 7-116,806. 2 Nov 1987. 71p. DOE Contract W-7405- 
ENG-48. Order Number DE89011784/JAW. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

Large neodymium glass laser disks for disk amplifiers such as 
those used in the Nova laser require an edge cladding which ab- 
sorbs at 1 micrometer. This cladding prevents edge reflections from 
causing parasitic oscillations which would otherwise deplete the 
gain. Nova now utilizes volume-absorbing monolithic-glass 
claddings which are fused at high temperature to the disks. These 
perform quite well but are expensive to produce. Absorbing glass 
strips are adhesively bonded to the edges of polygonal disks using 
a bonding agent whose index of refraction matches that of both the 
laser and absorbing glass. Optical finishing occurs after the strips 
are attached. Laser disks constructed with such claddings have 
shown identical gain performance to the previous Nova disks and 
have been tested for hundreds of shots without significant degrada- 
tion. 18 figs. 


28884 Sealing glasses for titanium and titanium alloys. Brow, 
R.K.; Watkins, R.D. To Dept. of Energy. USA Patent Application 7- 
146,507. 21 Jan 1988. 15p. DOE Contract AC04-76DP00789. Order 
Number DE89010882/JAW. Avaiiable from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Glass compositions containing CaO, AlgO3, B2O3, SrO and BaO 
of various combinations of mole % are provided. These composi- 
tions are capable of forming stable glass-to-metal seals with 
titanium and titanium alloys, for use in components such as seals 
for battery headers. 


28885  Sol-gel antireflective coating on plastics. Ashley, C.S.; 
Reed, S.T. To Dept. of Energy. USA Patent Application 7-148,458. 
26 Jan 1988. 27p. DOE Contract AC04-76DP00789. Order Number 
DE89010898/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

An antireflection film made from reliquified sol-gel hydrolyzation, 
condensation polymeric reaction product of a silicon, alkoxides and/ 
or metal alkoxides, or mixtures thereof. The film is particularly use- 
ful for coating plastics. 


28886 Superconducting materials and method of making 
same. Bunker, B.C.; Lamppa, D.L.; Voigt, J.A. To Dept. of Energy. 
USA Patent Application 7-160,443. 25 Feb 1988. 35p. DOE Con- 
tract AC04-76DP00789. Order Number DE89010816/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A new chemical method and apparatus for preparing precursor 
powders for metal oxide superconductor ceramics are described. 
Superconductors, free of contaminating cations, are thus obtained. 
10 figs. 


28887 (SAND-88-2392C) Sol-gel processing of controlled 
pore films. Brinker, C.J.; Frye, G.C.; Hurd, A.J.; Ward, K.J.; Ashley, 
C.S. Sandia National Labs., Albuquerque, NM (USA). 1989. 22p. 
Sponsored by DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-890275-4: 4. international conference on 
ultrastructure processing of ceramics, glasses and composites, Tuc- 
son, AZ, US, 19-24 Feb 1989). Order Number DE89013584/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During sol-gel film formation via dipping, polymeric precursors are 
aggregated on the substrate surface by a process involving gravita- 
tional flow, drying, and continued condensation reactions. To 
understand film formation in situ, we use ellipsometric imaging and 
infrared spectroscopy. The structure and porosity of the deposited 
film are determined by SAXS, ellipsometry, and surface acoustic 
wave (SAW) methods. We find that weakly-branched silicate precur- 
sors deposited near the isoelectric point of silica result in dense 
films (volume percent porosity, Vp < 5%) in which any pores 
present have radii <0.2 nm, regardless of precursor size. More 
compact precursors result in films in which the porosity and refrac- 
tive index are controlled by the size of the precursor species prior to 
deposition and the relative rates of condensation and evaporation 
during deposition. The porosity and refractive index of these films 
may be varied as follows: volume percent porosity (0 < Vp < 56%); 
pore radius (0 < r < 3.1 nm); surface area (1.2 < S < 263 m/g); 
refractive index (1.18 < n < 1.45). For repulsive, monosized partic- 
ulate precursors, higher coating rates promote ordering providing an 
additional means of pore size control. 18 refs., 7 figs. 


28888 (SAND-88-7041) Diffusion welding of electrical inter- 
connects to silicon solar cells. Albright, C.E.; Holte, D.O. Sandia 
National Labs., Albuquerque, NM (USA); Ohio State Univ., Colum- 
bus, OH (USA). May 1989. 141p. Sponsored by DOE Conservation 
& Renewable Energy. DOE Contract AC04-76DP00789. Order 
Number DE89012250/JAW. Available from NTIS, PC AO&/MF A01 - 
OSTI; GPO Dep. 

The purpose of this study was to develop diffusion welding 
variables for the joining of silicon solar cells to metal electrical inter- 
connects by laboratory experimentation. Diffusion welding electrical 
interconnects to silicon solar cells can be accomplished at pressures 
above 2000 psi and temperatures above 250°C without the aid of 
an inert or protective atmosphere. The high residual stress associ- 
ated with the mismatch in coefficients of thermal expansion between 
the solar cell and the interconnect is the cause for cell cracking 
upon cooling from the welding temperature and weld damage due to 
thermal cycling. When Kovar interconnects, or copper interconnects 
inserted between Kovar interconnects, are used, the residual stress 
in the cell is reduced and cells survive the welding and cooling cy- 
cle. Accelerated thermal cycling does not cause major damage to 
the diffusion welds on solar cell-interconnect assemblies that use 
Kovar as an interconnect material. 52 refs., 50 figs., 15 tabs. 


28889 (SAND-89-8233) Effects of temperature and strain 
rate on the nonlinear compressive mechanical behavior of 
polypropylene. Kawahara, W.A.; Totten, J.J.; Korellis, JS. Sandia 
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National Labs., Livermore, CA (USA). May 1989. 38p. DOE Con- 
tract AC04-76DP00789. Order Number DE89011293/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Material test data are presented for the compressive behavior of 
polypropylene. Direct compression is emphasized, although several 
stress relaxation and creep results are included. Tests are per- 
formed at atmospheric pressure; strain rates range from .00001 to 
100/sec; temperatures are 20,65 and 110°C; true strains to —0.25 
are imposed. Results indicate that the stress-strain behavior is 
highly strain-rate sensitive at all temperatures whereas the elastic 
modulus drops in magnitude and strain-rate sensitivity at the higher 
temperatures. 8 refs., 7 figs. 


28890 (UCRL-99493) Estimating effective moduli of com- 
posites using quantitative image analysis. Berryman, J.G. 
Lawrence Livermore National Lab., CA (USA). Apr 1989. 13p. 
Sponsored by DOE Energy Research. DOE Contract W-7405-ENG- 
48. (CONF-881287-1: SIAM workshop on random media and 
composites, Leesburg, VA, US, 7-10 Dec 1988). Order Number 
DE89012292/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The statistical data required for quantitative analysis of the physi- 
cal properties of composite materials may be obtained using digital 
image processing techniques. This approach allows accurate quan- 
titative determination of volume fraction data, of interface area per 
unit volume, and of more sophisticated measures of the microgeom- 
etry of material mixtures including the n-point spatial correlation 
functions. The two- and three-point correlation functions can be 
measured quite accurately both for synthetic materials and for real 
materials such as porous sandstones. To extract the desired param- 
eters of the microgeometry from the three-point correlation 
functions, methods of interpolating and integrating these lattice- 
based empirical values have been developed. Methods of finessing 
the theory to give estimates of physical properties when the avail- 
able data are not adequate to permit use of the full theory have 
also been developed. 22 refs., 2 figs. 


28891 (UCRL-100620) Recent optical studies of the local 
environment of rare earth ions in glass. Weber, M.J. Lawrence 
Livermore National Lab., CA (USA). 8 Mar 1989. 25p. DOE Contract 
W-7405-ENG-48. (CONF-890275-3: 4. international conference on 
ultrastructure processing of ceramics, glasses and composites, Tuc- 
son, AZ, US, February 19, 1989). Order Number DE89010225/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Optical absorption and emission spectra provide information 
about the distribution of local atomic environments of rare earths in 
glass and how they change with glass composition and processing. 
Laser-induced fluorescence line-narrowed spectra provide additional 
information about site-to-site variations in electronic energy levels 
and in radiative and nonradiative transition probabilities. Recent re- 
sults for oxide and fluoride glasses, silica, and glass ceramics are 
reviewed and compared with models of the local structure and 
bonding. Other manifestations of static or dynamic changes in rare 
earth environments in glass observed by laser spectroscopy includ- 
ing homogeneous linewidths, spectral hole burning, induced 
refractive index gratings, and dilution narrowing are also surveyed. 
53 refs., 2 figs. 


28892 (UCRL-100692) Embedded conductors by electro- 
chemical planarization. Contolini, R.J.; Bernhardt, A.F.; 
Tuckerman, D.B. Lawrence Livermore National Lab., CA (USA). Apr 
1989. 11p. DOE Contract W-7405-ENG-48. (CONF-890518-2: 175. 
meeting of the Electrochemical Society, Los Angeles, CA, US, May 
7, 1989). Order Number DE89011632/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

An electrochemical! process is described for planarization of metal 
interconnect layers on integrated circuits and multichip modules. 
Electroplating is used to deposit metal over a patterned SiO, 
dielectric, followed by electropolishing to remove excess metal. Elec- 
tropolishing simultaneously smooths and further flattens the surface. 
The process yields a planar surface with conductors embedded in 
the etched regions of the dielectric. It is shown that pulsed plating is 
superior to galvanostatic plating in this application. 12 refs., 6 figs. 


28893 


Radiation-induced transient attenuation of optical 
fibers at 800 and 1300 nm. Looney, L.D. (Los Alamos National 


Lab., P.O. Box 1663, Mail Stop D410, Los Alamos, NM (US)); 
Lyons, P.B. pp. 44-52 of Optical techniques for sensing and mea- 
surement in hostile environments. Gillespie, C.H.; Greenwell, R.A. 
SPIE Society of Photo-Optical Instrumentation Engineers, Belling- 
ham, WA (1987). (CONF-8705231-: Optical techniques for sensing 
and measurement in hostile environments, Orlando, FL, US, May 
21, 1987). 

Radiation-induced absorption in optical fibers has been a subject 
of considerable interest throughout the world. As availability and 
applications of fibers have evolved from first window systems oper- 
ating near 850 nm to second window systems near 1300 nm, 
interest in wavelength dependence of radiation effects in optical 
fibers has similarly evolved. Several recent studies have explored 
second-window radiation effects with both steady state measure- 
ments and, to a limited extent, with transient measurements. No 
previous studies have explored the transient regime for times 
shorter than 10 ys. The present work summarizes second-window, 
radiation-induced transient absorption measurements in optical 
fibers for times shorter than 5 ys. Comparisons to first window data 
for these fibers are also presented. Only high purity silica fibers with 
low-OH concentrations were used in the present study to avoid the 
large OH absorption band in this region. This paper also collects 
first window data on several high-OH optical fibers. Preliminary data 
published previously are confirmed for one specific fiber type. 


28894 Defect and microstructural analyses in ferromagnetic 
materials. Horton, L.L. (Metals and Ceramics Div., Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)). pp. 89-96 of Materials problem 
solving with the transmission electron microscope. Hobbs, L.W.; 
Westmacott, K.W.; Williams, D.B. Materials Research Society, Pitts- 
burgh, PA (1986). (CONF-851217-: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

Transmission electron microscopy (TEM) of ferromagnetic materi- 
als requires special and often time-consuming procedures to obtain 
good images. Tilting and high resolution experiments are particularly 
difficult. A survey of several investigations of microstructures in fer- 
rogmagnetic materials ranging from pure iron to commercial magnet 
materials is presented. The topics of these investigations include 
determination of Burgers vectors and interstitial/vacancy character 
for dislocation loops, cavity shape analyses, magnetic domair/ 
microstructure correlations, and characterization of structures result- 
ing from isotropic spinodal decomposition. Problems encountered 
during these studies as they relate to magnetic materials and the 
modifications to standard microscope operating procedures required 
to overcome these problems are presented. This discussion in- 
cludes specimen requirements, specimen loading and insertion, and 
alignment corrections required during specimen tilting. 


28895 TEM and SEM studies of MOCVD-grown GaP on Si. 
Al-Jassim, M.M. (Solar Energy Research Institute, Golden, CO 
(US)); Olson, J.M.; Jones, K.M. pp. 49-56 of Materials problem solv- 
ing with the transmission electron microscope. Hobbs, L.W.; 
Westmacott, K.W.; Williams, D.B. Materials Research Society, Pitts- 
burgh, PA (1986). (CONF-851217-: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

GaP and GaP/GaAsP epitaxial layers have been grown on Si 
substrates by metal-organic chemical vapor deposition (MOCVD). 
These layers were characterized by SEM and TEM plan-view and 
cross-sectional examination. At growth temperatures ranging from 
600°C to 800°C, the initial stages of growth were dominated by 
three-dimensional nucleation. TEM studies showed that at high tem- 
peratures the nuclei were generally misoriented with respect to 
each other yielding, upon coalescence, polycrystalline layers. The 
growth of single-crystal layers was achieved by nucleating a 30-50 
nm layer of GaP at 500°C, followed by annealing and continued 
growth at 750°C. The defect density in these structures was investi- 
gated as a function of various growth parameters and substrate 
conditions. A high density of structural defects was generated at the 
Si/GaP interface. The use of 2° off (100) Si substrates resulted in 
GaP layers free of antiphase domains. These results and their im- 
plications are discussed. 


28896 Contributions of electron microscopy to the under- 
standing of reactions on compound semiconductor surfaces. 
Sands, T. (Bell Communications Research, Inc., Murray Hill, NJ 
(US)). pp. 25-36 of Materials problem solving with the transmission 
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electron microscope. Hobbs, L.W.; Westmacott, K.W.; Williams, 
D.B. Materials Research Society, Pittsburgh, PA (1986). (CONF- 
851217—: Materials Research Society meeting, Boston, MA, US, 
December 2, 1985). 

Reacted films on compound semiconductor substrates present 
challenging materials characterization problems which often require 
the application of transmission electron microscopy (TEM) tech- 
niques. In this paper, both the problem - solving potential of the 
TEM techniques and the limits imposed by preparation of thin film/ 
compound semiconductor TEM specimens are discussed. Studies 
of the N/GaAs, CuCl/aq)/CdS and Pd/GaAs reactions exemplify the 
role of TEM in identifying and determining the spatial distribution of 
interface - stabilized polymorphs and new ternary phases (e.g. 
tetragonal Cu2S, NigGaAs and Pd,GaAs). These examples also 
serve to clarify the relationship between TEM and complementary 
analysis techniques such as Rutherford backscattering spectrome- 
try, Auger electron spectroscopy and glancing-angle x-ray 
diffraction. In particular, it is argued that a combination of (1) high- 
spatial-resolution information obtained by TEM and (2) an indication 
of the “average” behavior provided by data from a complementary 
characterization technique provide the minimum quality and quantity 
of data necessary to understand most reactions on compound semi- 
conductor substrates. 


28897 Lattice parameter anomaly in an MOCVD CdTe epitax- 
ial layer grown on a GaAs substrate. Staudenmann, J.L. (Ames 
Lab. USDOE and Dept. of Physics, lowa State Univ., Ames, IA 
(US)); Horning, R.D.; Knox, R.D.; Arch, D.K.; Schmit, J.L.; Bonse, 
U.; Testardi, L.R.; Weber, W. v.v of Semiconductor-based het- 
erostructures: Interfacial structure and stability. The Metallurgical 
Society Inc., Warrendale, PA (1986). (CONF-8605111-: Northeast 
regional meeting of the Metallurgical Society on semiconductor- 
based heterostructures: interfacial structure and stability, Murray 
Hill, NJ, US, 1-2 May 1986). 

The anomalous behaviors of the CdTe and GaAs lattice parame- 
ters below 120 K for a composite system is reported. They concern 
a 3 um thick (0,0,1) single crystal CdTe epitaxial layer on a (0,0,1) 
single crystal GaAs substrate. The epilayer was deposited at 410 C 
by MOCVD in a horizontal furnace. This x-ray lattice parameter 
study was done in the temperature range between about 8 K and 
300 K. The lattice parameters of the composite system are 
compared to those of the corresponding bulks. The bulk lattice pa- 
rameter variations as a function of the temperature were also 
measured and compare well with the appropriate changes of the 
thermal expansion coefficients taken from the literature. Our results 
show that the lattice parameters perpendicular to the surface of 
both the (0,0,1) GaAs substrate and the (0,0,1) CdTe epilayer shrink 
four times more than the corresponding bulks when the samples 
are cooled down to 10 K. It is further seen that there is no compen- 
sation effect between the elements of the composite system; that is, 
the lattice parameters of the two materials change in the same di- 
rection as if the composite system - the epilayer and the thickness 
of the substrate which is probed by the x-rays - would behave as a 
new material with entirely new physical properties. These results 
are not expected for a (1,1,1) CdTe epilayer on a (0,0,1) GaAs sub- 
strate because, while the lattice mismatch is 14.6% in one direction 
in the plane, it is only 0.7% in the other. 


28898 


In-situ interdiffusion measurements in HgTe-CdTe su- 
perlattices. Staudenmann, J.L. (Ames Lab.-USDOE and Dept. of 
Physics, lowa State Univ., Ames, IA (US)); Horning, R.D.; Knox, 


R.D.; Reno, J.; Sou, I.K.; Faurie, J.P.; Arch, D.K. vv of 
Semiconductor-based heterostructures: Interfacial structure and sta- 
bility. Green, M.L.; Baglin, J.E.E.; Chin, G.Y. The Metallurgical 
Society Inc., Warrendale, PA (1986). (CONF-8605111—: Northeast 
regional meeting of the Metallurgical Society on semiconductor- 
based heterostructures: interfacial structure and stability, Murray 
Hill, NJ, US, 1-2 May 1986). 

HgTe-CdTe superlattices have been proposed as a tunable narrow 
bandgap semiconductor (Eg > 0.1-0.16 eV) having potential appli- 
cations in the long wavelength infrared region. The usefulness of 
such narrow band gap optical material relies on the stability of the 
constituent Hg, Cd, and Te atoms across the heterointerfaces of the 
superlattice structure (interdiffusion). Temperature dependent in-situ 
X-ray diffraction measurements have been carried out on several 


HgTe-CdTe samples to determine the extent of interdiffusion of the 
Hg, Cd, and Te atoms in the superlattice region. The estimated in- 
terdiffusion constants D(T) are based on the analysis of the X-ray 
satellite intensities as a function of time for given temperatures T. 
The results show that the diffused [1,1,1,] HgTe-CdTe superlattices 
are intrinsically more stable than Hg;_,Cd,Te alloys: the superlat- 
tice diffusion constants are considerably lower than those for alloys. 
The results further show that, even at room temperature, the life- 
time of such a HgTe-CdTe superlattice device is probably limited 
and that it also seems to depend upon the environment. 


28899 Microscopic calculation of critical layer thickness for 
coherently strained silicon-like structures. Dodson, B.W. (Sandia 
National Labs., Albuquerque, NM (US)). v.v of Semiconductor- 
based heterostructures: Interfacial structure and stability. Green, 
M.L.; Baglin, J.E.E.; Chin, G.Y.; Deckman, H.W.; Mayo, W.; Naras- 
inham, D. The Metallurgical Society Inc., Warrendale, PA (1986). 
(CONF-8605111—: Northeast regional meeting of the Metallurgical 
Society on semiconductor-based heterostructures: interfacial struc- 
ture and stability, Murray Hill, NJ, US, 1-2 May 1986). 

Monte Carlo based microscopic techniques were used to study 
the stability of thin coherently strained layers of mismatched silicon- 
like semiconductor material grown on the (111) silicon surface. The 
atomic interaction used for this study is the Stillinger-Weber 
potential, modified to allow modelling of mismatched materials. Mis- 
matched layers from 3 to 80 A thickness was considered. For layers 
greater than about 20 A thickness, the critical layer thickness is ac- 
curately described by the continuum theory of Matthews and 
Blakeslee. For thinner layers, however, the strain energy associated 
with misfit dislocations becomes greater than the continuum value, 
resulting in smaller critical layer thickness, to the extent that critical 
mismatch as a function of layer thickness becomes non-monotonic 
for the thinnest films considered. 


28900 Computational modelling. Busing, W.R. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)). v.v of Proceedings of the 
American Crystallographic Association. American Crystallographic 
Association, New York, NY (1986). (CONF-850877—: American 
Crystallographic Association meeting, Stanford, CA, US, 18-23 Aug 
1985). 

The present status of computer simulation of molecules, crystals, 
and condensed matter in general is reviewed. Its role in science, in- 
termediate between theory and experiment is explored. 


28901 Nanosecond resolution x-ray studies of silicon during 
pulsed-laser irradiation. Larson, B.C. (Solid State Div., Oak Ridge, 
TN (US)). v.v of Proceedings of the American Crystallographic As- 
sociation. American Crystallographic Association, New York, NY 
(1986). (CONF-850877—: American Crystallographic Association 
meeting, Stanford, CA, US, 18-23 Aug 1985). 

The pulsed-time structure of the Corneli High Energy Synchrotron 
Source (CHESS) has been used to make nano-second resolution x- 
ray studies of the lattice temperatures and temperature gradients in 
silicon during 20 ns laser pulses. A brief account will be given of the 
initial measurements in this study and their role in resolving a con- 
troversy on the mechanism of pulsed-laser annealing of defects in 
silicon. The present status of these time-resolved studies is 
discussed in connection with measurements of overheating and un- 
dercooling at the liquid-solid interface in silicon during rapid laser 
melting and freezing. Laser pulses (-20ns) with powers of —30 Mw/ 
cm give rise to 12 m/s melting rates and the resulting temperature 
gradients of >10”’ K/cm subsequently drive 6 m/s single crystal re- 
growth in silicon, the entire process lasting —60 ns. 


28902 Advanced sources of synchrotron radiation for crys- 
tallography. Brown, G.S. (Stanford Synchrotron Radiation Lab., 
Stanford, CA (US)). v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877—: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

Since the early 1970’s synchrotron radiation produced by elec- 
trons circulating in storage rings has provided the brightest 
(time-averaged) source of x-ray radiation in the world. The radiation 
is broadband, polarized, pulsed, and highly collimated, as well as 
highly defined spatially at the source. From early experiments utiliz- 
ing synchrotron radiation from pulsed synchrotrons to present 
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experiments utilizing radiation from storage rings dedicated to x-ray 
research, spectral brilliances have increased by over four orders of 
magnitude. Sources now under construction will increase available 
brilliances by yet another order of magnitude, and dedicated 
sources envisioned in the next five years will yield yet another three 
orders to magnitude increase. The availability of such sources has 
already extended the frontiers of protein crystallography, toward 
higher spatial resolution, larger unit cell sizes, smaller samples, 
and, remarkably, lower radiation damage per unit incident quantum. 
The detailed properties of the x-ray beams emerging from these ad- 
vanced sources will be described, and their potential impact upon 
crystallographic research will be discussed. 


28903 The science potential of 6 GeV synchrotron light 
sources. Knotek, M. (Brookhaven National Lab., Upton, NY (US)). 
v.v of Proceedings of the American Crystallographic Association. 
American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

The utilization of synchrotron radiation for materials science has 
proceeded from the use of storage rings originally designed for high 
energy physics to the current generation of dedicated machines de- 
signed fer higher beam currents and lower emittances. Now it is 
headed toward the greater utilization of insertion devices, wigglers 
and undulators, which are magnetic structures designed specifically 
for the production of synchrotron radiation. The concept of a 6 GeV 
synchrotron light source, which now has a high priority in the mate- 
rials science community, arises from the desire to push the use of 
undulators into the .5A wavelength region of the electromagnetic 
spectrum, where they will offer gains in spectral brilliance of 1000 or 
more over any existing source. The availability of these intense 
laser-like beams of x-rays promises a revolution in x-ray science 
equal to that seen in the jump from the x-ray tube to the first syn- 
chrotrons. This new capability will carry us into qualitatively new 
areas of spatial, temporal, energy and momentum resolution which 
will offer exciting new opportunities throughout the material sci- 
ences. 


28904 Scattering from fractals. Martin, J.E. (Sandia National 
Labs., Albuquerque, NM (US)). v.v of Proceedings of the American 
Crystallographic Association. American Crystallographic Association, 
New York, NY (1986). (CONF-850877-: American Crystallographic 
Association meeting, Stanford, CA, US, 18-23 Aug 1985). 

The notion of fractal geometry is introduced for both regular and 
Statistical systems, and it is shown how fractal dimensions of a gen- 
eral sort can be defined. Special attention is given to the concept of 
mass and surface fractals, and scattering functions are derived for 
these systems in an elementary way. Since polydispersity is an es- 
sential feature of most experiments, a discussion of power-law and 
other polydispersities is given. It is demonstrated that power-law 
polydispersity can have a dramatic effect on the scattering expo- 
nent, and that this modified scattering exponent can be interpreted 
as a fractal dimension for certain average quantities. Finally, the 
question of fitting scattering data to special forms of the scattering 
function is discussed in light of the scaling properties of the small 
length scale crossover from fractal to nonfractal behavior. Some 
very simple forms that satisfy the scaling laws are suggested for the 
purpose of data fitting. 


28905 X-ray diffraction and InAs/GaSb superlattices. Horning, 
R.D. (Ames Lab., Ames, IA (US)); Staudenmann, J.L.; Arch, D.K. 
v.v of Proceedings of the American Crystallographic Association. 
American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

Although there are difficulties in the use of X-ray diffraction as a 
characterization tool for InAs/GaSb superlattices, the authors show 
that it is still probably the easiest method. A derivation of the struc- 
ture factor is given for the ideal case of a superlattice in which the 
interplanar spacing is a constant. This is then modified for the varia- 
tion in the interplanar spacing found in a real superlattice. Another 
modification is made for an additional spacing variation suspected 
to be present in the Inas/GaSb system. These general formulae are 
then discussed in relation to the InAs/GaSb system. Anomalous dis- 
persion corrections are shown to play a significant role; extinction 
and attenuation are also important. Results from a sample with a 





period of — 100 A are compared for two wavelengths, .7093 A (Mo- 
K,|) and 1.28181 A (W-L,)). 


28906 Computer representation of molecular surfaces. Max, 
N.L. (Lawrence Livermore Nat. Lab., Livermore, CA (US)). v.v of 
Proceedings of the American Crystallographic Association. Ameri- 
can Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

To understand the interaction of two molecules it is important to 
visualize their surfaces, and computer graphics is a useful aid to 
this visualization. The author demonstrates several techniques for 
molecular surface representation, both as line drawings and as 
shaded raster images. He presents an efficient algorithm for shad- 
ing CPK models made up as the union of atom spheres. Other 
smoother surfaces are also discussed. 


28907 On obtaining sigma-like relations from the Patterson 
superposition function. Wang, S.L. (Ames Lab., Ames, IA (US)); 
Jacobson, R.A. v.v of Proceedings of the American Crystallographic 
Association. American Crystallographic Association, New York, NY 
(1986). (CONF-850877—: American Crystallographic Association 
meeting, Stanford, CA, US, 18-23 Aug 1985). 

Patterson manipulation methods and direct methods, such and 
those employing the well-known sigma-two relation, are often 
viewed as being distinctly different approaches to structure determi- 
nation. The authors present here a method which combines the two 
approaches while retaining the advantages of both. The basic as- 
sumption used in their method is that the product is replaced by G, 
a structure factorlike quantity obtained from a Fourier transform of 
the Patterson superposition function. This new relation has been 
proven to be effective in both centric and acentric cases. Further 
details of the theory and its application to both model and real 
structures will be discussed. 


28908 Crystal structures of two structural isomers of phenyl- 
3H-1,2-dithiole-3-thione, CeHs . C3HS3. Wei, C.H. (Oak Ridge 
Nat. Lab., Oak Ridge, TN (US)). v.v of Proceedings of the American 
Crystallographic Association. American Crystallographic Association, 
New York, NY (1986). (CONF-850877-: American Crystallographic 
Association meeting, Stanford, CA, US, 18-23 Aug 1985). 

The first of the two title compounds, 4-phenyl-3H-1,2-dithiole-3- 
thione (4-PDT), crystallizes in a monoclinic unit cell of symmetry 
P2,/c and with parameters a = 17.827(4), b = 5.731, ¢ = 9.272(2) 
A, and 6 = 91.93(2)°, crystals of the analogous 5-phenyl derivative 
(5-PDT) are orthorhombic with cell parameters a = 19.949(6), b = 
12.188(3), and c = 7.544(2) A, space group Pbca, and Z = 8. For 
both compounds (furnished by Dr. Ernest Bueding of the Johns 
Hopkins University), intensity data were collected by @-20 scans on 
an automated diffractometer with Mo Ka radiation to 0.71 A for 4- 
PDT and 0.77 A for 5-PDT. Structures were solved by application of 
MULTAN. All H atoms were located and refined isotropically. The fi- 
nal R(F) index for 4-PDT was 3.1% for 2255 reflections, and that for 
5-PDT was 3.1% for 1633 data. Analytical corrections for absorption 
were applied in both cases, but no extinction correction was made. 
Maximum e.s.d.'s of bond lengths and bond angles involving C 
atoms are the order of 0.006 A and 0.3° for 4-PDT; 0.004 A and 
0.2° for 5-PDT. 


28909 The effects of anion-cation interactions on the crystal 
packing of the organic conductors and superconductors, 
(BEDT-TTF)2X. Leung, P.C.W. (Argonne Nat. Lab., Argonne, IL 
(US)); Emge, T.J.; Beno, M.A.; Firestone, M.A.; Wang, H.H.; Geiser, 
U.; Williams, J.M. v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877—: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

The organic conductors and superconductors, (BEDT-TTF)nXm 
[BEDT-TTF is bisethylenedithio tetrathiafulvalene or ET, and X is a 
monovalent inorganic anion] consist of alternating layers of partially 
oxidized organic molecules and inorganic anions. Among these ma- 
terials are the first sulfur-based ambient pressure superconductor, 
B-(ET)2lg (Te —1.4 K). It has been determined that the two- 
dimensional network of the ET molecules is directly responsible for 
the electrical properties of these materials. A systematic study of 
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the more than 20 different crystal structures of these materials indi- 
cates that the packing motifs of the ET molecules are limited. In 
general, the packing interactions between the anion and cation lay- 
ers are dominated by the X . . . H (ethylene) type contacts. The 
effects of anion size and shape on the X . . . H interactions and the 
ET network are found to be iriterrelated. 


28910 Rietveld analysis of multiple phase samples at IPNS. 
Rotella, F.J. (Argonne Nat. Lab., Argonne, IL (US)). v.v of Proceed- 
ings of the American Crystallographic Association. American 
Crystallographic Association, New York, NY (1986). (CONF- 
850877-—: American Crystallographic Association meeting, Stanford, 
CA, US, 18-23 Aug 1985). 

FORTRAN computer programs that allow for the analysis of time- 
of-flight (TOF) neutron power diffraction data from multiple phase 
samples via the Rietveld method (TPRMPH and TLSMPH) have 
been written, tested, and implemented on the two VAX-11 series 
computers at Argonne’s Intense Pulsed Neutron Source (IPNS) fa- 
cility. TPRMPH and TLSMPH, which are highly modified versions of 
the Rietveld analysis codes, written by R. B. von Dreele of Arizona 
State University, for full-matrix least-squares refinement of crystal 
structures from TOF neutron powder data, are currently dimen- 
sioned to handle problems with a complexity of 4 sample phases, 
100 input atom positions per sample phase, and 200 independent 
variables. TPRMPH and TLSMPH have been integrated into the 
TOF Rietveld analysis package available at IPNS, making it possi- 
ble to perform Fourier analysis, to calculate distances and angles 
among atoms, and to produce ORTEP drawings for any phase in a 
multiple phase sample. Two examples of TOF neutron powder data 
that have been analyzed using the multiple phase Rietveld tech- 
nique embodied in TPRMPH and TLSMPH will be discussed. The 
multiple phase Rietveld approach should be most useful in the mod- 
eling of data from samples whose chemistry will not easily allow for 
the formation of a single phase, from samples having more than 
one material unavoidably in the neutron base (e.g., a sample con- 
taining an internal pressure calibrant in a high pressure diffraction 
experiment), and from samples that are intentionally multiple phase 
(e.g., two materials that exhibit catalytic activity only in combination, 
but not individually). It should be noted, however, that any multiple 
phase analysis technique should never be substituted for good 
sample preparation technique. 


28911 Comparison of H .. . X interactions of metallic 
(TMTSF)2ASF, and insulating (TMTSF)2BF, via neutron diffrac- 
tion at 20 K. Emge, T.J. (Argonne Nat. Lab., Argonne, IL (US)); 
Leung, P.C.W.; Schultz, A.J.; Wang, H.H.; Cox, D.D.; Ball, G.A.; 
Williams, J.M. v.v of Proceedings of the American Crystallographic 
Association. American Crystallographic Association, New York, NY 
(1986). (CONF-850877—: American Crystallographic Association 
meeting, Stanford, CA, US, 18-23 Aug 1985). 

An interesting feature of the isostructural (TMTSF) 2X organic 
metals whose tetrahedral anions (X = BF4~, ClO,-, ReQ,-,. . .) 
are disordered at room temperature, is that all of these materials 
undergo metal insulator [MI] transitions that result from anion- 
ordering phenomena. Under special conditions some of these salts 
have been observed to be superconducting [i.e., by slow cooling for 
(TMTSF)2ClO, and by applying -5 kbar pressure _ for 
(TMTSF)2ReO,]. The MI transition observed in the X = ReO,~ or 
BF,~ salts corresponds to anion ordering via crystallographic [PI 
(a,b,c) to Fl (2a,2b,2c)] transitions. In contrast, the MI transitions 
observed in (TMTSF) 2X salts with octahedral anions (X = PF,e-, 
AsFg~, . . .) are not associated with crystalographic transitions. On 
the basis of these phase transition phenomena and the respecive 
anion symmetries, the crystal packing forces of the low temperature 
phases of the salts with tetrahedral anions are expected to be sig- 
nificantly different from those of salts with octahedral anions. The 
observed H .. . X interactions demonstrate the importance of cation- 
anion interactions in the phase transitions of (TMTSF)oX salts. 


28912 Variations in crystal packing with anion size in the 
isostructural organic conductors (BEDT-TTF)2X where X = 
Ag(CN)2—, Au(CN)2— and AuBr2—. Beno, M.A. (Argonne Nat. 
Lab., Argonne, IL (US)); Emge, T.J.; Leung, P.C.W.; Rust, P.R.; 
Sowa, L.M.; Wang, H.H.; Williams, J.M. v.v of Proceedings of the 
American Crystallographic Association. American Crystallographic 
Association, New York, NY (1986). (CONF-850877-: American 


Crystallographic Association meeting, Stanford, CA, US, 18-23 Aug 
1985). 


The family of organic conductors, (BEDT-TTF)2X (BEDT-TTF or 
ET is bis-ethylenedithiotetrathiafulvalene) where X— is a monovalent 
linear anion includes the first ambient pressure sulfur based organic 
superconductor §-(ET)2I3 (T~- -1.4 K). The Cl0S8H8)2X anion 
derivatives with X = Ag(CN)2-, Au(CN)2— and AuBrp— are 
isostructural, monoclinic, space group P2/n, Z = 2, a = 7.956(2), 
7.937(5), 7.799(2) A, b = 6.732(3), 6.735(2), 6.723(2) A, ¢ = 
30.738(8), 31.02(1), 31.76(1) A, 8 = 90.05(2), 91.14(5), 93.46(2)°, 
Ve = 1646.3(6), 1657(1), 1662.07(7) A® and R(F) = 6.0, 5.3, 4.6% 
respectively. The packing motif observed for these materials is simi- 
lar to that which occurs in non-superconducting (ET)2AsF.°. 


28913 Laser-induced etching. Ashby, C.I.H. (Sandia Nat. 
Labs., Albuquerque, NM (US)). v.v of Physics of thin films: Ad- 
vances in research and development. Volume 13. Francombe, M.H.; 
Vossen, J.L. Academic Press Complimentary Copy Coordinator, 
Marketing Dept., San Diego, CA (1987). 

The mechanisms involved in laser-induced etching can be divided 
into four general categories: ablation, thermal, gas-phase or liquid- 
phase photochemical, and solid-phase photochemical. Much of the 
work through 1981 involving examples of thermal and gas- or liquid- 
phase photochemical processes has been reviewed previously from 
the standpoint of the fundamental mechanisms involved. Specific 
examples of all four process types will be presented for a variety of 
materials in Section IV. 


28914 Convergent-beam diffraction in the characterization of 
crystalline phases. Eades, J.A. (Univ. of Illinois, Urbana, IL (US)); 
Kaufman, M.J.; Fraser, H.L. pp. 143-152 of Materials problem solv- 
ing with the transmission electron microscope. Hobbs, L.W.; 
Westmacott, K.W.; Williams, D.B. Materials Research Society, Pitts- 
burgh, PA (1986). (CONF-851217-: Materials Research Society 
meeting, Boston, MA, US, December 2, 1985). 

Convergent-beam diffraction in the transmission electron micro- 
scope is a powerful technique for the characterization of crystalline 
materials. Examples are presented to show the way in which 
convergent-beam zone-axis patterns can be used to determine: the 
unit cell; the symmetry; the strain of a crystal. The patterns are also 
recognizable and so can be used, like fingerprints, to identify 
phases. 


28915 A flat insulation tester that uses an unguarded 
nichrome screen wire heater. McElroy, D.L. (Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (US)); Graves, R.S.; Yarbrough, 
D.W.; Moore, J.P. v.v of Guarded hot plate and heat flow meter 
methodology. Shirtliffe, C.J.; Tye, R.P. ASTM, Philadelphia, PA 
(1985). (CONF-8210209-: Guarded hot plate and heat flow meter 
methodology symposium, Quebec, CA, 7-8 Oct 1982). 

An unguarded, unidirectional heat flow technique is described for 
measuring the apparent thermal conductivity (Aa) of insulating mate- 
rials in the range 300 to 330 K. Vertical heat flow is generated by a 
0.9 by 1.5 m electrically heated nichrome screen that is instru- 
mented and sandwiched between two specimens. The specimens 
are bounded by two temperature-controlled copper plates. The sys- 
tem has been used to measure q of fiber glass batts and obtain 
data that show the effects of density, temperature, temperature dif- 
ference, thickness, plate emittance, and heat flow direction on Aa. A 
determinate error analysis indicates a 4. measurement uncertainty 
of +1.7%. The system repeatability and reproducibility were found 
to be +0.2%. The measured performance of the tester agrees with 
that predicted by a thermal model. Analysis of the transient charac- 
teristics of the screen when it is subjected to a step change in 
power suggests that the apparatus can be used to determine appar- 
ent thermal diffusivity. 


28916 Photoemission studies of the initial adsorption and 
growth of Ag on Ge(111). Wachs, A.L. (Dept. of Physics and Ma- 
terials Research Lab., 1110 W. Green St., Urbana, IL (US)); Miller, 
T.; Shapiro, A.P.; Chiang, T.C. pp. 225-230 of Initial stages of epi- 
taxial growth. Hull, R.; Gibson, J.M.; Smith, D.A. Materials Research 
Society, Pittsburgh, PA (1987). (CONF-8704268-: Materials Re- 
search Society symposium on initial stages of epitaxial growth, 
Anaheim, CA, US, April 22, 1987). 
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The authors present electron diffraction, and high-resolution angle- 
resolved and angle-integrated photoemmision studies of the initial 
phases of adsorption and growth of Ag on Ge(111). The results pro- 
vide information on the structural properties of the Ge(111)-c(2 x 8) 
substrate surface, show Ag grows upon it almost laminarly at room 
temperature, and unambiguously demonstrate the presence of a 
small amount of Ge segregating on top of the growing Ag overlayer. 
The origins and behavior of these segregated atoms are discussed. 
Ag films more than a few monolayers thick exhibit quantum well 
states which are observed to evolve as a function of film thickness. 


28917 Electrochemical studies of thin films of conducting 
polymers and conducting polymer composites deposited on 
metal and semiconductor electrodes. Nagasubramanian, G. (Jet 
Propulsion Lab., Pasadena, CA (US)); DiStefano, S.; Moacanin, J. 
v.v of Proceedings of the 1st international SAMPE electronics 
conference. SAMPE, Covina, CA (1987). (CONF-870674-: 1. inter- 
national SAMPE electronics conference on electronic materials and 
processes, Santa Clara, CA, US, 23-25 Jun 1987). 

Electrochemical studies indicate that poly (lsothianaphtene) 
(PITN) can be p-doped only. Electrochemical properties of PITN 
and Nafion -PITN in acetonitrile solutions containing tetra-phenyl 
Phosphonium chloride as supporting electrolyte are compared. In 
both cases the electrochemical behavior of thin films are different 
from that of thick films. In addition Nafion does not seem to alter the 
electrochemical properties of PITN. Cyclic Voltammetric and chrono- 
coulometric measurements were made to compute the diffusion 
coefficient of the counter ions. Electrochemical behavior of both 
PITN and Nafion-PITN in acetonitrile solution containing different 
counter ions will be described. PITN electrochemically deposited 
apparently does not either passivate surface states present on or 
form ohmic contracts with p-Si or p*Si single crystal electrodes. 


28918 An experimental and theoretical study of the bending 
behavior of Keviar 49/epoxy beams and rings. Guess, T.R. (San- 
dia National Labs., Albuquerque, NM (US)); Reedy, E.D. Jr. v.v of 
Proceedings of the 19th international SAMPE technical conference. 
Volume 19. SAMPE, Covina, CA (1987). (CONF-871010—-: 19. 
SAMPE international technical conference on materials and pro- 
cesses for all industries, Arlington, VA, US, 13-15 Oct 1987). 

An experimental and theoretical study of the bending response of 
laminated Keviar 49/epoxy beams and rings was carried out. The 
basic lamina properties were determined by testing undirectionally 
reinforced specimens in tension and compression. These test re- 
sults, which are consistent with those reported by others, indicate 
that unidirectional Keviar 49/epoxy composites manifest nearly linear 
elastic response in tension and yield-like behavior in fiber-directed 
compression. The measured compressive yield strength is roughly 
20% of the tensile ultimate strength. The authors also tested 3.2 and 
12.7 mm thick, quasi-isotropic beams in tension, compression, short 
beam shear, and four-point bending, and 457 mm diameter, 12.7 
mm thick, quasi-isotropic rings in diametral compression. All speci- 
mens were fully instrumented with strain gages to provide a detailed 
record of their deformation. As anticipated, the flexural response of 
laminated Kevlar 49/epoxy beams and rings exhibit nonlinearity. 


28919 Epitaxial growth, doping and analytical characteriza- 
tion of monocrystalline beta-SiC semiconductor thin films. Kim, 
H.J. (North Carolina State Univ., Raleigh, NC (US)); Edmond, J.A.; 
Ryu, J.; Kong, H.; Carter, C.H. Jr.; Glass, J.T.; Davis, R.F. v.v of 
Proceedings of the 1st international SAMPE electronics conference. 
SAMPE, Covina, CA (1987). (CONF-870674—-: 1. international 
SAMPE electronics conference on electronic materials and pro- 
cesses, Santa Clara, CA, US, 23-25 Jun 1987). 

High purity monocrystalline SSiC films have been reproducibly 
grown on Si (100) and aSiC (0001) at 1660K and 0.1 MPa using 
SiH, and CoH, carried in Hz. Films produced on Si (100) have also 
been doped with B or Al (p-type) or P or N (n-type) at LN, room 
and elevated temperatures. Films grown on Si contain substantial 
concentrations of line and planar defects, especially in the interface 
region; those produced on aSiC are virtually defect-free. The ratios 
of ionized dopant concentration to total dopant concentration for N, 
P, B and Al are 0.1, 0.2, 0.002 and 0.01, respectively. High temper- 
ature ion implantation and dynamic and post annealing procedures 
result in a small concentration of defects in the implanted region, in 
contrast to similar research at low temperatures. 


28920 Pd,GaAs/GaAs. Sands, T. (Bell Communications Re- 
search, Inc., Murray Hill, NJ (US)); Yu, K.M.; Cheung, S.K.; 
Keramidas, V.G. v.v of Semiconductor-based heterostructures: In- 
terfacial structure and stability. Green, M.L.; Baglin, J.E.E.; Chin, 
G.Y.; Deckman, H.W.; Mayo, W.; Narasinham, D. The Metallurgical 
Society Inc., Warrendale, PA (1986). (CONF-8605111—: Northeast 
regional meeting of the Metallurgical Society on semiconductor- 
based heterostructures: interfacial structure and stability, Murray 
Hill, NJ, US, 1-2 May 1986). 

The structure, morphology, composition and electrical properties 
of ternary phase (Pd,GaAs) films on GaAs have been studied by 
transmission electron microscopy, energy dispersive x-ray 
spectrometry, Rutherford backscattering spectrometry and current- 
voltage measurements. Annealing 15 nm of Pd on 100) GaAs at 
250°C yields a planar monocrystalline film of the first ternary phase 
(>Pd3 9Ga;,Aso.9) which is a rectifying contact to n-GaAs with a 
barrier height of >0.76 eV. A subsequent annealing treatment at 
350°C converts the film to a second ternary phase 
(>Pd33Ga;2Aso.g) that exhibits a rough interface with GaAs, 
severely degraded electrical properties and a lower barrier height. 
The reduction in the measured barrier height is attributed to 
thermionic-field emission at sharp corners and protrusions in the 
Pd,GaAs/GaAs interface. The implications of these results for the 
utilization of Pd in multielemental contacts to GaAs are also dis- 
cussed. 


28921 Interfacial shear phenomena in graphite epoxy 
composites under impact loading using dynamic moire interfer- 
ometry. Deason, V.A. (Idaho National Engineering Lab., Idaho 
Falls, ID (US)); Epstein, J.S.; Abdallah, M. v.v of Proceedings of the 
international conference on photomechanics and speckle metrology. 
Chiang, F.P. SPIE Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (1987). (CONF-8708213—: SPIE inter- 
national conference on photomechanics and speckle metrology, 
San Diego, CA, US, 17-20 Aug 1987). 

As advanced structural materials (e.g., graphite/epoxy, metal ma- 
trix and ceramic matrix composites) or optical mirror substrate 
materials (e.g., beryllium and silicon carbide) are increasingly used 
in high performance systems, their ability to withstand environments 
that will cause loss of system survivability must be taken into ac- 
count. The concept of survivability includes cases where the system 
is not destroyed, but is inoperable because of subtle effects on the 
system. These effects can be delamination from weak shock 
events, critical platform misalignment from large slew motions, or 
even mirror coating and substrate deformations of as little as a frac- 
tion of a micron from their specifications. All the effects listed 
above, in the system survivability realm, are very subtle and are 
due to transient deformations at a local or micromechanical level. 
This paper describes recent work at the Idaho National Engineering 
Laboratory, under Office of Naval Research funding, to understand 
the transient mechanisms in composite interfaces that lead to im- 
pact delamination. The principal tool of investigation was dynamic 
moire interferometry coupled with continuum analysis. 


28922 The effect of reinforcement on the tear properties of 
flexible circuits. Acton, A.E. (Sandia Nat. Labs., Albuquerque, NM 
(US)). v.v of Proceedings of the 1st international SAMPE electronics 
conference. SAMPE, Covina, CA (1987). (CONF-870674-—: 1. inter- 
national SAMPE electronics conference on electronic materials and 
processes, Santa Clara, CA, US, 23-25 Jun 1987). 

The tear properties of Kapton flexible circuitry are very poor. In 
conventional and unconventional applications, this can cause relia- 
bility and handling problems. To better understand the properties of 
flex circuits and how to reinforce them, four different reinforcing ma- 
terials were applied to a typical flex circuit and the tear properties 
were measured. Teflon film, nylon fabric, glass fabric and kevlar 
fabric were all laminated to a flex circuit with Pyralux adhesive. The 
fabrics were laminated in both a 0/90 and a +45 configuration. Five 
tests were performed, Graves, crescent, trousers, tensile and single 
edge notch (SEN). Of the four materials used for reinforcement, 
kevlar clearly showed the greatest overall improvement in tear prop- 
erties. However, keviar also provided the greatest processing 
difficulties. All of the reinforced circuits had an increase in thickness 
which resulted in an unacceptable loss of flexibility. 
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28923 Microplasticity phenomena in graphite/magnesium 
metal matrix composites. Epstein, J.S. (Idaho National Engineer- 
ing Lab., Idaho Falls, ID (US)); Rawal, S.; Misra, M. v.v of 
Proceedings of the international conference on photomechanics and 
speckle metrology. Chiang, F.P. SPIE Society of Photo-Optical 
Instrumentation Engineers, Bellingham, WA (1987). (CONF- 
8708213-: SPIE international conference on photomechanics and 
speckle metrology, San Diego, CA, US, 17-20 Aug 1987). 

This paper discusses localized matrix plasticity in a Pitch 55 
graphite/magnesium (Gr/Mg) metal matrix composite (MMC) due to 
damping/hysteresis effects in bending. It was found that for this ma- 
terial system, chosen mainly for its damping ability, plasticity or 
permanent deformation occurs in the matrix material of the compos- 
ite from relatively small structural deformations. Hysteresis loops 
were determined on a local level in the diffusion bond region be- 
tween adjacent graphite fiber bundles as well as on the free edge of 
the magnesium face sheet of the composite. Moire interferometry 
was combined with research on the microstructure of this particular 
material system to yield these subtle results. 


28924 Removable encapsulants for electronic devices. Wis- 
chmann, K.B. (Sandia Nat. Labs., Albuquerque, NM (US)). v.v of 
Proceedings of the 1st international SAMPE electronics conference. 
SAMPE, Covina, CA (1987). (CONF-870674-: 1. international 
SAMPE electronics conference on electronic materials and pro- 
cesses, Santa Clara, CA, US, 23-25 Jun 1987). 

Expensive ad complex electronic hardware that has been encap- 
sulated for mechanical and electrical protection often necessitates a 
rework capability. Unfortunately, most encapsulants are difficult to 
penetrate either by mechanical means or solvent attack. Usually, 
these approaches result in component damage. This paper 
describes the development of three different solvent removable ther- 
moplastic encapsultants that exhibit varying upper use temperatures 
(80 to 130°C) and physical properties. Two materials are based on 
expandable bead foam technology, while the third is a polyurethane 
casting resin. Functional electronic components have been success- 
fully potted and depotted, a capability which has resulted in sizeable 
cost savings in production situations. 


28925 A technique to evaluate coatings for atomic oxygen 
resistance. Cross, J.B. (Los Alamos Nat. Lab., Los Alamos, NM 
(US)); Lan, E.H.; Smith, C.A. v.v of Proceedings of the 33rd interna- 
tional SAMPE symposium and exhibition. Carrillo, G.; Newell, E.D.; 
Brown, W.D.; Phelan, P. SAMPE, Covina, CA (1988). (CONF- 
880312-: 33. symposium and exhibit on materials and processes 
for all industries: materials - pathway to the future, Anaheim, CA, 
US, 7-10 Mar 1988). 

Space Shuttle flight data has shown that the low Earth orbit (LEO) 
environment significantly degrades a variety of spacecraft materials. 
Atomic oxygen, the major constituent of the LEO atmosphere, is pri- 
marily responsible for the degradation due to its oxidative ability, 
high collision energy (approximately 5 eV for a spacecraft traveling 
at 8 km/sec), and high flux (10'5 atoms/S-cm?; one monolayer/S). 
Atomic oxygen reactive materials to be used on long-term spacecraft 
such as Space Station must be coated with an oxygen resistant 
coating if they are to survive in LEO for an extended period of time. 
The authors have developed a technique using oxidation of silver 
film as an atomic oxygen detector to evaluate the effectiveness of 
coatings in protecting substrates which react with atomic oxygen. 
The paper discusses results from a bare silver and a PTFE Teflon 
coated silver sample which show that this technique is viable for de- 
tecting atomic oxygen penetration through coatings. A discussion of 
the advantages and disadvantages of the technique is included. 


28926  Electrophoretically deposited styrene-acrylate coat- 
ings for suppression of internal electromagnetic pulse effects. 
McLean, Mw. (Sandia Nat. Labs., Albuquerque, NM (US)); Sharp, 
D.J.; Hartman, E.F. v.v of Proceedings of the 33rd international 
SAMPE symposium and exhibition. Carrillo, G.; Newell, E.D.; 
Brown, W.D.; Phelan, P. SAMPE, Covina, CA (1988). (CONF- 
880312-: 33. symposium and exhibit on materials and processes 
for all industries: materials - pathway to the future, Anaheim, CA, 
US, 7-10 Mar 1988). 

High energy Compton photoelectrons are released from metal 
surfaces of enclosures following exposure to electromagnetic pulses 
or x-rays emitted from nuclear bursts. These high energy electrons 


are particularly troublesome when emitted from high Z materials 
such as gold, and can cause damage to sensitive electronic sys- 
tems by electrically overstressing electronic devices. Low 
electron-emission coatings, preferably a dielectric, can greatly 


reduce the Internal Electromagnetic Pulse (IEMP) response. Allied- 
Signal Inc., Bendix Kansas City Division and Sandia National 
Laboratory, Albuquerque (SNLA) have developed a dielectric 
coating approach which permits deposition of thin, uniform, and ad- 
herent styrene-acrylate films on metal housings. 


28927 Grain boundary diffusion of phosphorous in silicon. 
Holloway, P.H. (Department of Materials Science and Engineering, 
University of Florida, Gainesville, Florida 32611); Abrantes, T. Jour- 
nal of Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films (USA), 7(3): 1573-1578 (May 1989). 

Grain boundary diffusion of phosphorous in Wacker SILSO poly- 
crystalline Si has been studied at temperatures between 750 and 
1050 °C using a groove and stain technique. It is shown that the 
Fisher model of grain boundary diffusion describes the data accu- 
rately assuming an infinite source (Whipple solution) aided by Le 
Claire's graphical solution of the model. The bulk Dg and grain 
boundary D’ diffusion coefficients were best described by Dg = 1.6 
x 10'S cm/s exp(-2.09eV/kT) and D’ = 4.0 x 10-5 cm*/s exp(- 
1.4eV/kT), respectively, where a boundary width of 5 A was 
assumed for D’. Proper procedures for reducing the data are illus- 
trated including an important correction to penetration depth made 
necessary because of the inability of optical microscopy to detect 
very narrow diffusion regions near a grain boundary. 


28928 Hydrogen incorporation in silicon thin films deposited 
with a remote hydrogen plasma. Johnson, N.M. (Xerox Palo Alto 
Research Center, Palo Alto, California 94304); Walker, J.; Doland, 
C.M.; Winer, K.; Street, R.A. Applied Physics Letters (USA), 
54(19): 1872-1874 (8 May 1989). 

Results are presented on the effects of growth conditions on 
hydrogen incorporation in Si thin films deposited with a remote hy- 
drogen plasma. Oxygen contamination of the films was significantly 
reduced by replacement of the quartz tube that is commonly used 
to contain the hydrogen plasma with an alumina tube, with a con- 
comitant increase in the electrical conductivity of P-doped a-Si:H 
films. Hydrogen incorporation was examined with a remote deu- 
terium plasma and downstream injection of SiH,. As the gas flow 
ratio D2:SiH, increases, the ratio D:H in the film changes as a con- 
sequence of the increasing flux of D at the growing surface. High 
silane dilution also promotes the formation of microcrystalline sili- 


.con, which itself affects H incorporation. 


28929 CulnSe2 films and solar cells obtained by selenization 
of evaporated Cu-in layers. Basol, B.M. (International Solar Elec- 
tric Technology (ISET), 8635 Aviation Boulevard, Inglewood, 
California 90301); Kapur, V.K. Applied Physics Letters (USA), 
54(19): 1918-1919 (8 May 1989). 

CulnSez films of various stoichiometries have been prepared by 
the two-stage process. In this method, Cu-in layers were first evap- 
orated onto Mo-coated glass substrates in the form of stacks, and 
then they were selenized in a H2Se atmosphere at 400 °C to form 
the compound. CdZnS/CulnSe2 heterojunction solar cells were fab- 
ricated on these films and conversion efficiencies close to 7% were 
obtained. 


28930 Amphoteric native defects in semiconductors. 
Walukiewicz, W. (Center for Advanced Materials, Materials and 
Chemical Sciences Division, Lawrence Berkeley Laboratory, 1 Cy- 
clotron Road, Berkeley, California 94720). Applied Physics Letters 
(USA), 54(21): 2094-2096 (22 May 1989). DOE Contract AC03- 
76SF00098. 

We show that a new concept of amphoteric native defects with 
strongly Fermi level dependent defect formation energy provides the 
basis for a unified explanation of a large variety of phenomena in 
semiconductors. Formation of Schottky barriers, particle irradiation 
induced compensation, doping-induced superlattice intermixing, and 
limits of free-carrier concentration find for the first time a common 
simple explanation. 
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28931 Tribological properties of diamond films grown by 
plasma-enhanced chemical vapor deposition. Wong, M.S. (De- 
partment of Materials Science and Engineering, Northwestern 
University, Evanston, Illinois 60208); Meilunas, R.; Ong, T.P.; 
Chang, R.P.H. Applied Physics Letters (USA), 54(20): 2006-2008 
(15 May 1989). 

Uniform and continuous diamond films have been deposited on 
Si, Mo, and many other substrates by plasma-enhanced chemical 
vapor deposition. We have developed processes to enhance the 
adhesion of diamond films to metal substrates for tribological appli- 
cations. The tribological properties of the diamond films are found to 
be significantly different depending on their morphology, grain size, 
and roughness. However, under all cases tested using a ring-on- 
block tribotester, it is found that for diamond films with a small grain 
size of 1-3 ym, the coefficient of friction of the diamond films sliding 
against a steel ring under lubrication of a jet of mineral oil is about 
0.04. 


28932 Early stages of plasma synthesis of diamond films. 
Meilunas, R. (Department of Materials Science and Engineering, 
Northwestern University, Evanston, Illinois 60208); Wong, M.S.; 
Sheng, K.C.; Chang, R.P.H.; Van Duyne, R.P. Applied Physics Let- 
ters (USA), 54(22): 2204-2206 (29 May 1989). 

The early stages of diamond film nucleation and growth in a 
microwave plasma have been studied in detail as a function of im- 
portant deposition parameters. The influence of the substrate 
temperature on the diamond nucleation rate, quality, and final film 
morphology has been elucidated through Raman spectroscopy and 
scanning electron microscopy measurements. Using transmission 
infrared spectroscopy and x-ray diffraction, it is found that a carbide 
layer is initially formed on the substrate prior to the growth of the di- 
amond film. Furthermore, the final film morphology is also a strong 
function of the plasma starting condition, the gas composition, and 
the substrate temperature. 


28933 Effect of growth conditions on the stability of a-Sn 
grown on CdTe by molecular beam epitaxy. Reno, J.L. (Sandia 
National Laboratory, Albuquerque, New Mexico 87185); Stephen- 
son, L.L. Applied Physics Letters (USA), 54(22): 2207-2209 (29 
May 1989). DOE Contract AC04-76DP00789. 

The effect of growth conditions on the stability of a-Sn films 
grown by molecular beam epitaxy on CdTe is studied. The growth 
conditions considered are substrate orientation, thickness, growth 
rate, and substrate temperature. The transition temperature from a- 
Sn to 6-Sn, as determined by optical microscopy, is used as the 
measure of stability. It is shown that CdTe(110) is a somewhat 
better orientation than CdTe(100), and CdTe(111)B is totally unac- 
ceptable for the growth by molecular beam epitaxy of a-Sn films. 
The transition temperature from a-Sn to 6-Sn shows a dependence 
on the total film thickness, with thinner films having a somewhat 
higher transition temperature than thicker. The quality of the films is 
the best when the growth rate is about 0.5 A/s and the growth tem- 
perature is about 75 °C. Since the transition from a-Sn to B-Sn 
Starts at defects in the film, improving the quality of the film by low- 
ering the growth rate and raising the growth temperature raises the 
transition temperature. 


28934 
wells. Hjalmarson, H.P. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Applied Physics Letters (USA), 
54(22): 2215-2217 (29 May 1989). DOE Contract AC04- 
76DP00789. 

The small mass of light holes in strained quantum wells leads to 
high mobility at low fields. However, at high fields, the holes 
become hot and populate the heavy hole band, thereby greatly re- 
ducing their mobility. An analysis shows that the high-field mobility 
primarily depends on A, the strain splitting of the light and heavy 
holes, and (h/27)wo, the optical phonon energy. If A<(h/27)wo, the 
light holes transfer to the heavy hole band at relatively low power 
and small fields. If A~(h/27)wo, the low-field mobility is greatly en- 
hanced without producing negative differential mobility at high fields. 
If A>(h/272)wo, the high mobility persists until the applied power per 
carrier P exceeds a characteristic power Pp . Above this power, 
negative differential mobility (a Gunn effect) occurs when the light 
holes transfer to the heavy hole band. For thin p-doped Ino.2 Gao.g 


High-field mobility of light holes in strained quantum 


As/GaAs single-strained quantum wells, Monte Carlo calculations 
show that Pp ~5 x 10-® W/carrier. 


28935 Determination of energy-band dispersion curves in 
strained-layer structures. Jones, E.D. (Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185); Lyo, S.K.; Fritz, I.J.; Klem, 
J.F.; Schirber, J.E.; Tigges, C.P.; Drummond, T.J. Applied Physics 
Letters (USA), 54(22): 2227-2229 (29 May 1989). DOE Contract 
AC04-76DP00789. 

Simultaneous measurement of both the conduction- and valence- 
band dispersion curves in single strained-layer structures is 
presented. These measurements rely on the application of recent 
observations regarding breaking of the usual selection rules for in- 
terband magnetoluminescence transitions in modulation-doped 
structures. Low-temperature magneto-luminescence data for three 
representative InGaAs/GaAs n-type single-strained quantum well 
structures are presented. For energies approaching 50 meV above 
the band gap, we find that the conduction band is parabolic with an 
effective mass of 0.071mo. Over the same energy range, the va- 
lence bands are highly nonparabolic. 


28936 Free-expansion melting of a colloidal monolayer. 
Tang, Y. (Condensed Matter Laboratory, Department of Physics, 
University of Colorado, Boulder, Colorado 80309-390); Armstrong, 
A.J.; Mockler, R.C.; O’Sullivan, W.J. Physical Review Letters (USA), 
62(20): 2401-2404 (15 May 1989). 

A two-dimensional melting transition has been observed in a 
freely expanding colloidal monolayer lattice formed of 1.01-um 
polystyrene microspheres in an aqueous suspension between two 
parallel optical flats. The correlation functions computed from digi- 
tized images of the particle distribution within a fixed sampling area 
are consistent with a continuous two-step melting transition. How- 
ever, direct observations of defect creation and evolution reveal that 
the system may melt via a first-order process. 


28937 onic conductivity of organosulfur melts for advanced 
storage electrodes. Visco, S.J. (Lawrence Berkeley Lab., Materials 
and Chemical Sciences Div., Univ. of California, Berkeley, CA 
(US)); DeJonghe, L.C. Journal of the Electrochemical Society 
(USA), 135(12): 2905-2909 (Dec 1988). 

Organosulfur melts show promise as positive electrodes for ad- 
vanced storage batteries. The attainable energy efficiency and 
power density of a secondary battery is directly related to polariza- 
tion losses in the cell under load. One of the contributing factors to 
polarization of an organosulfur electrode is the rate of ionic trans- 
port in the melt. Among the sodium/organosulfur batteries under 
investigation in this laboratory is the sodium/beta-alumina/ 
(tetraethylthiuram disulfide) cell, in which the product of cell 
discharge is the thiolate salt, sodium diethyldithiocarbamate (NaD- 
EDC). Accordingly, the ionic conductivity of NaDEDC and related 
electrolytes in molten tetraethylthiuram disulfide (TETD) has been 
studied as a function of composition and temperature. The ionic 
conductivity of a NaDEDC/TETD melt of composition corresponding 
to 2% discharge of a Na/TETD battery was determined to be 2 x 
10-5 Qem-" at 130°C which increases to 1 x 10-° Q cm-" fora 
melt corresponding to 28% discharge. The discharge data for Na/ 
TETD batteries indicates that ionic conductivity of the positive elec- 
trode melt contributes negligible polarization after a few percent of 
cell discharge, indicating that ionic conductivity in the above range 
is acceptable for energy-efficient operation of these cells over nearly 
the entire compositional domain. The relationship between the 
equivalent conductivity of these melts and concentration is also dis- 
cussed, as well as the implications of the measured viscosity of the 
pure TETD mett. 


28938 §Room-temperature acoustic loss peaks in quartz. Mar- 
tin, JJ. (Department of Physics, Oklahoma State University, 
Stillwater, Oklahoma 74078-0444); Hwang, H.B.; Bahadur, H.; 
Berman, G.A. Journal of Applied Physics (USA), 65(12): 4666- 
4671 (15 Jun 1989). 

Defect-related acoustic loss peaks with maximum temperatures 
near 300 K have been observed in AT-cut cultured quartz crystals. 
For as-grown quartz in which lithium is the dominant alkali impurity, 
a small loss peak is observed at 305 K. In sodium-swept material, 
the 305-K peak is replaced with a much stronger peak centered 
near 335 K. Both peaks grow rapidly with irradiation and then show 
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some decay at higher radiation doses. For samples with small OH 
growth defect to aluminun ratios the decay of the loss peaks is 
nearly complete, while for samples with relatively large OH growth 
defect to aluminum ratios the peaks show only a small decay. The 
peaks may be caused by lithium or sodium trapped at the growth- 
defect sites rather than hydrogen. Air or hydrogen electrodiffusion 
which replaces the alkalis with hydrogen removes both the 305- and 
335-K peaks. Neither the 305-K Li-related peak nor the 335-K Na- 
related peak were observed in the two natural quartz resonators 
that were tested. Instead, radiation produced a peak at 249 K that 
is probably due to a germanium center. This peak matches the one 
recently found in germanium-doped cultured quartz. Conventionally 
grown cultured quartz does not show this Ge-related loss peak. 


28939 Determination of the fluorine content in a-Si:H:F by 
infrared spectroscopy, electron probe microanalysis, x-ray 
photoelectron spectroscopy, and secondary ion mass spec- 
trometry. Langford, A.A. (Solar Energy Research Institute, 1617 
Cole Blvd., Golden, Colorado 80401); Fleet, M.L.; Nelson, AJ.; 
Asher, S.E.; Goral, J.P.; Mason, A. Journal of Applied Physics 
(USA), 65(12): 5154-5160 (15 Jun 1989). DOE Contract AC02- 
83CH10093. 

We have measured the fluorine content in a-Si:H:F with 0%-10% 
F by electron probe microanalysis (EPMA), x-ray photoelectron 
spectroscopy (XPS), secondary ion mass spectrometry (SIMS), and 
infrared (IR) spectroscopy. The techniques differ in accuracy and 
availability of calibration standards. EPMA is the most reliable of 
these measurements, with a calibration to internal standards that is 
accurate to + 1 at. % F. XPS measures only the top 30 A which, 
after Ar* sputtering, has 2.0 + 0.3 times less fluorine than the bulk. 
We compared SIMS to EPMA and XPS and found that the ratio of 
the F/Si SIMS intensities is linear in F content. The sum of the inte- 
grated IR absorbances of the Si-F stretches is proportional to the F 
content with 11 + 1 cm~‘/at. % F. After correcting for the system- 
atic variation in Si density with F content, this gives an average 
absorption cross section of 16 + 1 cm?/mM. The correlation be- 
tween IR absorbance and F content is contrasted with previous 
reports and we find that this cross section may be applied to a- 
Si:H:F and a-SiGe:H:F deposited by photochemical vapor deposition 
or glow discharge. As IR spectroscopy is a readily available tech- 
nique, this will facilitate the reporting of F content and thus allow 
comparisons between different studies of fluorinated materials. 


28940 Low temperature phase transformation in superionic 
conductors: A molecular dynamics study of silver sulfide. Ray, 
J.R. (Kinard Laboratory of Physics, Clemson University, Clemson, 
South Carolina 29634-1911); Vashishta, P. Journal of Chemical 
Physics (USA), 90(11): 6580-6586 (1 Jun 1989). 

Upon lowering the temperature below 450 K the superionic solid 
Age S undergoes a structural phase transformation from a bec sul- 
fur lattice with the space group Im3m to a monoclinic lattice with the 
space group P2, /c. We have successfully modeled this transforma- 
tion using the variable size—shape form of molecular dynamics and 
a pair potential constructed earlier to model structural and transport 
properties in the superionic phase. Very good agreement is found 
between the partial pair distribution functions for the transformed 
crystal and the distribution functions calculated using the atomic po- 
sitions obtained in x-ray studies. We also find good agreement 
between the three-body angular distributions calculated for the 
transformed system and distributions calculated for the structure 
based on the x-ray positions. 


28941 Low-temperature structure of Bag 6K 4BiO3. Kwei, 
G.H. (Los Alamos National Laboratory, Los Alamos, New Mexico 
87545); Goldstone, J.A.; Lawson A.C. Jdr.; Thompson, J.D.; 
Williams, A. Physical Review [Section] B: Condensed Matter (USA), 
39(10): 7378-7380 (1 Apr 1989). 

The newly discovered copper-free superconductor Ba;_xK,xBiOs 
has the CaTiO3-type structure at room temperature, but its structure 
at or below T. is not known. We report Rietveld refinements of the 
structures fit to neutron-powder-diffraction data taken at 297 and 10 
K for a sample with x = 0.4. We find that the structure remains cu- 
bic at 10 K, the dopant level remains close to that expected from 
the starting stoichiometry, the oxygen sites are essentially fully oc- 
cupied, and the anisotropic thermal ellipsoids remain oblate with the 
unique axis along the Bi-O-Bi bonds. 


28942 Dependence of transition-metal impurity levels on 
host composition in Ill-V semiconductors. Hamera, M. (Center 
for Advanced Materials, Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, 1 Cyclotron Road, Berkeley, Cailifor- 
nia 94720); Walukiewicz, W.; Nolte, D.D.; Haller, E.E. Physical 
Review [Section] B: Condensed Matter (USA), 39(14): 10114- 
10119 (15 May 1989). DOE Contract AC03-76SF00098. 

Model calculations of substitutional transition-metal impurities in 
Ill-V_ semiconductors have been performed with the purpose of 
investigating how the defect energy levels vary as the host compo- 
sition is changed. The calculations are based on the theory of 
Haldane and Anderson and include electron-electron interactions in 
a self-consistent manner. The band structure has been described in 
terms of an sp® second-nearest-neighbor tight-binding approxima- 
tion. We find that the transition-metal acceptor energy levels have 
fixed positions relative to the average vacancy level or the vacuum 
level independent of the chemical composition of the host material. 
This stability is a consequence of self-consistent competition be- 
tween the strongly localized Coulomb interaction at the impurity site 
and the hybridization with the nearest neighbors. 


28943 Hall coefficient of insulating n-type CdSe. Roy, A. (De- 
partment of Physics, City College of the City University of New 
York, New York, New York 10031); Levy, M.; Guo, X.M.; Sarachik, 
M.P.; Ledesma, R.; Isaacs, L.L. Physical Review [Section] B: Con- 
densed Matter (USA), 39(14): 10185-10191 (15 May 1989). 

We report measurements of the conductivity and Hall coefficient 
of insulating n-type CdSe with dopant concentrations near the 
critical concentration for the metal-insulator transition. In the temper- 
ature range 1.2-4.2 K, where the resistivity is consistent with 
variable-range hopping, the Hall coefficient is finite and observable 
and follows an analogous temperature dependence, R,,~exp[Ky(To/ 
T)"]. We find n<1, so that the observed Hall coefficient is not due 
to carriers activated to extended states; the data are consistent in- 
stead with an exponent n = 1/4 or 1/2. We compare this result with 
previous experiments and with current theory. 


28944 Luminescence of F and F* centers in magnesium 
oxide. Rosenbiatt, G.H. (Department of Physics, Wake Forest Uni- 
versity, Winston-Salem, North Carolina 27109); Rowe, M.W.; 
Williams G.P. Jr.; Williams, R.T.; Chen, Y. Physical Review [Section] 
B: Condensed Matter (USA), 39(14): 10309-10318 (15 May 1989). 

Time-resolved spectra of luminescence from F and F* centers in 
MgO excited at 248 nm are reported over 8 decades of time and 
intensity, from 20 ns to 2 s. The decay time of F and F* lumines- 
cence has been measured at temperatures ranging from 90 to 573 
K. The luminescence yield and spectra were studied as a function 
of excitation-power density at 248 nm over a span of 10 decades, 
from 1 mW/cm? to 38 MW/cm?. Higher pump-power density favors 
F luminescence over F* luminescence in thermochemically reduced 
crystals, and the luminescence yield saturates above about 50 kW/ 
cm? of pump intensity. Transient absorption spectra were measured 
in the microsecond-to-seconds time range. The luminescence data 
show that the decay kinetics of excited F and F* centers are domi- 
nated by ionization from the excited state and charge recapture 
from traps which include the H~ center in thermochemically re- 
duced MgO. It is furthermore inferred that electrons are the charge 
carriers having primary influence on kinetics of both F and F* cen- 
ters. This implies that the F* first-excited state lies close to the 
conduction-band edge. We confirm that excitation at 248 nm also 
causes release of valence holes, and propose a mechanism which 
may explain the hole release, the increase of the F-to-F* intensity 
ratio with increasing pump intensity, and the saturation of lumines- 
cence with increasing pump intensity. 


28945 Correlation in the Auger spectrum of polyethylene. 
Rye, R.R. (Sandia National Laboratory, Albuquerque, New Mexico 
87185-5800). Physical Review [Section] B: Condensed Matter 
(USA), 39(14): 10319-10324 (15 May 1989). DOE Contract AC02- 
80ER10746. 

The Auger spectrum of polyethylene has been obtained on an en- 
ergy scale calibrated relative to the threshold of the valence band 
and independent of problems associated with energy calibration and 
charging. The spectrum has a broad, featureless shape which has 
been previously interpreted in terms of a perturbed self-fold of the 
density of states. The calibrated C(KVV) spectrum reported here, 
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however, is shifted by at least 10 eV relative to a perturbed self-fold 
of the density of states. This spectral shift requires a hole-hole cor- 
relation energy of at least 10 eV if one assumes that the threshold 
region reflects normal Auger transitions and >10 eV if the threshold 
region involves shakeup processes. Similar results are observed for 
the class of saturated linear alkanes. This behavior is shown to be 
inconsistent with recently calculated spectra for polyethylene in 
which small values of Ues; (1.2 eV for the C-C subband and 3 eV 
for the remaining contributions) were used to distort the self-fold of 
the density of states, and, moreover, inconsistent with any existing 
theoretical representation of Auger spectra. 


28946 Chemical order in the glassy As,S,_, system: An x- 
ray-absorption spectroscopy study. Yang, C.Y. (Department of 
Physics, North Carolina State University, Raleigh, North Carolina 
27695-8202); Paesler, M.A.; Sayers, D.E. Physical Review [Section] 
B: Condensed Matter (USA), 39(14): 10342-10351 (15 May 1989). 

We have examined chemical ordering in the glassy As,S;_x sys- 
tem by determining the effect of composition on the local structure 
of these chalcogenide glasses using x-ray-absorption spectroscopy. 
Structural changes associated with composition indicate that with in- 
creasing S content, the S-rich glasses on the As site have a similar 
local structure to crystalline As2S3 (orpiment), but the As-S-As link- 
ages are replaced by As-S-S linkages at higher S concentration. In 
As-rich glasses a breakdown of the local AsS3 configuration is 
evident and the formation of As-As bonds is observed. Further com- 
parison between As-rich alloys and crystalline AssS, (realgar) 
suggests that a significant fraction of disordered As,S, molecular 
fragments is contained in the As-rich region. 
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Refer also to citation(s) 27822, 27896, 27906, 27918, 27921, 
27936, 28707, 28759, 28837, 28849, 28865, 28874, 28982, 29031, 
29084, 29093, 29103 


28947 (BARC—1430) Determination of some rare earth ele- 
ments in high purity Y203, Gd203 and Dy2Oz by inductively 
coupled plasma atomic emission spectrometry (ICP-AES). 
Sreerama Murty, P.; Biswas, S.S.; Nair, V.R. Bhabha Atomic Re- 
search Centre, Bombay (India). 1988. 18p. Order Number 
DE89613099/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A method is described for the determination of four trace rare 
earth elements in high purity Y2O3, Gd2O3 and Dy2O3 using induc- 
tively coupled plasma atomic emission spectrometry (ICP-AES). Due 
to the complex spectrum of th e rare earth matrix emitted by plasma 
excitation a spectrometer with adequate dispersion and resolution is 
needed to choose suitable lines for trace REs. A combination of a 
polychromator (Jobin-Yvon, model JY 48 Spectroanalyser) and a 
scanning monochromator (Jobin-Yvon, model JY 38 - THR 1000) 
was employed in the present work. The polychromator gave a dis- 
persion of 0.39 nm/mm in the fi rst order and the monochromator 
employing the Czerny-Turner mounting gave dispersion of 0.26 nm/ 
mm in the first order. A 56 MHz rf generator of the self tuned type 
was used to produce the argon plasma. Sm, Eu, Gd and Dy in 
Y203; Y, Sm, Eu and Dy in Gd2O3 and Y, Sm, Eu and Gd in 
Dy203 were determined. A detection limit of 50 ppm for each of the 
RE was obtained. This detection limit is either same or lower than 
that obtained by XRF and OES - d.c. arc metho ds previously de- 
veloped in the laboratory. (author). 8 refs., 10 figs., 4 tables. 


28948 (CBPF-NF—-004/86) Structure and Kinetics of forma- 
tion of the gel phase in hydrated tricalcium silicate. Vollet, D.R.; 
Craievich, A.F. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1986. 27p. Order Number DE89613059/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The hydration of tricalcium silicate has been studied by small- 
angle X-ray scattering (SAXS) at different temperatures. The degree 
of hydration was determined by quantitative X-ray diffraction analysis 
(QXDA). The Kinetics of setting of the pastes is well described by 
the Johnson-Mehl equation with n=2, suggesting that the scattering 


objects (hydrated regions) grow by a diffusion controlled mechanism 
and have a shape of plates of constant thickness. Features of the 
SAXS curves from samples, in saturated conditions, are consistent 
with the lamellar model for the structure of the C-S-H gel. 


28949 (CNIC—00148) Thermal analysis studies of ammo- 
nium uranyl carbonate. Cao Xinsheng; Ma Xuezhong; Wang 
Fapin; Liu Naixin; Ji Changhong. China Nuclear Information Centre, 
Beijing, BU (China). Jan 1988. 7p. (In Chinese). (SINRE—-0008). Or- 
der Number DE89613100/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

The simultaneous thermogravimetry and differential thermal anal- 
ysis of the ammonium uranyl carbonate powder were performed 
with heat balance in the following atmosphers: Air, Ar and Ar- 
8%H2. The thermogravimetry and differential thermal analysis 
curves of the ammonium uranyl carbonate powder obtained from 
different source were reported and discussed. 


28950 (EGG-M-88470) ESOL facility for the generation and 
radiochemical separation of short half-life fission products. 
Gehrke, R.J.; Meikrantz, D.H.; Baker, J.D.; Anderl, R.A.; Novick, 
V.J.; Greenwood, R.C. EG and G Idaho, Inc., idaho Falls, ID (USA). 
1988. 10p. DOE Contract AC07-761D01570. (CONF-8804213-3: 
American Nuclear Society conference on fifty years with nuclear fis- 
sion, Gaithersburg, MD, US, April 26, 1988). Order Number 
DE89011142/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A facility has been developed at the Idaho National Engineering 
Laboratory (INEL) for the generation and rapid radiochemical sepa- 
ration of short half-life mixed fission products. This facility, referred 
to as the Idaho Elemental Separation On Line (ESOL), consists of 
electro-plated sources of spontaneously fissioning 25*Cf with a he- 
lium jet transport arrangement to continuously deliver short half-life, 
mixed fission products to the radiochemistry laboratory for rapid, 
computer controiled, radiochemical separations. 18 refs., 13 figs. 


28951 (EGG-M-89027) The separation of neptunium and 
plutonium from nitric acid using n-octyl(phenyl)-N, N- 
diisobutylcarbamoylmethylphosphine oxide extraction and 
selective stripping. Mincher, B.J. EG and G Idaho, Inc., Idaho 
Falis, ID (USA). 1989. 12p. DOE Contract AC07-761D01570. 
(CONF-8905122-1: 13. actinide separations conference, Idaho 
Falls, ID, US, May, 1989). Order Number DE89010978/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The extraction of neptunium and plutonium in several oxidation 
states was studied as a function of nitric acid concentration for 0.1M 
n-octyl(phenyl)-N, N-diisobutyicarbamoylmethylphosphine oxide in 
1.4M tributylphosphate with dodecane diluent. Np(V) is only weakly 
extractable over the range of acid concentrations studied while 
Np(IV) and Np(VI) are highly extractable. Pu(IV) and Pu(VI) are also 
highly extractable while Pu(Ill) was extracted but with lower effi- 
ciency. An Fe(II) reductant was used to reduce neptunium to Np(IV) 
and plutonium to Pu(Ill) for the initial extraction. Pu(Ill) was then 
stripped with dilute HNOz in the presence of a holding reductant 
leaving the Np(IV) in the organic phase. Neptunium may then be re- 
covered to an aqueous phase with one of a number of complexing 
agents. 8 refs., 4 figs., 2 tabs. 


28952 (INIS-BR-1444) Mechanisms of beryl flotation: a 
literature review. Torem, M.L.; Peres, A.E.C.; Adamian, R. Associ- 
acao Brasileira de Metais, Sao Paulo, SP (Brazil). 1988. 17p. (In 
Portuguese). (CONF-8809333-: 13. national meeting on mineral 
treatment and hydrometallurgy, Sao Paulo, BR, 26-29 Sep 1988). 
Order Number DE89610129/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

This paper shows a review about the investigations that have 
been done on the mechanisms of flotation of beryl and its depen- 
dence in relation to the presence of fluoride species. It is also 
analised the anionic flotation of the mineral and the effect of cations 
in the pulp of flotation. 


28953 (INIS-BR-1445) Concentration of beryl by flotation: 
review of art state. Torem, M.L.; Peres, A.E.C.; Adamian, R. Asso- 
ciacao Brasileira de Metais, Sao Paulo, SP (Brazil). 1988. 15p. (In 
Portuguese). (CONF-8809333-: 13. national meeting on mineral 
treatment and hydrometallurgy, Sao Paulo, BR, 26-29 Sep 1988). 
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Order Number DE89610130/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The concentration of beryl has been mainly investigated to de- 
veiop a product as good as the "hand-cobbed” mineral used in the 
extrative metallurgy of beryllium. The purpose of this paper is to 
show a review of the concentration of beryl by cationic and anionic 
flotation depicting their principal aspects. 


28954 (INIS-BR-1446) Technical characterization by image 
analysis: an automatic method of mineralogical studies. 
Oliveira, J.F. de. Associacao Brasileira de Metais, Sao Paulo, SP 
(Brazil). 1988. 9p. (in Portuguese). (CONF-8809333-: 13. national 
meeting on mineral treatment and hydrometallurgy, Sao Paulo, BR, 
26-29 Sep 1988). Order Number DE89610099/JAW. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The application of a modern method of image analysis fully auto- 
mated for the study of grain size distribution modal assays, degree 
of liberation and mineralogical associations is discussed. The image 
analyser is interfaced with a scanning electron microscope and an 
energy dispersive X-rays analyser. The image generated by 
backscattered electrons is analysed automatically and the system 
has been used in accessment studies of applied mineralogy as well 
as in process control in the mining industry. 


28955 (INIS-BR-1447) Sapucai River Project. Duarte, A.L.; 
Rosa, M.J. Associacao Brasileira de Metais, Sao Paulo, SP (Brazil). 
1988. 6p. (In Portuguese). (CONF-8809333—: 13. national meeting 
on mineral treatment and hydrometallurgy, Sao Paulo, BR, 26-29 
Sep 1988). Order Number DE89610131/JAW. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The Sapucai River Project is a gold, ilmenite, monazite and zir- 
con alluvial deposit. It is located on Sapucai River valley in the 
south of Minas Gerais State. The reserves are 28.000.000 m® of 
pay bed. The production will be 1.400.000 m°/year and the mine's 
life 20 years. A cutterhead suction dredge will do the overburden re- 
moval. The pay bed will be mined with an underwater bucket-wheel 
dredge. The ROM will be concentrated in a washing plant. The gold 
will be recovered by leaching method. The other heavy minerals will 
be recovered by electrostatic, magnetic and gravitic methods. 
SAMITRI believes that it’s possible to implant and operate the 
Project without ecological damage. 


28956 (INIS-BR-1448) Chlorination of zirconyte concen- 
trate. Costa, N.G. Associacao Brasileira de Metais, Sao Paulo, SP 
(Brazil). 1988. 12p. (In Portuguese). (CONF-8809333-: 13. national 
meeting on mineral treatment and hydrometallurgy, Sao Paulo, BR, 
26-29 Sep 1988). Order Number DE89610132/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Chlorination experiments with zirconyte concentrate were carried 
out in order to study the effects of temperature, percentage of re- 
ducing agent and porosity on the gasification of ZrO2 for 10 and 20 
minutes of reaction. Factorial analysis was applied and the results 
indicated that temperature and percentage of reducing agent were 
the two only variables effecting the ZrO2 gasification. 


28957 (INIS-BR-1449) Electrorecovery of tantalum in 
molten fluorides. Espinola, A.; Dutra, A.J.B.; Silva, F.T. da. Asso- 
ciacao Brasileira de Metais, Sao Paulo, SP (Brazil). 1988. 14p. (In 
Portuguese). (CONF-8809333—: 13. national meeting cn mineral 
treatment and hydrometallurgy, Sao Paulo, BR, 26-29 Sep 1988). 
Order Number DE89610133/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Considering the privileged situation of Brazil as a productor of 
tantaliferous minerals, the authors have in view the development of 
a technology for production of metallic tantalum via molten salts 
electrolysis; this has the advantage of improving the aggregate 
value of exportation products, additionally to tantalum oxide and 
tantalum concentrates. Having in view the preliminary determintion 
of better conditions of temperature, electrolyte composition and cur- 
rent density for this process, electrolysis were conducted with a 
solvent composed of an eutetic mixture of lithium, sodium and 
potassium fluoride for dipotassium fluotantalate and occasionally for 
tantalum oxide. Current efficiencies as high as 83% were obtained 
in favoured conditions. 


28958 (INIS-BR-1450) Magnetic concentration of iron- 
titanium ore with vanadium concentrate from campo Alegre de 
Lourdes - Bahia, Brazil. Delgado, O.; Silva, F.T. da; Ogasawara, 
T.; Cassa, J.C.S.; Soares, G.F. Associacao Brasileira de Metais, 
Sao Paulo, SP (Brazil). 1988. 14p. (In Portuguese). (CONF- 
8809333—: 13. national meeting on mineral treatment and 
hydrometallurgy, Sao Paulo, BR, 26-29 Sep 1988). Order Number 
DE89610134/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The feasibility studies of magnetic concentration of the Campo 
Alegre de Lourdes ore were carried out, trying to obtain a maximum 
recovery of vanadium. As a consequence of the complex nature of 
the ore, mainly due to the presence of ilmenite as a exolutions in the 
interior of hematite/martite particles, it was not possible to separate 
the hematite-ilmenite eficiently, wich would be necessary for obtain- 
ing a high grade vanadium concentrate with low titanium content. 


28959 (INIS-BR-1451) Beneficiation of titanium concentrate 
(anatase) by HCI/H20, leaching of impurities. Trindade, R.B.E.; 
Teixeira, L.A.C. Associacao Brasileira de Metais, Sao Paulo, SP 
(Brazil). 1988. 14p. (In Portuguese). (CONF-8809333-: 13. national 
meeting on mineral treatment and hydrometallurgy, Sao Paulo, BR, 
26-29 Sep 1988). Orde; Number DE89610122/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The HCI/H202 leaching of impurities from a Brazilian anatase 
(TiOz) concentrate has been investigated by factorial experimenta- 
tions. The effects of the following variables were investigated: 
temperature (50-90°C), redox potential (with and without oxidizing 
agent-H2O2) and HCl concentration (4-18,5%). The conclusions 
were based on the analyses of Fe, Ca, P, Al, Si, Th,Ce, La, U and 
Ti in the beneficiated concentrates. The final results recommended 
the following optimum operational conditions, in a four stage coun- 
tercurrent leaching: in the 4" reactor (discharge of beneficiated 
concentrate): HCl fed at 18.5%, T=75°C, and addition of HzO at a 
potential (eH) of 850 mV; in the first three reactors: T=90°C; with 
no oxidizing agent. 


28960 (INIS-BR-1452) Extraction of vanadium from campo 
Alegre de Lourdes (BA, Brazil) Fe-Ti-V ore by partiai reduction/ 
magnetic concentration/salt roasting/hot water leaching. Alcan- 
tara, E.M.; Ogasawara, T.; Silva, F.T. da; Fontes, E.F. Associacao 
Brasileira de Metais, Sao Paulo, SP (Brazil). 1988. 16p. (In Por- 
tuguese). (CONF-8809333-: 13. national meeting on mineral 
treatment and hydrometallurgy, Sao Paulo, BR, 26-29 Sep 1988). 
Order Number DE89610135/JAW. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

A process under development at COPPE/UFRJ to rocover vana- 
dium from a titaniferous magnetite type ore from Campo Alegre de 
Lourdes (Bahia, Brazil), throxgh magnetizing roasting/magnetic con- 
centration/salt roasting/hot water leaching, is described. The results 
of the experimental work carried cut up to present are in qualitative 
agrement with those of othar studies on salt roasting/water leaching 
of titaniferous magnetites. Is is discussed the existing relationship 
between the maximum percentags of vanadium extraction in the 
leaching and the salt roasting conditions. 


28961 (INIS-BR-1494) Determination of trace elements in 
Brazilian rice grains and in biological reference materials by 
neutron activation analysis. Maihara, V.A.; Vasconcellos, M.B.A. 
Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil). [1989]. 13p. Order Number DE89613063/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OST!; INIS. 

Instrumental neutron activation analysis was applied to the deter- 
mination of the elements Na, K, Br, As, Rb, Zn, Co, Fe and Sc in 
Brazilian rice samples and in biological standards. Hg and Se con- 
centrations were determined by using a simple radiochemical 
separation. The chemical procedure was carried out by means of 
distillation of Hg and Se in HBr medium and subsequent precipita- 
tion of selenium by sodium methabissulfide and mercury by 
thicacetamide. The accuracy of the instrumental and radiochemical 
methods was evaluated by means of analysis of the Reference Ma- 
terials NBS-Bovine Liver, Bowen's Kale and NBS-Rice Flour. 


28962 (INIS-BR-1495) Geslogy and geochemistry of Mas- 
sangana Granitoid Complex, Brazil, and its relation with tin 
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mineralization. Romanini, S.J. Rio Grande do Sul Univ., Porto Ale- 
gre (Brazil). Inst. de Geociencias. 1982. 92p. (In Portuguese). Order 
Number DE89613064/JAW. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

The geochemical and petroLogical characteristics of the Massan- 
gana Granitoid Complex, situated in the Rondonia Federal Territory, 
Brazil, aiming to discriminate the tin mineralized granitic rocks from 
the no mineralized ones. The collected samples consists of exam- 
ples in tin mineralized and sterile phases. The elements traces were 
determined by x-ray fluorescence analysis, emission spectrography, 
molecular absorption spectrophotometry and atomic absorption 
spectrophotometry. The complex edifying evolved in four sucessive 
episodes called Massangana Phase, Bom Jardim Phase, Sao 
domingos Phase and Taboca Phase ordered stratigraphycally in this 
sequence. (author/M.C.K.). 


28963 (INIS-BR-1502) Petrology and geochemistry of the 
marbles and calcosilicated rocks from Ipira, Bahia - Brazil. 
Oliveira, M.A.F.T. de. Bahia Univ., Salvador (Brazil). Inst. de 
Geociencias. 1976. 110p. (In Portuguese). Order Number 
DE89613066/JAW. Available from NTIS (US Sales Only), PC 
AO6/MF A011 - OSTI; INIS. 

This work explains a study of marbles and diopsitites from Serra 
das Panelas, Ipira, Bahia, Brazil. Petrographic analysis, chemistry 
some elements, trace elements and rare earths, isotopic analysis of 
Strontium, carbon and oxigen, and geochronological determinations 
were done. The ages founded correspond to Transamazonic Oroge- 
netic cicle, with Archean age, confirmed by the '®O values found, 
which give to marble, ages about 2.500 my. The mineralogy and 
the texture give to marble an invulgar aspect, making a confusion 
with carbonate. The petrochemical data and the geochemistry of 
13¢ and '8O isotopes showed that the marble and diopsitites was 
formed from the old marine carbonates. The geochemistry of rare 
earth suggests a strong correlation with carbonitic and alkaline 
rocks. An hybrid origem to this rocks is proposed. (C.D.G.). 


28964 (INIS-BR-1519) Introduction of a method for 
determining uranium isotope ratio by a-spectroscopy and ap- 
plication to study the migration of this element in uranium 
eccurence. Bastos, K.F. Pontificia Univ. Catolica do Rio de 
Janeiro, RJ (Brazil). Dept. de Quimica. 1981. 103p. (In Portuguese). 
Order Number DE89613069/JAW. Available from NTIS (US Sales 
Only), PC AO6/MF A01 - OSTI; INIS. 

A method of U and Th isotope ratio determination by a- 
spectroscopy to analyse the migration process of these elements at 
an uranium bearing region in Goias, Brazil, is described. The 
method consists of simultaneous extraction of U and Th with TOPO/ 
cyclohexane, reextraction of Th with H2SO, (0.3M) and further pu- 
rification of both phases. The interferent coextracted ions are 
eliminated by scrubbing with EDTA/NaNOs, and pure U is extracted 
with (NH4)2CO3. The counting sources are prepared via extraction 
with TTA or MIBK, and evaporation of suitable aliquots on stainless 
steel disks. The recovery of U about 98% is obtained. The energy 
resolutions of U25® peak (E.=4.195 MeV) are 52 and 83 KeV. The 
counting efficiencies are between 11 and 21+. Th is separated from 
the stripping solution by direct coprecipitation with macro amounts 
of LaF3 and subsequent extraction with TTA/benzene for source 
preparation. Alternatively coprecipitation is proposed with micro 
quantities of LaF; and posterior filtration with membrane filters, 
where LaF; layer was previously deposited. This method allows 
direct counting of the filters and is superior in relation to energy res- 
olution and counting efficiency. The U58/U294 and U4/Th230 
isotope ratios in geological standards and prospecting samples were 
determined. The U**/Th?5° isotope ratio was used for analysing 
the migration of these elements because the most of analysed sam- 
ples presented values, for this ratio, greater than unity, indicating 
that the anomalous concentrations of U are due to secondary 
enrichment processes. Aditional results of non equilibrium of the ra- 
dioactivity of samples by +-spectroscopy, are presented. 


28965 (INIS-BR-1522) Behaviour of zirconium in the weath- 
ering of granulites from Salvador-BA/Brazil. Garcia, |.J.C. 
Universidade Federal Fluminense, Niteroi, RJ (Brazil). Inst. 
de Quimica. 1979. 138p. (in Portuguese). Order Number 
DE89613101/JAW. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 





The weathering related to mineralogy with chemical analysis of Zr 
in granulites and their weathered equivalents in Salvador - Brazil, is 
studied. The mineralogical and petrographical characteristics were 
correlated with analyses for K,Al and Zr. The fresh rocks are quartz- 
rich pyroxene granulites, the weathered samples were submitted to 
bromoform and electromagnetic separations to recovery nearly pure 
zircon from the fraction coarser than 50 micros. These zircons were 
classified by color, size and shape. Proportions between different 
colors of zircon were correlated with petrography of fresh granulites. 
Studies of zircons resistent to acid attack indicated, that the darker 
colors were due to iron oxide staining. Chemical analyses for Zr in 
fresh rocks presented values higher than the values corresponding 
to zircon observed in thin sections, sugesting the presence of Zr as 
a trace element in ferromagnesian silicates. In the weathered rocks, 
Zr values are much higher than those corresponding to recovered 
zircon. Comparisons of K20, Al,O3 and Zr values in fresh and 
weathered rocks indicated a loss of K2O, and a gain of Zr by 
weathering. However, maximum losses of K2O do not coincide with 
maximum gains of Zr. 


28966 (LA-11590-MS) Simulations of isotopic analysis of 
plutonium by gamma-ray spectroscopy near 640 keV: Some 
scaling rules for experiment design. Johnson, M.W. Los Alamos 
National Lab., NM (USA). May 1989. 17p. DOE Contract W-7405- 
ENG-36. Order Number DE89011121/JAW. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

The problem of isotopic analysis of bulk plutonium through spec- 
troscopy of the 640-keV gamma-ray complex has been studied with 
a series of simulations. Scaling rules are presented that relate 
Statistics required for the analysis, to the influence of variables such 
as peak width, signal-to-noise ratios, and contamination of the plu- 
tonium with 24’ Am. 8 refs., 8 figs. 


28967 (ORNL/TM-11157) Atom probe field-ion microscopy 
and related topics: A bibliography, 1978-1987. Miller, M.K.; Mc- 
Donald, A.R. Oak Ridge National Lab., TN (USA). Apr 1989. 256p. 
Sponsored by DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE89012889/JAW. Available from 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
MICROSCOPY bibliographies; ION 
CROSCOPY; BIBLIOGRAPHIES; PROBES 


MICROSCOPY; MI- 


28968 (PB—89-161459/XAB) Utilization of natural gas in 
large-scale separation processes. Final report, September 
1987-August 1988. Humphrey, J.L. Humphrey (J.L.) and Asso- 
ciates, Austin, TX (USA). Feb 1989. 57p. (JLH-GRI-89-1). Available 
from NTIS, PC A04/MF A011. 

Several industrial separation processes were identified which 
could be operated in a cost-effective manner utilizing pipeline natu- 
tal gas as a processing fluid. In one such process, natural gas 
stripping, hazardous materials are transferred from hazardous water 
to the natural gas phase. When the natural gas phase is later 
burned as fuel, the heating value is realized and hazardous materi- 
als are destroyed. The combination of extraction, natural gas 
stripping, and incineration may be used to remove and destroy haz- 
ardous material contained in soil. It is possible for this system to be 
portable so that it could be used for the treatment of contaminated 
soils at remote sites. Natural gas may also be used to flush haz- 
ardous materials from adsorbents and thus regenerate adsorption 
beds used to remove hazardous materials from water or gas 
streams. The regenerant gas stream, containing natural gas and 
hazardous materials, would be used as boiler fuel where the haz- 
ardous material would be destroyed. 


28969 (UCRL-53923) How do you assure the quality of 
chemical measurements when you seldom analyze the same 
kind of sample twice?: Development of the Quality Assurance 
Plan for the Condensed Matter and Analytical Science Division. 
Pyper, J.W. Lawrence Livermore National Lab., CA (USA). 6 Feb 
1989. 13p. DOE Contract W-7405-ENG-48. Order Number 
DE89011335/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Most formal analytical-chemistry and materials-characterization 
quality assurance (QA) programs have been implemented in 
laboratories and manufacturing plants in which samples have com- 
positions that are predictable within specified limits and for which 
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analysis protocols can be developed. The Lawrence Livermore Na- 
tional Laboratory (LLNL) has numerous large and diverse physics 
and engineering research programs with complicated materials and 
chemical requirements, and manufacturing is not part of its mission. 
Our analytical-chemistry and materials-characterization support con- 
sists primarily of analysis and characterization of diverse samples, 
many of which are “one of a kind,” and most measurements are not 
routine. We have developed a formal QA Plan that bridges the gap 
between the craftsmar/artisan and formal QA approaches. In this 
Plan, for each instrument or method, we choose one or more QA 
standards that are as typical of measurements that we do as we 
can make them. These standards are analyzed periodically, and the 
results are plotted on control charts. This procedure ensures that 
the total measurement system is in control and that the accuracy 
and precision of the QA samples analysis is indicative of that which 
could be obtained in the nonroutine analysis of samples. An exam- 
ple of the approach to carbon, hydrogen, and nitrogen analysis is 
discussed. 3 refs., 5 figs. 


28970 Gross boron determination in biological samples by 
inductively coupled plasma-atomic emission spectroscopy. 
Bauer, W.F. (Idaho National Engineering Lab., Idaho Falls (USA)); 
Johnson, D.A.; Steele, S.M.; Messick, K.; Miller, D.L.; Propp, W.A. 
Strahlentherapie und Onkologie (F.R. Germany), 165(2/3): 176-179 
(Feb-Mar 1989). DOE Contract ACO7-761D01570. (CONF-8805150— 
: 4. international conference on neutron capture therapy, Bremen, 
DE, May 31, 1988). 

BOROW/animal tissues; BORON/blood plasma; BORON/urine; 
BORON; URINE; QUANTITATIVE CHEMICAL ANALYSIS; EMIS- 
SION SPECTROSCOPY; NEUTRON CAPTURE THERAPY; 
SAMPLE PREPARATION 


28971 Two-photon spectroscopy of Rydberg states of NO. 
Pratt, S.T. (Argonne National Laboratory, Argonne, Illinois 60439); 
Jungen, C.; Miescher, E. Journal of Chemical Physics (USA), 
90(11): 5971-5981 (1 Jun 1989). DOE Contract W-31-109-ENG-38. 

Two-photon spectroscopy of supersonically cooled NO in the re- 
gion between the NO* X '*, v* = 0 and 1 ionization thresholds 
reveals the n = 7-12 members of the ndz~, v = 1 Rydberg series. 
The n = & member of the same series is observed below the two- 
photon ionization threshold by using two-photon resonant, 
three-photon ionization. The data are analyzed by using multichan- 
nel quantum defect theory to extract rotationiess quantum defects 
and to reveal perturbation by the nf, v = 1 series. Theoretical two- 
photon rotational line strengths are in satisfactory agreement with 
the observed data. 
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Refer also to citation(s) 27800, 27803, 27819, 27821, 27822, 
27853, 27887, 27927, 28107, 28109, 28110, 28111, 28114, 28115, 
28116, 28117, 28168, 28254, 28763, 28810, 28814, 28816, 28839, 
28858, 28875, 28898, 28904, 29028, 29043, 29143, 29344, 29369, 
29482, 29599, 29602, 29619, 29843, 30015, 30126 


28972 (DOE/ER/01198-T36) Molecular growth pathways in 
silica sol-gel polymerization. Ramamurthi, S.D. Indian Inst. of 
Tech., Kanpur (India). [1989]. 188». DOE Contract AC02- 
76ERO01198. Order Number DE89011224/JAW. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

An analytical protocol involving gas chromatography (GC), gas 
chromatography-mass spectrometry (GCMS), and 2?9Si'H NMR 
spectroscopy, was developed to determine the structures of the 
polysilicate intermediates formed during silica sol-gel polymerization. 
This protocol allowed the structural identification of mono- through 
hexasilicate species (1 le x le 6 in [Sisub xOsub y] (OCHsub 3)sub 
a) formed during partial hydrolysis and condensation of tetramethy- 
lorthosilicate. The analytical protocol employing capillary gas 
chromatography was applied to monitor the stoichiometry, struc- 
tures, and abundances of low molecular weight polysilcates (1 le x 
le 6 in [Sisub xOsub y](OCHsub 3)sub a) formed during partial hy- 
drolysis of methanolic tetramethylorthosilicate under acidic (HCl) 
and basic (KOH) conditions. The same procedure was applied to 
study the redistributions of methanolic hexamethyldisilicate and oc- 
tamethyltrisilicate under similar reaction conditions. The polysilicate 


molecular weight distributions (expressed in terms of mole percent 
of total silicon present) were determined as a function of the degree 
of polymerization. 69 refs., 33 figs., 16 tabs. 


28973 (DOE/ER/13340—-4) Heterobimetallic complexes for 
CO reduction: Final report, March 1, 1985—January 31, 1989. 
Stille, J.K. Colorado State Univ., Fort Collins, CO (USA). Dept. of 
Chemistry. 1 Feb 1989. 48p. DOE Contract FG02-85ER13340. Or- 
der Number DE89011586/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The goal of this research was to synthesize certain homogeneous 
heterobimetallic catalysts, containing both an early and a late transi- 
tion metal, that would reduce carbon monoxide selectively under 
mild reaction conditions. Because there are a number of examples 
of heterogeneous catalysts which are mixed metal oxides or mixed 
alloy catalysts that reduce carbon monoxide under relatively mild 
conditions more selectively than a catalyst composed only of one 
metal, heterobimetallic catalyst synthesis was emphasized. Com- 
plexes containing combinations of early (Mo, W) and late (Co, Fe, 
Ru) transition metals that could be expected to activate carbon 
monoxide most effectively were primary targets. The late transition 
metals were selected because they are the most efficient in hetero- 
geneous catalysts used in Fischer-Tropsch and other carbon 
monoxide reductions. As models for reactions occurring in the re- 
duction of CO, some key reactions of certain dinuclear palladium 
complexes were observed. The reaction of the dimer containing a 
hydride and a methyl on adjacent palladiums with CO gives an acyl 
complex that eliminates acetaldehyde. Iron-tungsten complexes 
bridged by a phosphino cyclopentadienyl ligand, and containing hy- 
dride and carbonyl were prepared. A new method of synthesizing 
homo- and heterodinuclear complexes containing two bridging cy- 
clopentadienyl ligands was developed. 82 refs. 


28974 (DOE/ER/13529—1) Molecular orbitual studies of the 
bonding in heavy element organometallics: Progress report. 
Bursten, B.E. Ohio State Univ. Research Foundation, Columbus, 
OH (USA). 1989. 19p. DOE Contract FG02-86ER13529. Order 
Number DE89011589/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Progress to date is described in 2 major areas: (1) 
Tris(cyclopentadienyl) actinide complexes. We have made consider- 
able progress in our studies of the electronic structure of 
organoactinide compounds containing three cyclopentadienyl 
ligands: investigations of the “base-free” compounds Cp3An, and in- 
vestigations of the interaction of Cp3An compounds with a fourth 
ligand, L. (2) Actinide-containing molecules with metal-metal bonds, 
actinide-actinide bonds, and actinide-transition metal bonds. 


28975 (DOE/ER/45120-9) Systematic preparation of selec- 
tive heterogeneous catalysts: Progress report, April 1, 
1988—April 15, 1989. Augustine, R.L. Seton Hall Univ., South 
Orange, NJ (USA). Dept. of Chemistry. 24 Apr 1989. 5p. DOE Con- 
tract FG02-84ER45120. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Single turnover (STO) characterized catalysts have been used to 
investigate the specific site activity for alcohol oxidation and the 
Heck arylation. Both reactions take place on corner atoms on the 
metal surface. Frontier Molecular Orbital (FMO) calculations have 
been completed for the surface orbital energies of various types of 
surface atoms on Ni catalysts. Site activity predictions based on 
these FMO calculations agree with specific site reaction characteris- 
tics deduced from STO reaction data. 


28976 (LBL-26377) Quantum mechanics of chemical reac- 
tions: Recent developments in reactive scattering and in 
reaction path Hamiltonians. Miller, W.H. Lawrence Berkeley Lab., 
CA (USA). Dec 1988. 28p. DOE Contract AC03-76SF00098. 
(CONF-8808219-2: 6. international congress on quantum chemistry, 
Jerusalem, IL, August 21, 1988). Order Number DE89010438/JAW. 
Available from NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

Two recent developments in the theory of chemical reaction dy- 
namics are reviewed. First, it has recently been discovered that the 
S- matrix version of the Kohn variational principle is free of the 
“Kohn anomalies” that have plagued other versions and prevented 
its general use. This has considerably simplified quantum mechani- 
cal reactive scattering calculations, which provide the rigorous 
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characterizations of bimolecular reactions. Second, a new kind of 
reaction path Hamiltonian has been developed, one based on the 
“least motion” path that interpolates linearly between the reactant 
and product geometry of the molecule (rather than the previously 
used minimum energy, or “intrinsic” reaction path). The form of 
Hamiltonian which results is much simpler than the original reaction 
path Hamiltonian, but more important is the fact that it provides a 
more physically correct description of hydrogen atom transfer reac- 
tions. 44 refs., 4 figs. 


28977 (LBL-26545) High resolution electron microscopy of 
interfaces in topotaxial and epitaxial reactions. Dahmen, U.; 
Douin, J.; Hetherington, C.J.D.; Westmacott, K.H. Lawrence 
Berkeley Lab., CA (USA). Dec 1988. 16p. DOE Contract ACO3- 
76SFO0098. (CONF-8811196—-1: MRS symposium on_ high 
resolution microscopy of materials, Boston, MA, US, November 27, 
1988). Order Number DE89010390/JAW. Available from NTIS, PC 
A03 - OSTI. 

In the study of interfaces, HREM is most useful when the inter- 
face is viewed edge-on while both crystals are accurately aligned 
along low index zone axes. The formation of such interfaces by epi- 
taxy or topotaxy is the natural means of obtaining structures than 
can be usefully analyzed by HREM. Furthermore, there is intense 
interest in understanding the atomic structure of such interfaces in a 
variety of technologically important materials. This contribution 
addresses such structures produced by thermal decomposition, pre- 
cipitation reactions and ionized-cluster-beam deposition, and reports 
on the structural investigation of symmetrical and asymmetrical 
grain boundaries, precipitate/matrix interfaces, internal defect struc- 
ture of precipitates and nanocrystalline composites. 21 refs., 9 figs. 


28978 (PNL-6835) Cyanide and antimony thermodynamic 
database for the aqueous species and solids for the EPA- 
MINTEQ geochemical code. Sehmel, G.A. Pacific Northwest Lab., 
Richland, WA (USA). May 1989. 212p. DOE Contract ACO6- 
76RLO1830. Order Number DE89011300/JAW. Available from NTIS, 
PC A10/MF A01 - OSTI; GPO Dep. 

Thermodynamic data for aqueous species and solids that contain 
cyanide and antimony were tabulated from several commonly ac- 
cepted, published sources of thermodynamic data and recent 
journal article. The review does not include gases or organic com- 
plexes of either antimony or cyanide, nor does the review include 
the sulfur compounds of cyanide. The basic thermodynamic data, 
AG; 298°, AH;.298°, and S,° values, were chosen to represent each 
solid phase and aqueous species for which data were available in 
the appropriate standard state. From these data the equilibrium 
constants (log K;,.298°) and enthalpies of reaction (AH, 298°) at 298 
K (25°C) were calculated for reactions involving the formation of 
these aqueous species and solids from the basic components. 34 
refs., 14 tabs. 


28979 (SERI/TR-—252-2953) Increasing the chemical yield of 
desirable chemical species using solar rapid heating. Benito, 
R.; Wang, K.Y.; Carasso, M. Solar Energy Research Inst., Golden, 
CO (USA). Mar 1989. 41p. DOE Contract AC02-83CH10093. Order 
Number DE89000881/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This study consisted of a theoretical investigation into the possi- 
bility of increasing the chemical yield of a desired species by forcing 
a high heating rate of the reactants using concentrated solar flux. 
The particular reactants were oxygen and nitrogen in air. The study 
defined a sequence of thermodynamic processes beginning with at- 
mospheric air and including the required rapid heating and 
quenching processes. An analytical formulation of a solar energy 
concentration problem was completed. This included the thermody- 
namic processes, resulting states, and principal chemical reactions. 
The resulting equations were solved and the solutions analyzed. 
The study demonstrated the theoretical feasibility of using concen- 
trated solar flux to enhance the chemical yield of some desired 
species, and recommended identification of chemical systems in 
which theoretical expectations can be attained with experimental re- 
sults. 9 refs., 17 figs., 9 tabs. 


28980 Synthesis and complexing properties of diaza-crown 
and cryptand ligands with inward-facing phenolic groups. 
Czech, A. (Texas Tech Univ., Lubbock (USA)); Czech, B.P.; 


Bartsch, R.A.; Chang, C.A.; Ochaya, V.O. Journal of Organic 
Chemistry (USA), 53(1): 5-9 (8 Jan 1988). DOE Contract ASO5- 
80ER10604;FG05-84ER13292. 

Novel diaza-crown and cryptand molecules with inward-facing 
phenolic group are synthesized and found to exhibit enhanced com- 
plexation of transition and heavy metal cations when compared with 
closely related cyclic and bicyclic ligands that do not possess this 
auxiliary binding site. 24 references, 2 figures, 1 table. 


28981 Kinetics and mechanisms for the two-phase reaction 
between aqueous aniline and benzoyl chloride in chloroform, 
with and without pyridine catalysis. Wamser, C.C. (Portland State 
Univ., OR (USA)); Yates, J.A. Journa/ of Organic Chemistry (USA), 
54(1): 150-154 (6 Jan 1989). DOE Contract FG06-85ER13389. 

This paper reports relative rates and product yields for the reac- 
tion of aniline with benzoy! chloride under conditions in which the 
two reactants begin in separate immiscible phases. Typically the 
aniline is initially in an aqueous phase over a chloroform phase con- 
taining benzoyl chloride, and the lower solution is stirred slowly. 
Under these conditions, the observed reaction rate, monitored by 
appearance of chloride into the aqueous phase, is slower than the 
rate of mass transport of aniline from the aqueous to the chloroform 
phase. Addition of pyridine as a nucleophilic catalyst significantly in- 
creases the reaction rate, in particular when the pyridine is initially 
in the chloroform phase. The observed rate of chloride ion appear- 
ance in the pyridine-catalyzed reaction exceeds the sum of the 
rates of aniline transport (from water) and benzoylpyridinium chlo- 
ride transport (into water), indicating that reaction occurs in both 
phases. In the uncatalyzed reaction, the product is benzanilide, in 
high yield (80-90%). The benzanilide yields are lower in the 
pyridine-catalyzed reactions (37-70%), where hydrolysis to benzoic 
acid competes significantly. 13 references, 3 figures, 3 tables. 


28982 The use of basic polymer sorbents for the recovery of 
acetic acid from dilute aqueous solution. Garcia, A.A. (Eastman 
Kodak Co., Rochester, NY (US)); Kina, C.J. Industrial and Engji- 
neering Chemistry Research (USA), 28(2): 204-212 (Feb 1989). 

Measurements were made of uptakes of acetic acid and water 
from aqueous solution onto basic polymer sorbents. Sorption equi- 
libria were interpreted through a chemical complexation model, 
yielding sorption affinities and saturation capacities for acetic acid. 
Basicity scales, such as pKa and Gutmann donor number (DN), 
based upon the monomeric functional group chemistry were shown 
to explain the trends in sorption affinities. Solvent leaching was in- 
vestigated as a means of regenerating the sorbents. It was found 
that regeneration can be improved by using solvents of high donic- 
ity. Aqueous ammonia proved to be effective for regenerating 
moderately strong base sorbents. 


28983 Synthesis of 4,5:4’,5’-bis(propylene-1,3- 
diseleno)tetrathiafulvalene. Nigrey, P.J. (Sandia National Labs., 
Albuquerque, NM (USA)). Journal of Organic Chemistry (USA), 
53(1): 201-203 (8 Jan 1988). DOE Contract AC04-76DP00789. 
The synthesis of a partially selenium substi- 
tuted complex of the x-electron-donor molecule 
4,5:4’ 5'-bis(alkylenedithio)tetrathiafulvalenes is described. 
The substituted complex 4,5:4’,5'-bis(propylene-1,3- 
diseleno)tetrathiafulvalene (BPDSe-TTF) was investigated, and 
some selected physical properties of BPDSe-TTF are described. 


28984 Bimolecular reactions of 3-methylene-1 ,4- 
cyclohexadiene (p-lsotoluene), 5-methylene~-1,3-cyclohexadiene 
(o-isotoluene), 1-methylene-1,4-dihydronaphthalene (benzo- 
p-isotoluene), and 9-methylene-9,10-dihydroanthracene 
(dibenzo-p-isotoluene). Gajewski, J.J. (Indiana Univ., Bloomington 
(USA)); Gortva, A.M. Journal of Organic Chemistry (USA), 54(2): 
373-378 (20 Jan 1989). 

3-Methylene-1 ,4-cyclohexadiene, 1,5-methylene-1,3- 
cyclohexadiene, 2, 1-methylene-1,4-dihydronaphthalene, 5, and 
9-methylene-9,10-dihydroanthracene, 8, react with second-order 
kinetics in benzene solution. The activation parameters for the reac- 
tion of 1, 5, and 8, especially the frequency factor, suggest a 
nonconcerted reaction with little orientational demand in the transi- 
tion state. The frequency factor for the reaction of 2 suggests a 
concerted pathway. The product distribution from each compound 
reinforces the kinetic observations. The products from the pyrolysis 
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of 1 could be rationalized by a radical cage intermediate, which 
could combine or disproportionate. The reaction products from 5 in- 
dicate a radical chain oligomerization. The reaction of 8 gives an 
insoluble solid. o-lsotoluene (2) gives ene dimers. 18 references. 


28985 Thermolysis of surface-atiached 1,3-diphenylpropane: 
radical chain induced decomposition under conditions of re- 
stricted diffusion. Buchanan, A.C. Ill (Oak Ridge National Lab., 
TN (USA)); Biggs, C.A. Journal of Organic Chemistry (USA), 54(3): 
517-525 (3 Feb 1989). DOE Contract AC05-840R21400. 
Surface-immobilized 1,3-diphenyipropane (+Ph(CH2)3Ph, or 
=DPP) has been prepared by the condensation of p-(3- 
phenylpropyl)phenol with the surface hydroxyl groups of an 
amorphous, fumed silica. Thermolysis studies of the covalently at- 
tached ~~DPP have been conducted to explore the effects of 
restricted radical and substrate diffusion on a free-radical chain in- 
duced decomposition reaction, which has been reported to underlie 
the thermal reactivity of fluid-phase DPP at {<=}400°C. Thermoly- 
sis of ~DPP has been studied at 345-400°C as a function of ~DPP 
conversion (0.3-23%) and initial surface coverage (0.132-0.586 
mmol g~'; 0.43-1.97 DPP molecules nm~?). Decomposition of 
surface-immobilized ~DPP occurs readily in this temperature range 
by parallel free-radical chain pathways, whose rates are quite sensi- 
tive to surface coverage, producing PhCH; + ~PhCH=CH2 and 
*PhCH3 + PhCH=CH2 as the major product pairs. An unusual 
regiospecific hydrogen transfer process is observed that favors for- 
mation of ~PhCH2CH2CHPh over =PhCHCH2CH2Ph as the 
proximity of ~DPP molecules and hydrogen abstracting radicals on 
the surface decreases. This phenomenon results in regioselective 
cracking of ~DPP favoring the ~PhCH3 + PhCH=CHp product pair. 
Implications are discussed for the thermal degradation of related 
structural features in a diffusionally restricted, macromolecular net- 
work such as occurs in coal. 31 references, 4 figures, 2 tables. 


28986 Relative reactivities and stereochemistry for free- 
radical eliminations of 2-(aryloxy)-1-phenylpropyl radicals. 
Suleman, N.K. (Pacific Northwest Lab., Richland, WA (USA)); Nel- 
son, D.A. Journal of Organic Chemistry (USA), 54(2): 503-506 (20 
Jan 1989). DOE Contract ACO6-76RL01830. 

The steric and electronic influence of substituents on the rate of 
addition of free radicals to multiple bonds has been much studied 
and reviewed. From the results of hydrogen-abstraction studies, it 
was expected that the G-scission reactions would exhibit substantial 
substituent effects. The study for which the results are reported 
here was undertaken to examine the effects of G-scission reactions 
and to gain an estimate of the energetics of 6-scission. 2-(aryloxy)- 
1-phenylpropyl radicals generated from the reaction of the 
corresponding chlorides with trimethylstannane and azobisisobuty- 
ronitrile at 80°C were found to undergo reactivities for scission. This 
provides the first opportunity for evaluation of the steric and elec- 
tronic factors that control this reaction. 


28987  Proton-ionizable crown compounds. 16. Synthesis, 
structural features, and cation transport studies of crown 
ethers containing the 4-pyridone n-hydroxide subcyclic group. 
Bradshaw, J.S. (Brigham Young Univ., Provo, UT (USA)); Guynn, 
J.M.; Wood, S.G.; Krakowiak, K.E.; Izatt, R.M.; McDaniel, C.W.; 
Wilson, B.E.; Dalley, N.K.; LindH, G.C. Journal of Organic Chem- 
istry (USA), 53(12): 2811-2816 (10 Jun 1988). DOE Contract 
FG02-86ER13463. 

Pyridino-14-crown-4, two = 4-(2-tetrahydropyranoxy)pyridino- 
14-crown-4 compounds, and the corresponding 
4-(2-tetrahydropyranoxy)pyridino-15-crown-5 and -18-crown-6 com- 
pounds were oxidized to the N-oxide analogues by treatment with 
m-chloroperbenzoic acid. Upon hydrolysis, the tetrahydropyranoxy- 
substituted compounds became the N-hydroxy-4-pyridono-crown 
compounds in solution. A crystal structure determination of one of 
the new crowns showed that the 4-hydroxypyridine N-oxide was the 
stable form in the solid state. Of the alkali-metal cations, the n-octyl- 
substituted 1-hydroxy-4-pyridono-14-crown-4 compound transported 
lithium ions selectively in an aqueous metal hydroxide-methylene 
chloride-0.01 M aqueous hydrochloric acid bulk liquid membrane 
system. 28 references, 3 figures, 7 tables. 


28988 Synthesis of boron nitride via a polymeric 
vinylpentaborane precursor. Mirabelli, M.G.L. (Univ. of Pennsylva- 
nia, Philadelphia (USA)); Sneddon, L.G. Inorganic Chemistry (USA), 
27(19): 3271-3272 (21 Sep 1988). 

It has been noted that when poly(alkenylpentaboranes) are py- 
rolyzed in the presence of a suitable reactant they can serve as 
precursors to other important nonoxide ceramics. Reported herein is 
the high-yield synthesis of boron nitride from the soluble oligomer 
poly(2-vinylpentaborane). The reaction conditions for conversion of 
the polymer to boron nitride are specified, and the two-step process 
is defined. 21 references, 1 figure. 


28989 Surface-enhanced resonance Raman spectroscopy of 
copper chlorophyllin on silver and gold colloids. Hildebrandt, P. 
(Max-Planck Institut fuer Biophysikalische Chemie, Goettingen (Ger- 
many, F.R.)); Spiro, T.G. Journal of Physical Chemistry (USA), 
92(12): 3355-3360 (16 Jun 1988). DOE Contract AC02-81ER10861. 

Surface-enhanced resonance Raman spectra (SERRS) are re- 
ported for copper chlorophyllin a (CuChi) adsorbed on silver and 
gold colloids. The surface species are shown to be monomeric, by 
comparison with solution resonance Raman (RR) spectra, although 
lowering the pH of the gold colloid to 2.0 induces spectral changes 
suggestive of surface aggregation. The similarity of CuCh| monomer 
RR and SERRS spectra is consistent with electromagnetic enhance- 
ment of the RR spectra via the metal particles, with no indication of 
a chemical interaction that would perturb the electronic states. The 
SERRS spectra change markedly with excitation wavelength in 
ways that can be explained on the basis of the different Raman en- 
hancement pattern expected for resonance with the different chiorin 
excited states. The SERRS spectra are highly resolved and are use- 
ful in suggesting new assignments for chlorin vibrational modes. 


28990 Dispersion curves from short-time molecular am- 
ics simulation. 1. Diatomic chain results. Noid, D.W. (Oak Ridge 
National Lab., TN (USA)); Broocks, B.T.; Gray, S.K.; Marple, S.L. 
Journal of Physical Chemistry (USA), 92(12): 3386-3391 (16 Jun 
1988). DOE Contract AC05-840R21400. 

The multiple signal classification method (MUSIC) for frequency 
estimation is used to compute the frequency dispersion curves of a 
diatomic chain from the time-dependent structure factor. In this pa- 
per, the authors demonstrate that MUSIC can accurately determine 
the frequencies from very short time trajectories. MUSIC is also 
used to show how the frequencies can vary in time, i.e., along a 
trajectory. The method is ideally suited for analyzing molecular dy- 
namics simulations of large systems. 


28991 Synthesis, structure, electrochemistry, and photo- 
physics of methyl-substituted phenylipyridine ortho-metalated 
iridium(Ill) complexes. Garces, F.O. (Univ. of California, Santa 
Barbara (USA)); King, K.A.; Watts, R.J. /norganic Chemistry (USA), 
27(20): 3464-3471 (5 Oct 1988). DOE Contract ATO3-76ER70277. 

Synthetic, structural, photophysical, and electrochemical charac- 
terizations of ortho-metalated [Ir(NC)2Cl]2 dimeric and [Ir(NC)2NNJCI 
monomeric complexes, where NC = 2(p-tolyl)pyridine (ptpy) or 3- 
methyl-2-phenylpyridine (mppy) and NN = 2,2’-bipyridine (bpy) are 
described. Structural characterizations by 'H and ‘°C nuclear mag- 
netic resonance (NMR) indicate the presence of symmetry elements 
in these complexes. The ultraviolet-visible absorption properties of 
these complexes are reported. The results of voltametric measure- 
ments of these complexes are included. 55 references, 10 figures, 6 
tables. 


28992 Ruthenium(il) cluster complexes: a series of 
homooligonuclear complexes based on bidentate bridging lig- 
ands. Sahai, R. (Univ. of North Carolina, Charlotte (USA)); Morgan, 
L.; Rillema, D.P. Inorganic Chemistry (USA), 27(20): 3495-3500 (5 
Oct 1988). DOE Contract FG05-84ER13263. 

The preparation and properties of trimetallic and tetrametallic 
cluster complexes containing ruthenium(II) metal centers bridged by 
2,2’-bipyrimidine (bpm) and 2,3-bis(2-pyridyl)quinoxaline (bpq) are 
reported. The tetrametallic clusters are symmetrical complexes con- 
taining a central ruthenium(I!) coordinated to three (BL)Ru(bpy)2** 
ligands, where BL is bpm or bpq and bpy is 2,2’-bipyridine. The 
trimetallic clusters are asymmetric and are of the general formula 
[(bpy)Ru(BLRu(bpy)2)2]**. The complexes exhibit low-energy MLCT 
transitions assigned as dx(Ru(outer)) — ~*(BL). The MLCT maxima 
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of the tetrametallic complexes were at slightly higher energies than 
those for their trimetallic analogues. For example, Amax for 
[Ru(bpqRu(bpy)2)3]®* was located at 618 nm; _ that of 
[(bpy)Ru(bpqRu(bpy)2)2]** was located at 621 nm. The E; /2 values 
were determined by cyclic voltammetry. The first oxidation in the 
case of [(bpy)Ru(bpqRu(bpy)2)2]** was located at E, ;2(1) = 1.57 V, 
and the second, at E; ;2(2) = 1.83 V vs. SSCE. The wave associ- 
ated with E, /2(1) had about twice the peak current as the wave at 
E, ,2(2) and, hence, was assigned to the Ru(Ili/Il) redox couple of 
the outer ruthenium(II) components. The low-energy MLCT transi- 
tions for the mononuclear precursors (Ru(bpy)x(BL)3_x, x = 1-3) 
and the multimetallic complexes were found to parallel AE; 2, the 
difference between E,/2 values for the first oxidation and the first 
reduction. The excellent correlation (slope 1, correlation coefficient 
0.99) indicates that either the energy of the lowest MLCT transition 
or AE; /2 can be used to measure the energy gap between the dx 
and 7* energy levels. 32 references, 5 figures, 2 tables. 


28993 Phase behavior in a model surfactant/alcohol/oil/brine 
system over wide ranges of conditions. Kim, J.D. (Univ. of 
Florida, Gainesville (USA)); O’Connell, J.P. Journal of Physical 
Chemistry (USA), 92(12): 3492-3500 (16 Jun 1988). DOE Contract 
AC19-79BC10075. 

The phase behavior of the sodium stearate/isobutyl alcohol/n- 
hexadecane/NaCl brine system was studied at unit water/oil volume 
ratio over all ranges of surfactant/alcohol/salt compositions and from 
room temperature and pressure up to 50°C and 70 bar. Though tur- 
bidity and viscous phases were found at some conditions, from one 
to four isotropic phases were found. Sensitivity to state conditions of 
properties and phase amounts existed, and behavior characteristics 
of multiple critical regions was observed. The complex phase be- 
havior and properties such as density, electrical resistivity, and 
interfacial tensions are illustrated. Application of critical scaling rela- 
tionships yields linear correlations of interfacial tensions, which may 
be of practical use for systems with ultralow values. 


28994 Anomalous wide-angle X-ray scattering and X-ray ab- 
sorption spectroscopy of supported Pt-Mo bimetallic clusters. 
1. Experimental technique. Samant, M.G. (Stanford Univ., CA 
(USA)); Bergeret, G.; Meitzner, G.; Boudart, M. Journal of Physical 
Chemistry (USA), 92(12): 3542-3546 (16 Jun 1988). 

Anomalous wide-angle X-ray scattering and a controlled atmos- 
phere cell for collection of data on supported Pt-Mo bimetallic 
clusters are described. The dispersion corrections to the atomic 
scattering factors were evaluated by X-ray absorption spectroscopy 
for Pt and Mo near the Pt L;,, and Mo K absorption edges, respec- 
tively. 


28995 Anomalous wide-angle X-ray scattering and X-ray ab- 
sorption spectroscopy of supported Pt-Mo bimetallic clusters. 
2. Atomic and electronic structure. Samant, M.G. (Stanford Univ., 
CA (USA)); Bergeret, G.; Meitzner, G.; Gallezot, P.; Boudart, M. 
Journal of Physical Chemistry (USA), 92(12): 3547-3554 (16 Jun 
1988). 

Pt-Mo bimetallic clusters were prepared by vapor deposition and 
subsequent reduction of Mo(CO)g¢ on Pt clusters contained in Y ze- 
olite. The structure of these clusters was investigated by anomalous 
wide-angle X-ray scattering and X-ray absorption spectroscopy. The 
clusters have an atomic structure similar to that of bulk Pt, with Mo 
deposited epitaxially on the Pt clusters. Reduction at 573 K in dihy- 
drogen was insufficient to completely reduce Mo to its zero valent 
state. 


28996 Acidity of nitrous and nitric acids. Wiberg, K.B. (Yale 
Univ., New Haven, CT (USA)). Inorganic Chemistry (USA), 27(21): 
3694-3697 (19 Oct 1988). 

The origin of the acidity of nitrous and nitric acids was studied via 
an analysis of the results of ab initio calculations using the 6- 
311++G** basis set. The difference in energy between the Z and E 
conformers of nitrous acid could be reproduced when correction 
was made for electron correlation, and the gas-phase ionization en- 
ergies of nitrous and nitric acids were satisfactorily reproduced by 
the calculations. With both acids, structural effects on ionization 
were minimal, with only a small shift in the nitrogen position. The 
electron population was greater at the hydroxyl oxygen than at the 


other oxygens in the acids, and the changes in population on ion- 
ization were small. The changes in electron populations were not in 
accord with the common views of resonance interactions in these 
compounds. It is concluded that the polarization of the charge den- 
sity that is present in the acids is the main source of the acidity of 
these compounds 16 references, 3 figures, 3 tables. 


28997 = Self-diffusion in the corapressed, highly viscous liq- 
uid 2-ethylhexy! benzoate. Walker, N.A. (Univ. of Illinois, Urbana 
(USA)); Lamb, D.M.; Adamy, S.T.; Jonas, J.; Dare-Edwards, M.P. 
Journal of Physical Chemistry (USA), 92(12): 3675-3679 (16 Jun 
1988). 

The self-diffusion coefficients, densities, and viscosities of liquid 
2-ethylhexyl benzoate are reported as a function of pressure from 1 
to 4500 bar within the temperature range from -20 to +100°C. The 
rough hard sphere (RHS) model and the Stokes-Einstein equation 
are used to analyze the data. The RHS model indicates a high de- 
gree of rotational-translational coupling which increases as density 
increases. The nonspherical shape and conformational flexibility of 
the molecule are proposed as the cause of this behavior. The 
Stokes-Einstein equation is found to hold over 5 order or magnitude 
changes in self-diffusion and viscosity. 


28998 Computer simulation of the separation of a two- 
component mixture in preparative scale liquid chromatography. 
Guiochon, G. (Univ. of Tennessee, Knoxville (USA)); Ghodbane, S. 
Journal of Physical Chemistry (USA), 92(12): 3682-3686 (16 Jun 
1988). 

A model describing the propagation of a binary mixture at finite 
concentration in nonlinear liquid chromatography is discussed. This 
model consists of two mass balance equations, one for each solute. 
A finite difference method is used to derive numerical solutions of 
this set of nonlinear partial differential equation with boundary condi- 
tions corresponding to the elution of large concentration bands. 
These solutions describe the shape of the elution profiles of partially 
resolved compounds. Although the model used corresponds to ideal 
chromatography (constant equilibrium between the mobile and sta- 
tionary phase, i.e., infinite column efficiency), it is possible to 
simulate the smoothing effect of a finite column efficiency by 
properly selecting the differential space element in the numerical in- 
tegration. The numerical solutions appear to converge satisfactorily 
toward a stable solution of the system of equations provided the 
Courant-Friedrichs-Lewy (CFL) criterion is met in the choice of the 
integration parameters. The profiles obtained are very realistic and 
fare quite well with experimental results retrieved from the literature. 
Some of the results obtained are discussed in detail. 


28999 High-pressure specotroscopic studies of dihalote- 
trakis(pivalato)dirhenium(Ill) metal-metal quadruply bonded 
complexes. Roginski, R.T. (Univ. of Illinois, Urbana (USA)); Carroll, 
T.L.; Moroz, A.; Whittlesey, B.R.; Shapley, J.R.; Drickamer, H.G. /n- 
organic Chemistry (USA), 27(21): 3701-3706 (19 Oct 1988). DOE 
Contract ACO02-76ER01 198. 

The electronic absorption spectra of Reoa(piv)4Cl. and 
Re2(piv)4Br2 (piv = O2CCMe3) have been measured as a function 
of pressure in the crystalline solids and for the molecules dissolved 
in PMMA (poly(methyl methacrylate)). High pressure infrared ab- 
sorption spectra have been measured for the crystalline solids 
dispersed in mineral oil over the range 700-1800 cm—'. The major 
feature appearing in the electronic spectra is the growth in intensity 
of a band lying on the low-energy side of the 6 — &* excitation. 
This growth starts at the lowest pressures, while only above ~ 40 
kbar is any decrease in intensity of the 6 — 6* excitation observed. 
In the region above 25-30 kbar new peaks appear in the ir spec- 
trum at 1134, 1280, and 1697 cm—' for the bromide and at 1142, 
1286, and 1697 cm~' for the chloride. After consideration of alter- 
native possibilities, the changes in the spectra are assigned to a 
molecular isomerization, in which the axial halide ligands move to 
radial positions and force two of the bidentate pivalate ligands to 
become monodentate. 25 references, 9 figures, 1 table. 


29000 [Equilibria and dissociation kinetics of lanthanide 
complexes of diaza crown ether carboxylic acids. Chang, C.A. 
(Univ. of Texas, El Paso (USA)); Chang, P.H.L.; Manchanda, V.K.; 
Kasprzyk, S.P. Inorganic Chemistry (USA), 27(21): 3786-3789 (19 
Oct 1988). DOE Contract FG05-84ER13292. 
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The equilibria and dissociation kinetics of lanthanide and sev- 
eral transition-metal and Pb(Il) complexes of some diaza 
crown ether carboxylic acids are studied. The ligands 
are K22MA (1,10-diaza-4,7,13,16-tetraoxacyclooctadecane-N-acetic 
acid), K22DP = (1,10-diaza-4,7,13,16-tetraoxacyclooctadecane- 
N,N’-di-G-propionic acid), and K22MP 
(1,10-diaza-4,7,13,16-tetraoxacyclooctadecane-N-6-propionic acid). 
The protonation constants of these ligands are similar to those of 
the structural analogues and are in the range log K; = 8.80-9.01 
and log Kz = 7.26-8.16. The stability constants are all lower than 
that of their structural analogue K22DA (1,10-diaza-4,7,13,16- 
tetraoxacyclooctadecane-N,N'’-diacetic acid) due to the reduction of 
the chelate effect or an unfavorable steric effect or both. The kinetic 
dissociation rates are all faster as compared to those of K22DA 
complexes. Acid-dependent (kj) and acid-independent (ky) rate 
constants are obtained by the measurement of rates at various pH 
values, and they correlate inversely with the values of stability con- 
stants. 15 references, 1 figure, 4 tables. 


29001 Study by xenon NMR of platinum particles supported 
on alumina. Boudart, M. (Stanford Univ., CA (USA)); de Menorval, 
L.C.; Fraissard, J.; Valenca, G.P. Journal of Physical Chemistry 
(USA), 92(14): 4033-4035 (14 Jul 1988). DOE Contract FG22- 
83PC60782. 

The surface of platinum supported on alumina was probed by 
129Xe NMR. In particular, the amount of adsorbed hydrogen and 
oxygen as well as the reaction of adsorbed hydrogen with dioxygen 
could be followed by NMR spectra. The results show that metals 
supported on nonmicroporous materials can be probed by Xe NMR 
as previously demonstrated for metals in zeolites. 


29002 Time-correlated photon-counting probe of singlet ex- 
citation transport and restricted rotation in Langmuir-Blodgett 
monolayers. Anfinrud, P.A. (lowa State Univ., Ames (USA)); Hart, 
D.E.; Struve, W.S. Journal of Physical Chemistry (USA), 92(14): 
4067-4073 (14 Jul 1988). DOE Contract W-7405-ENG-82. 

Fluorescence depolarization was monitored by time-correlated 
single-photon counting in organized monolayers of octadecylirho- 
damine B (ODRB) in dioleoyiphosphatidylcholine (DOL) at air-water 
interfaces. At low ORDB density, the depolarization was dominated 
by restricted rotational diffusion. Increases in surface pressure 
reduced both the angular range and the diffusion constant for rota- 
tional motion. At higher ODRB densities, additional depolarization 
was observed due to electronic excitation transport. A two- 
dimensional two-particle theory developed by Baumann and Fayer 
was found to provide an excellent description of the transport dy- 
namics for reduced chromophore densities up to ~ 5.0. The testing 
of transport theories proves to be relatively insensitive to the orien- 
tational distribution assumed for the ODRB transition moments in 
their two-dimensional systems. 


29003 High-temperature decomposition of tetramethylidioxe- 
tane: measurements of gas-phase chemiexcitation yields. 
Tolbert, M.A. (SRI International, Menlo Park, CA (USA)); Huestis, 
D.L.; Rossi, M.J. Journal of Physical Chemistry (USA), 92(14): 
4094-4099 (14 Jul 1988). DOE Contract W-7405-ENG-36. 

The yields of electronically excited acetone from high-temperature 
decomposition of gas-phase tetramethyldioxetane (TMD) are re- 
ported. High temperatures are achieved by using infrared-sensitized 
excitation of TMD. Emission studies are used to obtain the yield of 
excited singlet acetone, dg = 0.017 (+ 0.008). This value is approx- 
imately a factor of 2 higher than that reported in solution. A lower 
limit for the yield of triplet acetone is determined by using transient 
absorption studies, ; {>=} 0.10 (+ 0.03). This value is compara- 
ble to previous results in solution. The lifetime of triplet acetone 
observed in the present experiment is approximately 5 ys, almost 2 
orders of magnitude shorter than the lifetime of thermalized triplet 
acetone at low pressures. The short lifetime is attributed to elec- 
tronic quenching by the infrared-absorbing gas CH3F, with an 
estimated rate constant of 5 x 10—'? cm3/(molecule s). 


29004 Size quantization in layered Hgl. colloids. Peterson, 
M.W. (Solar Energy Research Institute, Golden, CO (USA)); Micic, 
O.1.; Nozik, A.J. Journal of Physical Chemistry (USA), 92(14): 
4160-4165 (14 Jul 1988). 


Colloidal particles of Hgl2 with a particle size less than about 25 
Aare formed by the reaction of HgCl. with Nal in acetonitrile. The 
particles are charged with Cl~ ions that fill normally empty tetrahe- 
dral coordination sites at the edges; therefore they have an 
empirical formula HgloClo.¢°-—. About 40% of the mercury in the 
colloidal solution is in the form of the ionic complex Hgl2Ci—. These 
conclusions are based on extensive spectroscopic studies of vari- 
ous Hg-l-Cl species and experiments involving ultracentifugation, 
ultrafiltration, and treatment of the colloids with ion-exchange resins. 
The absorption spectrum of the colloidal Hglz consists of three 
peaks at 4.26, 4.94, and 6.04 eV, and is attributed to size quantiza- 
tion effects. This spectrum is consistent with the first three allowed 
transitions in a simple particle-in-a-box model with infinite potential 
barriers in which the colloidal particles have the usual tetrahedral, 
layered structure of red Hglz, with dimensions of 26.1 
Aperpendicular to the layer plane (four layers thick) and 13.3 Ain 
the direction parallel to the layer plane. 


29005 Pressure- and temperature-induced chemistry of car- 
bon disulfide. Agnew, S.F. (Los Alamos National Lab., NM (USA)); 
Mischke, R.E.; Swanson, B.|. Journal of Physical Chemistry (USA), 
92(14): 4201-4204 (14 Jul 1988). 

The pressure- and temperature-induced chemistry of CS2 in 
diamond-anvil cells has been studied over the pressure range 0.5- 
15.0 GPa and the temperature range 25-300°C. Neat CSp reacts at 
8.3 GPa and room temperature to form Bridgeman’s Black polymer 
and the CS2 dimer, but at least three other species appear among 
the products when the sample is subjected to higher temperature at 
lower pressure. One of these species has the same infrared fea- 
tures observed for the (C3S2), polymer of carbon subsulfide, 
suggesting that it is the same material. Pressure-induced chemistry 
for CS2 in dichloromethane leads to preferential formation of the 
dimer, which then slowly reacts to form Bridgeman’s Black polymer. 


29006 Effects of molecular organization on photophysical 
behavior. Steady-state and real-time behavior of chlorophyll a 
fluorescence in spread monolayers of dipailmitoylphosphatidyl- 
choline. Chauvet, J.P. (Univ. of Notre Dame, IN (USA)); Agrawal, 
M.; Patterson, L.K. Journal of Physical Chemistry (USA), 92(14): 
4218-4222 (14 Jul 1988). 

Fluorescence spectra, intensities, and lifetimes of chlorophyll a 
have been determined in monolayers of dipalmitoyiphosphatidy!- 
choline as functions of chlorophyll concentration and monolayer 
compression over the range of (0.5-20) x 10’ molecules/em? and 
2-30 dyr/cm surface pressure. This lipid exhibits three different 
phases over the surface pressure region examined:  liquid- 
expanded, liquid-condensed, and solid-condensed. The fluorescence 
spectrum observed at 680 nm indicates that monomeric chlorophyll 
a is the predominant fluorescent form throughout. However, fluores- 
cence intensities and lifetimes both respond dramatically to changes 
in lipid phase. In the region of the transition from liquid-expanded to 
liquid-condensed phase, intensity falls dramatically while lifetime 
shows no response to phase change. In the second transition from 
liquid-condensed to solid-condensed, the intensity again increases 
somewhat, while the lifetime exhibits two-component decay, one 
dependent on surface pressure and one essentially constant, ex- 
hibiting the value expected in dilute systems. These variations are 
interpreted in terms of changing interactions among chlorophyll 
molecules with alterations in the microenvironment. 


29007 Method for obtaining multicomponent diffusion coeffi- 
cients directly from Raleigh and Gouy fring position data. 
Miller, D.G. (Lawrence Livermore National Lab., CA (USA)). Journal 
of Physical Chemistry (USA), 92(14): 4222-4226 (14 Jul 1988). 
DOE Contract W-7405-ENG-48. 

A nonlinear least-squares (NLLS) method for analyzing three- 
component Rayleigh fringe position data for diffusion, described 
briefly in previous papers, is extended here to four-component data. 
By a simple transformation of equations for the Gouy method, an 
analogous NLLS procedure can be applied directly to three- and 
four-component Gouy fringe position data. The only complication is 
that the Gouy NLLS is subjected to a condition equation. Results 
are given for the free-diffusion case, but the procedure can be ex- 
tended to other boundary conditions. 
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29008 Relative rates of the reaction of (ethoxycar- 
bonyl)carbene with several aromatic and heteroaromatic 
compounds. Selectivity and mechanism. Pomerantz, M. (Univ. of 
Texas, Arlington (USA)); Rooney, P. Journal of Organic Chemistry 
(USA), 53(18): 4374-4378 (2 Sep 1988). DOE Contract FG22- 
86PC90532. 

The relative rates of reaction of (ethoxycarbonyl)carbene (1), 
formed by the thermal decomposition of ethyl diazoacetate (2), 
with toluene, anisole, phenanthrene, pyridine, quinoline, 
acridine, furan, benzofuran, dibenzofuran, thiophene, ben- 
zothiophene, dibenzothiophene, pyrrole, indole, carbazole, 
fluorene, 1,2-dimethoxybenzene, 1,4-dimethoxybenzene, 1,2,4- 
trimethoxybenzene, 1-methoxynaphthalene, 2-methoxynaphthalene, 
2,6-dimethoxynaphthalene, and 2,7-dimethoxynaphthalene versus 
naphthalene at 150°C were measured. The relative rate data for 
the four series toluene, naphthalene, and phenanthrene, the furans, 
the thiophenes, and the pyrroles are consistent with direct addition 
of 1 to the aromatic ring systems. Significantly, the more nucle- 
ophilic ring systems show a selectivity of up to a factor of about 100 
relative to the simple benzene derivative toluene. The pyridine, 
quinoline, acridine series appears to react with 1 by an ylide mech- 
anism, and in these cases, the selectivities are even larger, up to 
about 150 relative to toluene. Thus, unlike the reaction of 1 with a 
series of substituted benzenes, where the selectivity is fairly mod- 
est, the heteroaromatic systems studied here show selectivities that 
are quite large. Methoxy substitution on benzene and naphthalene 
gives rise to only limited increases in selectivity with one or two 
groups on the ring system; however, 1,2,4-trimethoxybenzene 
shows a significantly increased selectivity. Kinetic measurements 
were consistent with carbene formation being the rate-determining 
step in these reactions. 29 references, 3 tables. 


29008 Twisting in the tetraphenylethylene dianion. Fox, M.A. 
(Univ. of Texas, Austin (USA)); Shultz, D. Journal of Organic Chem- 
istry (USA), 53(18): 4386-4390 (2 Sep 1988). 

The dipotassium salt of the tetraphenylethylene dianion (12—) has 
been studied by 'H and 'SC NMR spectroscopy and 7-MO calcula- 
tional techniques. Analysis of one-bond and three-bond 
carbon-carbon coupling constants permits a description of the ge- 
ometry of the contact ion pair of 1*—. A linear relationship between 
a bond order and carbon-carbon coupling constants, which provides 
information concerning the torsional angles about those bonds was 
noted. The preferred geometry of 12- is one in which the Ca-Ca/ 
torsional angle is closer to the C,-C,/ torsional angle of neutral 1 
than to 90°, with the estimated range of this torsional angle being 
8.4-28°. 41 references, 2 figures, 5 tables. 


29010 Preparation of aryl, alkynyl, and vinyl organocopper 
compounds by the oxidative addition of zerovalent copper to 
carbon-halogen bonds. Ebert, G.W. (Univ. of Nebraska, Lincoln 
(USA)); Rieke, R.D. Journal of Organic Chemistry (USA), 53(19): 
4482-4488 (16 Sep 1988). DOE Contract AC02-80ER10603. 

A highly reactive copper slurry can be prepared by the reduction 
of Cul x PEts with 1 equiv of lithium naphthalide. The highly reactive 
copper is found to undergo rapid oxidative addition to alkyl, aryl, 
alkynyl, and vinyl halides under mild conditions. The aryl, alkynyl, 
and vinyl orgaocopper compounds are stable at room temperature. 
These organocopper compounds can be prepared with a variety of 
functional groups such as nitro, nitrile, ester, and ketone. The aryl- 
copper compounds can be cross-coupled in moderate to high yields 
with acid chlorides and with alkyl halides. A comparison of different 
methods for producing activated copper is presented, and the scope 
and limitations are discussed. 29 references, 9 tables. 


29011 


Tetraphenylbutadienes via (1,1-diphenylally!)lithium. 
Simes, B.E. (Univ. of California, Santa Barbara (USA)); Rickborn, 
B.; Flournoy, J.M.; Beriman, |.B. Journal of Organic Chemistry 
(USA), 53(19): 4613-4616 (16 Sep 1988). 

Methods for the preparation of unsymmetrically substituted 
tetraphenylbutadienes (TPBs) have been investigated. A direct 


approach which capitalizes on the inherent acidity of 1,1- 
phenylpropylene appeared to be most feasible. The reaction 
involves stoichiometric (1:1:1) quantities of diarylpropene, n- 
butyllithium, and substituted benzophenone. Even though the 
product yield may be as low as 25-35%, this procedure is so 
Straightforward that it is the method of choice. The use of a 2-fold 


excess of n-butyllithium was found to increase some product yields, 
but it is not yet known if this will increase production of all TPBs. 19 
references, 1 table. 


29012 Carotenoid cation radicals produced by the interac- 
tion of carotenoids with iodine. Ding, R. (Univ. of Alabama, 
Tuscaloosa (USA)); Grant, J.L.; Metzger, R.M.; Kispert, L.D. Journal 
of Physical Chemistry (USA), 92(16): 4600-4606 (11 Aug 1988). 
DOE Contract FGO5-86ER13465. 

Electron paramagnetic resonance (EPR) and optical absorption 
spectra of 1,2-dichloroethane and dichloromethane solutions of 6- 
carotene (CzoHsg) and iodine have been studied. EPR studies 
showed that 6-carotene cation radicals are formed. These radicals 
form complexes at 77 K, in highly concentrated (0.1 M) iodine 
solutions, with higher order polyiodide anions, I5~, l7—, Ig~ (as evi- 
denced by g value shifts and line-width increases), while at room 
temperature and in dilute (10-*-10-5 M) solutions of iodine only 
l3~ counterions are involved. in dilute solutions (total molar concen- 
tration = 2 x 10-* M), a Job plot showed the stoichiometry to be 
2:3, indicating the reaction 2CapHs— + 312 = 2CagHs—* + 237. 
The radical fraction (EPR) is ~ 2% at 77 K and 0.4% at 300 K (for 
a 2 mM 6-carotene/0.1 M lo solution); it increases at lower 6- 
carotene concentrations. Dimers and trimers of §-carotene cation 
radicals are formed in dilute solution (lp < 10-* M) if [lo}/[6- 
carotene] < 1, and an intense absorption band occurs at Amax ~ 
1030 nm. Canthaxanthin and 6-apo-8’-carotenal with lp produce 
new absorption bands with Amax < 1000 nm; the g values are inde- 
pendent of iodine concentration, suggesting a poorer ability to form 
complexes with the polyiodide anions. All three carotenoids react 
with other electron acceptors (7,7,8,8-tetracyanoquinodimethane 
(TCNQ), tetrachloro-1,4-benzoquinone (chloranil), and Brg) accord- 
ing to the electron affinity of the acceptor used. 


29013 Chemiluminescent reaction of As(*Su) atoms with 
azide radicals. Henshaw, T.L. (Univ. of Denver, CO (USA)); McEl- 
wee, D.; Stedman, D.H.; Coombe, R.D. Journal of Physical 
Chemistry (USA), 92(16): 4606-4610 (11 Aug 1988). 

Discharge-flow methods were used to study the reaction of 
As(*S.) atoms with N3 radicals. Two band systems in AsN were 
identified in the chemiluminescence from this reaction. These were 
the A'll — X'Z* system in the UV region and a previously unob- 
served system in the visible region between 400 and 700 nm. From 
analysis of the spectrum, the molecular constants of the new ex- 
cited state of AsN are Te = 21,664 + 8cm—', and wexe = 5 + 1 
cm~—'. The data suggest this state to be a metastable excited triplet 
of AsN, possibly a £*. It is significantly Franck-Condon shifted from 
the ground state, with (0,4) being the most intense band in the 
emission spectrum. The rate constant of the As + Ng reaction, de- 
termined from the time gutay of the As atoms, was found to be k = 
(2.1 + 0.4) x 10-1! cm? s—'. 


29014 Molecular ethylene adsorption on Rh(111) and 
Rh(100): estimation of the C-C stretching force constant from 
the surface vibrational frequencies. Bent, B.E. (Lawrence Berke- 
ley Lab., CA (USA)); Mate, C.M.; Kao, C.T.; Slavin, A.J.; Somorjai, 
G.A. Journal of Physical Chemistry (USA), 92(16): 4720-4726 (11 
Aug 1988). DOE Contract AC03-76SF00098. 

Molecular ethylene adsorption on Rh(111) and Rh(100) between 
90 and 200 K has been studied by thermal desorption spectroscopy 
(TDS), low-energy electron diffraction (LEED), and high-resolution 
electron energy loss spectroscopy (HREELS). The HREEL vibra- 
tional spectra for molecularly adsorbed ethylene on these surfaces 
are interpreted by using the Dewar-Chatt-Duncanson model for 
ethylene coordination to metal atom(s); gas-phase ethylene and 
gauche 1,2-dibromoethane are used to model the coordination ex- 
tremes. It is shown that the traditional CH functional group modes 
are coupled in adsorbed ethylene and do not adequately describe 
the normal modes of vibration. However, the C-C stretching force 
constant in adsorbed ethylene can be estimated from the deuteri- 
ated ethylene vibrational frequencies, and a general correlation 
between deuteriated vibrational frequency and adsorbed C-C force 
constant is proposed. Using this correlation together with empirical 
correlations between force constant and bond length derived for 
gas-phase molecules, they estimate C-C bond orders of 1.5 and 1.2 
for ethylene adsorbed on Rh(111) and Rh(100), respectively. These 





184 ERA Vol. 14, No. 14 





40 CHEMISTRY 
4002 Inorganic, Organic and Physical Chemistry 





results indicate that on both surfaces chemisorbed ethylene is 
strongly distorted from its gas-phase geometry. 


29015 Regioselective carbon-oxygen bond cleavage reac- 
tions of aromatic ethers and esters with potassium metal/ 
18-crown-6/THF as the electron-transfer reagent. Fish, R.H. 
(Lawrence Berkeley Lab., CA (USA)); Dupon, J.W. Journal of Or- 
ganic Chemistry (USA), 53(22): 5230-5234 (28 Oct 1988). DOE 
Contract AC03-76SF00098. 

The facile carbon-oxygen bond cleavage reactions of a variety of 
aromatic ethers and esters were studied with an electron-transfer 
reagent that consisted of potassium metal and 18-crown-6 in 
tetrahydrofuran (THF). The relative rates of carbon-oxygen bond 
cleavage, with these aromatic ethers and esters under electron- 
transfer conditions, was studied in competition with the standard, 
diphenyl ether. The order of relative reactivities was as follows: 
phenyl 2-hydroxybenzoate (10) (>2.0); phenyl 2-methoxybenzoate 
(11) (>2.0); phenyl 4-methoxybenzoate (12) (>2.0); 2- 
methoxyphenyl benzoate (13) (>2.0); 4-methoxyphenyl benzoate 
(14) (>2.0); 4-hydroxyphenyl benzoate (15) (1.6); benzyl benzoate 
(9) (1.3); 4-methoxypheny! phenyl ether (5) (1.15); phenyl benzoate 
(8) (1.04); diphenyl ether (1) (1.0); dibenzyl ether (2) (0.98); 2- 
methoxyphenyl phenyl ether (6) (0.97); benzyl phenyl ether (3) 
(0.96); phenethyl phenyl ether (7) (0.77); and 4-hydroxyphenyl 
phenyl ether (4) (<0.1). From these relative rates, it is clear that 
electron-donating groups increase the relative rates of C-O bond 
cleavage in aromatic esters. Conversely, a methoxyl group has no 
apparent effect on the relative rates of aromatic ether C-O bond 
cleavage, while a hydroxyl group dramatically decreases the rate. 
Proton donors, tert-butyl alcohol and hydroquinone, decreased the 
rate of diphenyl ether cleavage. The regioselectivity for C-O bond 
cleavage of esters 8-15, i.e., carbonyl-oxygen versus carboxyl- 
carbon cleavage, showed selective carbonyl-oxygen bond cleavage. 


29016 Synthesis and reactions of dinuciear palladium com- 
plexes containing methyls and hydride on adjacent palladium 
centers: reductive elimination and carbonylation reactions. 
Young, S.J. (Colorado State Univ., Fort Collins (USA)); 
Kellenberger, B.; Reibenspies, J.H.; Himmei, S.E.; Manning, M.; An- 
derson, O.P.; Stille, J.K. Journai of the American Chemical Society 
(USA), 110(17): 5744-5753 (17 Aug 1988). DOE Contract FG02- 
85ER13340. 

The transmetalation reaction of trimethylaluminum with the 
palladium chloride dimer Pd2Clo(u-dppm)> (1) (dppm = 
bis(diphenylphosphino)methane) at -78°C gave an intermediate, 
Pd2CiMe(u-dppm). (2), which disproportionated at ~ 10°C to yield 
the trans-face-to-face palladium dimer Pd2ClpMe2(u-dppm)s (3) and 
a palladium dimer Pd2Clo(u-CH2)(u-dppm)2 (5). The use of excess 
trimethylaluminum at -40°C gave the dimethyl complex, Pd2Meo(u- 
dppm)2 (7). When 2 and 7 were protonated, a stable A-frame 
chioro-bridged dimer [Pd2HMe(yu-Cl)(u-dppm)2}* (6) and a hydride- 
bridged dirner [Pd2Meo(u-H)(u-dppm),]* (10) that rearranged to the 
acyl complex [PdzH(COCH3)(yu-Cl)(u-dppm)}* (11) and then on 
warming eliminated acetaldehyde. The carbonylation of 8 (1 atm) 
proceeded stepwise to give first the mono- and then the diacyl com- 
plexes. The diacyl complex [Pd2(COCH3)o(u-H)(dppm)a]* (13) 
underwent the reductive elimination of acetaldehyde at ambient 
temperatures. 23 references, 3 figures, 5 tables. 


29017 Biosynthesis of the modified peptide antibiotic nosi- 
heptide in Streptomyces actuosus. Houck, D.R. (Ohio State 
Univ., Columbus (USA)); Chen, L.; Keller, P.J.; Beale, J.M.; Floss, 
H.G. Journal of the American Chemical Society (USA), 110(17): 
5800-5806 (17 Aug 1988). 

The biosynthesis of the modified, sulfur-rich peptide antibiotic 
nosiheptide (1) was studied in feeding experiments with radioactive 
and '%C-labeled precursors in Streptomyces actuosus. Following ex- 
tensive chemical-shift assignments, '°C-labeled samples of 1 were 
analyzed by °C NMR spectroscopy. In addition to supporting the 
expected origin of the thiazole ring and the L-cysteine moiety from 
cysteine, the L-threonine and butyrine moieties from threonine, and 
the hydroxyglutamate moiety from glutamate, the results demon- 
strated that the dehydroalanine moiety arises by dehydration of 
serine. The pyridine ring is formed uniquely by tail-to-tail condensa- 
tion of two serine residues. As demonstrated by a double-labeling 
experiment, the indolic acid moiety arises by a novel intramolecular 


rearrangement of tryptophan in which the carboxyl group is con- 
nected to C2 of the indole and the a-carbon and the amino nitrogen 
are eliminated. Only the hydroxymethyl group at C4 of the indole 
ring is derived by a C-methylation, but not via 4-methyltryptophan. 
The results define the sequence of a hypothetical peptide precursor 
of 1. 34 references, 3 figures, 4 tables. 


29018 Photoion-photoelectron coincidence study of (CO), 
and (CO)3. Norwood, K. (Ames Laboratory, U.S. Department of En- 
ergyand Department of Chemistry, lowa State University, Ames, 
lowa 50011); Guo, J.; Luo, G; Ng, C.Y. Journal of Chemical 
Physics (USA), 90(11): 6026-6033 (1 Jun 1989). DOE Contract W- 
7405-ENG-82. 

The photoion-photoelectron coincidence (PIPECO) spectra for 
(CO)*2 in the wavelength region of 620-990 A have been obtained 
at different nozzle stagnation pressures (Po). The ionization energy 
for (CO) to CO*(X)xCO is determined to be approx. <12.73 + 
0.05 eV (974 + 4 A), indicating that CO*(X)xCO is bound by more 
than 1.29 eV. The PIPECO measurements also provide evidence 
that CO*(A-italic-tilde,B-italic-tiide)xCO are bound with dissociation 
energies >0.3 eV. At Pp<200 Torr and a nozzle temperature (T) of 
120 K, nozzle expansion conditions which minimize the formation of 
(CO), (n>3), the intensities for the CO*(A-italic-tilde,B-italic- 
tilde)xCO PIPECO bands are found to be negligibly small compared 
to that for the CO*(X)xCO PIPECO band. This observation supports 
the conclusion that the excited CO*(A-italic-tilde,B-italic-tilde)xCO 
ions are dissociative, with dissociation lifetimes<42 us. This conclu- 
sion is contrary to that of the preliminary study which is based on 
the PIPECO spectrum for (CO)*+, measured at Py = 350 Torr and T 
= 120 K. Assuming that the radiative lifetimes of CO*(A-italic-tilde or 
B-italic-tilde) and CO*(A-italic-tilde or B-italic-tilde)xCO are identical, 
we estimate that the dissociation lifetimes for CO*(A-italic-tilde)xCO 
and CO*(B-italic-tilde)xCO are approx. <4 us and approx. <50 ns, 
respectively. 


29019 Temperature dependence of rotationally resolved ex- 
citation of CO2(00°1) by collisions with hot hydrogen atoms. 
Khan, F.A. (Columbia Univ., New York, NY (USA)); Kreutz, T.G.; 
Zhu, L.; Flynn, G.W.; Weston, R.E. Jr. Journal of Physical Chem- 
istry (USA), 92(22): 6171-6173 (3 Nov 1988). DOE Contract 
FG02-88ER13937. 

The temperature dependence of rovibrational excitation of 
COz(00°1) via collisions with translationally hot hydrogen atoms has 
been measured by means of time domain absorption spectroscopy 
using a tunable IR diode laser. The total population excited into 
00°1 at 223 K is measured to be 0.86 + 0.15 of that found at room 
temperature (298 K), suggesting that the 0110 — 00°1 scattering 
channel is not more efficient than the 00°1 channel, despite its 
smaller energy defect (1682 vs 2349 cm—'). Since only 8% of the 
COz molecules are found in the 01'0 level at room temperature, in- 
elastic scattering from this state does not significantly contribute to 
collisional excitation in the 00°1 level. 


29020 + Electronic states and potential energy surfaces of 
RhH2. Balasubramanian, K. (Arizona State Univ., Tempe (USA)); 
Liao, D. Journal of Physical Chemistry (USA), 92(22): 6259-6264 
(3 Nov 1988). DOE Contract FG02-86ER13558. 

Complete active space MCSCF (CASSCF) followed by multirefer- 
ence singles + doubles Cl (MRSDCIl) and relativistic Cl calculations 
are carried out on 10 electronic states of RhH2. In addition, the 
bending potential energy surfaces of 6 electronic states and the 
electronic properties of 12 excited linear states of RhH2 are ob- 
tained with the CASSCF method. These calculations reveal that the 
Rh(2F) atom inserts spontaneously into Hp to form 2A;, 2A,, and 
2B, bent states while the Rh(*F) ground state has to surmount a 
large barrier for the insertion into Hz. The ground state of RhH2 is 
found to be a 2A, electronic state with a bent equilibrium qoomeny 
of re(Rh-H) = 1.51 Aand 6-(H-Rh-H) = 84°. The A, and *B,; bent 
electronic states are the low-lying excited states, while the quartet 
states have linear minima with separations larger than 1.6 eV. 
Among the linear states the *@, state is the lowest. 


29021 Solubility and decomposition kinetics of nitrous acid 
in aqueous solution. Park, J.Y. (Brookhaven National Lab., Upton, 
NY (USA)); Lee, Y.N. Journal of Physical Chemistry (USA), 92(22): 
6294-6302 (3 Nov 1988). DOE Contract AC02-76CHO00016. 
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The Henry’s law solubility and the decomposition reaction kinetics 
of nitrous acid (HNOz) in aqueous solutions have been determined 
by measuring the material distribution between the gas and liquid 
phase of the pertinent species with the use of a bubbler-type 
gas-liquid reactor in conjunction with a high-sensitivity chemilumi- 
nescence NO, detector. The pH-dependent solubility of N(Ill) 
({triple.bond}HNOz + NO2~—) was measured for the pH range 2.13- 
3.33. The Henry's law coefficient and the acid dissociation constant 
of HNOz2 corresponding to 25°C are determined to be 49 + 3M 
atm—' and (5.3 +0.4) x 10-4 M, respectively. The temperature de- 
pendence of the solubility over the range 0-30°C yielded AH°,,) = 
-9.7 + 0.3 kcal mol—' and AS°,,; = 24.8 + 0.7 cal mol-' K~'. The 
rate constants of the aqueous-phase reactions 2HNOz = NO + 
NOz + H2O (5) and 2NOz + HzO — H* + NO3~ + HNOz (6) deter- 
mined at 22.0 + 0.1°C are ks = 13.4 + 1.0, k_s = (1.6 + 0.1) x 
108, and kg = (8.4 + 1.5) x 107, all in units of M~'—". The rather 
limited solubility of HNO2, in combination with its low atmospheric 
concentrations, suggests that HNO> by itself contributes insignifi- 
cantly to the acidification of atmospheric water, e.g., cloudwater. 


29022 Reactions of vinyl radicals at high temperatures: py- 
rolysis of vinyl bromide and vinyl iodide and the reaction H + 
C2D2 — D + CoHD. Rao, V.S. (Wright State Univ., Dayton, OH 
(USA)); Skinner, G.B. Journal of Physical Chemistry (USA), 92(22): 
6313-6319 (3 Nov 1988). DOE Contract AC02-76ER02944. 

Five sets of experiments were carried out to determine the rate 
constant for dissociation of C2H3 at high temperatures. In all cases 
the measurements involved absorption of H or D Lyman-a radiation 
in argon-diluted gas mixtures reacting behind shock waves. For py- 
rolysis of vinyl bromide at 0.5-atm total pressure was found for 
CoH3 + Ar > CoHe + H + Ar, k = 7.0 x 1018 exp(-28 kcal/RT) 
mol-' cm® s—' at 1380-1750 K. For the same reaction initiated 
from vinyl iodide at 0.5-atm total pressure and 1060-1370 K, they 
found k = 3.5 x 10" exp(-33 keal/RT) mol—' cm® s—. In three sets 
of experiments in which H atoms reacted with C2D2 to produce D 
atoms, they obtained values of Koo for the reaction H + CoH2 — 
CoHs3 of 8 x 101’, 1.2 x 1072, and 3.4 x 10’? mol—' cm’s— in the 
temperature range 1200-1900 K, with no clearly visible temperature 
dependence. All of the experimental values lie 3-10 times lower 
than those deduced from earlier work at high temperatures or 
based on ab initio calculations for the vinyl radical. 


29023 _ ~—s irrelevance of phase size in purification. Harvey, A.H. 
(Lawrence Berkeley Lab., CA (USA)). Journal of Physical Chemistry 
(USA), 92(22): 6477-6478 (3 Nov 1988). DOE Contract AC03- 
76SFO0098. 

Recently, Reis has suggested that it might be possible to remove 
a solute species completely from a small (or finely dispersed) phase 
by a reduction to some low but finite value of the chemical potential 
of that species in the medium surrounding the phase. Sciamanna 
and Prausnitz, while expressing some doubts about the rigor of the 
theoretical approach, used similar arguments to examine the possi- 
bility of obtaining ultrapurity in a small dispersed phase by 
equilibrium purification operations such as distillation and extraction. 
Here they demonstrate that Reis’ original suggestion is incorrect. 
Furthermore, they show that, under well-defined and reasonable as- 
sumptions, the size of a phase has no influencz on its purity. 


29024 Isotope effects of simple fluids. Pressure-volume- 
temperature properties of CsHg/C.De, (CH3)2CO/(CD3)2CO, and 
CH30H/CH30D from 0.1 MPa and 298 K to critical conditions or 
to 570 K and 6 MPa, whichever is less. Kooner, Z.S. (Univ. of 
Tennessee, Knoxville (USA)); Van Hook, W.A. Journal of Physical 
Chemistry (USA), 92(22): 6414-6426 (3 Nov 1988). 

Vapor pressures, liquid compressibilities, expansivities, and molar 
volumes have been measured at high precision for perprotio- and 
perdeuteriobenzene and -acetone and for CH30H and CH3O0D, 
between room temperature and the critical temperature (or the tem- 
perature that corresponds to 6 x 10® Pa, whichever is lower). Vapor 
nonidealities, [o°(Vy - RT/P) dP = fo’ ay dP, were measured for 
each compound and its isotopic isomer but only for samples of high 
vapor density. These various results, together with data from other 
laboratories for the CH,/CD, and H20/D20 systems, are discussed 
in terms of the statistical theory of isotope effects in condensed 
phases. For each system investigated the sum, SUM = In (P°’/P°) - 


(Po"ve’ - Pev°VRT + fioP? ay’ dP - foP?’ - ay’ MP/RT, tends to 
zero within experimental precision in the critical region. This estab- 
lishes that these samples of separated isotopes are in the 
congruent state when they are at identical temperatures and dis- 
playing their equilibrium molar volumes and vapor pressures. The 
high-temperature volumetric properties can be calculated from the 
vapor pressure and low-temperature molar volume isotope effects, 
provided the isotope effect on the coefficient of thermal expansion is 
available. That isotope effect is determined by anharmonicity in the 
vibrational part of the partition functions. 


29025 ionization threshold of  N,N,N’,N’-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid density 
and temperature. Faidas, H. (Atomic, Molecular, and High Voltage 
Physics Group, Health and Safety Research Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831 and Department 
of Physics, The University of Tennessee, Knoxville, Tennessee 
37996); Christophorou Journal of Chemical Physics (USA), 90(11): 
6619-6626 (1 Jun 1989). DOE Contract AC05-840R21400. 

The ionization threshold |e of N,N,N’,N’-tetramethyl-p- 
phenylenediamine in ethane, has been measured in the density 
(rho) range 0.15-13.30 M/I and over the temperature (T) range 
295-413 K, using a multiphoton ionization conductivity technique. 
The I was found to be a function of both rho and T in the ranges 
studied. At a fixed T ( = 373 K), lr was found first to decrease with 
increasing rho and then to level off at densities of ~10 M/. For 
rho>11 M/I and T = 295 K, the I; was found to increase with in- 
creasing density. At constant density (rho = 5.90 M/I ) Ilr decreased 
with increasing T between 323 and 413 K. These results are ana- 
lyzed and discussed in relation to the effect of rho and T on the 
electron conduction band energy Vo and the medium polarization 
energy P*. The changes in the I> with rho are attributed to the de- 
pendence of Vp and P* on rho, while the dependence of Ir on T is 
attributed to the effects of T on Vo rather than on P*. 


29026 Growth modes of vapor-deposited bismuth on a 
Cu(110) surface. Clendening, W.D. (Chemistry Department, Indiana 
University, Bloomington, Indiana 47405); Campbell, C.T. Journal of 
Chemical Physics (USA), 90(11): 6656-6663 (1 Jun 1989). 

The interactions of vapor-deposited Bi with Cu(110) have been 
studied with x-ray photoelectron spectroscopy (XPS), thermal des- 
orption mass spectroscopy (TDS), and low-energy electron 
diffraction (LEED). There is a net repulsive Bi-Bi interaction in the 
adlayer such that the heat of adsorption decreases from ~69 to 51 
kcal/mol as 6g; increases from ~0.3 to ~0.7. At low coverages (i.e., 
long Bi-Bi distances), this repulsive interaction is relatively isotropic, 
with the Bi forming a quasihexagonal c(2 x 2) adlayer. At high cov- 
erages (i.e., short Bi Bi distances), the effective Bi-Bi interaction 
potential is very anisotropic, wherein there are Bi-Bi repulsions par- 
allel to the troughs of the Cu(110) surface, but Bi-Bi attractions 
across these troughs. This leads to p(n x 1) overlayer structures up 
to completion of the monolayer. Systematic trends in the structural 
growth modes for metal adlayers showing net repulsive lateral inter- 
actions on one-dimensionally corrugated substrates are analyzed. It 
is found that three types of growth modes can be predicted depend- 
ing upon a size parameter (the ratio of the metallic diameter of the 
adatom to the trough-trough separation of the substrate) and the 
nature of the substrate (fcc vs bec). 


4004 Electrochemistry 
Refer also to citation(s) 28254, 28372, 28507, 28508, 28840, 28917 


29027 + Technetium electrochemistry. 6. Electrochemical be- 
havior of cationic rhenium and technetium complexes in 
aqueous and aqueous micellar solutions. Kirchhoff, J.R. (Univ. of 
Cincinnati, OH (USA)); Heineman, W.R.; Deutsch, E. Inorganic 
Chemistry (USA), 27(20): 3608-3614 (5 Oct 1988). DOE Contract 
FG02-86ER60487. 

The behavior of the M(III/II) redox couple of a number of tech- 
netium(IIl) and rhenium(lll) complexes of the general formula 
trans-[MD2X2]*, where D is 1,2-bis(diethylphosphino)ethane (depe) 
or 1,2-bis(dimethylphosphino)ethane (dmpe) and X is Cl or Br, has 
been investigated by cyclic voltammetry, chronocoulometry, and 
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square-wave voltammetry in aqueous solution and in aqueous me- 
dia that contain anionic (SDS), cationic (CTAB), or nonionic (Triton 
X-100) surfactants. In aqueous solution, insolubility of the electro- 
generated trans-[M''D2X2]° complex results in adsorption at a 
glassy-carbon electrode for all complexes. However, ionic surfac- 
tants effectively solubilize the [M(dmpe)2X2]° species such that 
diffusion-controlled reversible cyclic voltammograms are observed in 
these media. In contrast, the more lipophilic [M(depe)>Clo]* com- 
plexes behave differently in that while the solubility of the cationic 
M(IIl) complexes is enhanced in the surfactant media, the electro- 
generated neutral M(Il) complexes are adsorbed on the electrode 
surface. These observations are qualitatively discussed in terms of 
the net stabilization of the components of the M(Ili/Il) redox pair in 
the various surfactant media. This stabilization is primarily depen- 
dent on (i) the formal charge on the electroactive complex (cationic 
vs neutral), (ii) the formal charge on the surfactant molecule that 
forms the micelle (anionic, cationic, or neutral), and (iii) the 
lipophilicity of the components of the redox couple (dmpe or depe) 
and somewhat dependent on the chemical nature of the ions from 
the supporting electrolyte. 36 references, 7 figures, 5 tables. 


29028 Structural and kinetic investigations of a Tc(Ill)/Tc(Il) 
redox couple. X-ray crystal structures of trans-[Tc'!(DPPE)2Clo] 
and trans-[Tc""'(DPPE).ClpJNO, x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane. Libson, K. (Univ. of Cincinnati, OH 
(USA)); Doyle, M.N.; Thomas, R.W.; Nelesnik, T.; Woods, M.; Sulli- 
van, J.C.; Elder, R.C.; Deutsch, E. Inorganic Chemistry (USA), 
27(20): 3614-3619 (5 Oct 1988). DOE Contract W-31-109-ENG-38. 

The components of a reversible Te(IlI/Il) redox couple have been 
characterized by single-crystal x-ray analysis and the crystal param- 
eters are reported. Oxidation of the Te(Il) complex to the Te(IIl) form 
causes a shortening of the Te-Cl bond by 0.105 (2) A, consistent 
with the ionic nature of this interaction. Conversely, oxidation from 
Te(Il) to Te(Ill) causes a lengthening of the Tc-P bond by 0.072 (2) 
A, consistent with the domination of this interaction by z-back- 
bonding from Te to P. The magnitudes of these bond length 
changes are used to predict the inner-sphere reorganization barrier 


to electron transfer of the trans-Tc(DPPE)2Cl,*/° couple to be only 
ca. 2.6 kcal/mol. Preliminary kinetic studies in nonaqueous media 
confirm that trans-[Tc''(DPPE)2X»2] (X = Cl, Br) complexes are facile 
electron-transfer partners for a variety of 1-equiv oxidants. The rate 
of reduction of [(en)2Co(S(CH2CgH4CH3)CH2CH2NH2)]>* by trans- 
[Te!'(DPPE)2Cla] in acetonitrile (25°C; 4 = 0.10 M) is 3.0 (7) x 104 
M~-' s~'. 56 references, 1 figure, 6 tables. 


29029 Cyclic voltammetry at semiconductor photoelectrodes. 
1. Ideal surface-attached redox couples with ideal semiconduc- 
tor behavior. Santangelo, P.G. (Stanford Univ., CA (USA)); 
Miskelly, G.M.; Lewis, N.S. Journal of Physical Chemistry (USA), 
92(22): 6359-6367 (3 Nov 1988). DOE Contract FG03-84ER13222. 

Working curves for the cyclic voltammetric behavior of semicon- 
ductor electrodes have been generated by consideration of a model 
electrode circuit. The circuit consists of an ideal photodiode in se- 
ries with a metal electrode. The electroactive material is considered 
to be an ideally behaving, surface-attached redox couple. The solu- 
tion for the diode/electrode current-voltage characteristic has been 
solved numerically. Simulations have been performed under varying 
levels of illumination and for different values of the diode barrier 
height, the voltage scan rate, and the amount of electroactive mate- 
rial. Chopped scans have also been simulated, where the forward 
scan is in the light and the reverse scan is in the dark. Emphasis 
has been placed on modeling cyclic voltammetric data under com- 
mon experimental conditions, in order to provide a basis for 
comparison with experiments in the literature. 


29030 Explicit approximations to the mean spherical approx- 
imation for electrolyte systems with unequal ion sizes. Harvey, 
A.H. (Lawrence Berkely Lab., CA (USA)); Copeman, T.W.; Praus- 
nitz, J.M. Journal of Physical Chemistry (USA), 92(22): 6432-6436 
(3 Nov 1988). DOE Contract AC03-76SF00098. 

A systematic investigation is presented for explicit approximations 
to the mean spherical approximation (MSA) for ionic systems with 
ions of different size. Solution of the exact MSA for this case 
requires an implicit solution for tiie screening parameter; this com- 
plication makes it particularly undesirable for use in iterative 


equation-of-state calculations. This work compares with the exact 
MSA solution an approximation based on a linear mixing rule for a 
single effective ion size and a low-ion-density approximation due to 
Copeman and Stein. This comparison is for the electrostatic contri- 
butions to the Helmholtz energy, the pressure, and the chemical 
potentials; these are the quantities of primary interest in phase- 
equilibrium calculations using an equation of state. Over a wide 
range of reduced temperatures, reduced densities, and ion-diameter 
ratios, the simple linear rule produces good results. However, for di- 
ameter ratios differing greatly from unity, better results are obtained 
at low ion densities from the method of Copeman and Stein. Com- 
parison with published Monte Carlo data suggests that, when the 
MSA is used for the primitive model applied to aqueous electrolyte 
solutions, little error is introduced by the use of these approxima- 
tions. 


4005 Photochemistry 


Refer also to citation(s) 28254, 28913, 28989, 29029, 29045, 
29093, 30015 


29031 (DOE/ER/13942-1) Photoinduced charge separation 
by polymerbound chromophores: Progress report, 1 July 
1988-30 June 1989. Rodgers, M.A.J. Bowling Green State Univ., 
OH (USA). Dept. of Chemistry. [1989]. 15p. DOE Contract FG02- 
88ER13942. Order Number DE89012437/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The research program continues as originally proposed. Water 
soluble copolymers of methacrylic acid, or styrene sulfonic acid, 
with vinyl aromatics (anthracene derivatives, pyrene, perylene, etc.) 
are prepared under conditions that the aromatic group loading is in 
the region of 1:500. Excited states of the chromophores, generated 
by laser flash excitation, are reactively quenched by electron accep- 
tor species dissolved in bulk aqueous phase. We have been 
interested in the yields and lifetimes of the charge-separated 
species and what structural and environmental factors are impor- 
tant. The program has involved a significant synthesis component 
all of which has been carried out in Professor Webber's laboratory 
in Austin. Two reprints and one preprint of papers that have been 
published/accepted recently are appended with this report. 9 figs. 


29032 (LBL-26904) Molecular beam photodissociation stud- 
ies of polyatomic molecules and radicals. Hintsa, E.J. Lawrence 
Berkeley Lab., CA (USA). Mar 1989. 163p. Sponsored by DOE En- 
ergy Research. DOE Contract AC03-76SF00098. Order Number 
DE89012486/JAW. Available from NTIS, PC A08/MF A01 - OSTI; 
GPO Dep. 

This thesis contains the results of a series of molecular beam 
photodissociation experiments in which the identity, relative 
amounts, and velocity distributions of the products were measured, 
to determine the photochemical pathways and the energy released 
into translation. Chapter | provides an introduction to the molecular 
beam photofragmentation technique and a description of the appa- 
ratus used in Chapters II and Ill. A study of the infrared multiphoton 
dissociation of ethyl and methyl acetate is presented in Chapter Il. 
For both molecules, there was competition between simple bond 
rupture to produce CH3CO2 and ethyl or methyl radical and a con- 
certed reaction. 


29033 Prospects for photoionization studies of weakly 
bound molecular complexes using free-electron-laser vacuum- 
ultraviolet radiation. Walters, E.A. (Department of Chemistry, 
University of New Mexico, Albuquerque, New Mexico 87131); 
Grover, J.R. Journal of the Optical Society of America B: Optical 
Physics (USA), 6(5): 1072-1074 (May 1989). 

Clusters of atoms or molecules in the gas phase span the gap 
between isolated gas-phase species and those in condensed 
phases. Many important and interesting physical and chemical phe- 
nomena can be examined in clusters of controlled sizes, given a 
radiation source with the characteristics of a vacuum-ultraviolet free- 
electron laser, such as tunability throughout the vacuum ultraviolet, 
narrow bandwidth, nanosecond pulse widths, and extremely high 
photon flux. A survey is presented of experiments feasible with a 
free-electron laser that have a bearing on the dynamics of chemical 
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reactions. They are reasonable and logical extensions of existing 
research programs. 


29034 Thermal and photochemical reactions of d° metal 
complexes: the silver(Il) macrocycles. Ronco, S. (Univ. of Notre 
Dame, IN (USA)); Van Vlierberge, B.; Ferraudi, G. Inorganic Chem- 
istry (USA), 27(20): 3453-3458 (5 Oct 1988). 

Rate constants for electron-transfer reactions of d° metal (Cu(II), 
Ni(l), and Ag(Il)) macrocyclic complexes have been determined by 
pulse radiolysis. The self-exchange rate constants reveal slow ex- 
changes for d°/'° couples (values between 10° and 10-2 M-' 
s~') and fast ones for d°/9 couples (values between 10* and 10° 
M-' S-'). The photochemical oxidation of the macrocyclic ligand in 
Ag([14]aneN,)** takes place with larger quantum yields than in the 
corresponding Cu(II) complex (10-1 vs 10-3). No photooxidation of 
axially coordinated ligands has been detected with Ag(Il) com- 
plexes. The thermal and photochemical reactivities are discussed in 
terms of the differences in the electronic levels and nuclear configu- 
rations between these d° metal complexes. 37 references, 4 
figures, 3 tables. 


29035 Structured hole-burned spectra of reaction centers of 
rhodopseudomonas viridis. Tang, D. (lowa State Univ., Ames 
(USA)); Jankowiak, R.; Gillie, J.K.; Small, G.J.; Tiede, D.M. Journal 
of Physical Chemistry (USA), 92(14): 4012-4015 (14 Jul 1988). 
DOE Contract W-31-109-ENG-38. 

Structured hole-burned spectra for P960 of Rps, viridis are re- 
ported which, for appropriate burn wavelengths, exhibit four holes 
(including a zero-phonon hole). The data indicate that two electronic 
states contribute significantly to P960 and suggest that the primary 
electron-transfer step should be modeled in terms of coupled adia- 
batic trimer states. 


29036 $Photocurrent enhancement in nonpolar liquids by the 
addition of electron scavengers. Howell, G.A. (Univ. of Minnesota, 
Minneapolis (USA)); Lee, K.; Tweeten, D.W.; Lipsky, S. Journal of 
Physical Chemistry (USA), 92(14): 4241-4245 (14 Jul 1988). 

The photocurrent from anthracene, triphenylamine, and N,N,N’,N’- 
tetramethyl-p-phenylenediamine excited above their ionization 
thresholds in liquid n-pentane or n-hexane is found to be enhanced 
by the addition of low concentrations (£0.02 M) of the electron 
scavengers perfluoromethylcyclohexane or perfluorodecalin. The en- 
hancement is not observed in solvents of higher electron mobility 
(e.g.,. cyclohexane, isooctane, etc.) or for scavengers of lower elec- 
tron affinity (e.g., n-perfluorohexane). For the solute naphthalene, 
no enhancement is observed under any conditions. The effects of 
excitation energy and applied electric field strength are reported. 


29037 = Interfacial photoreactions at the photosynthetic mem- 
brane interface: an upper limit for the number of platinum 
atoms required to form a hydrogen-evolving platinum metal 
catalyst. Greenbaum, E. (Oak Ridge National Lab., TN (USA)). 
Journal of Physical Chemistry (USA), 92(16): 4571-4574 (11 Aug 
1988). DOE Contract AC05-840R21400. 

A new interfacial photochemical reaction at the photosynthetic 
membrane interface in which hexachloroplatinate is converted to 
metallic platinum is reported. The reductive precipitation of zerova- 
lent platinum from a hexachloroplatinate ion requires four reducing 
equivalents. In situ photochemical reductive precipitation of hex- 
achloroplatinate has been performed using the photochemical 
apparatus of isolated spinach chloroplasts illuminated with single- 
turnover, saturating flashes of lights. By continuously monitoring for 
the onset of photoevolved hydrogen, it is possible to set an upper 
limit for the minimum number of platinum atoms required to form 
catalytically active platinum. The key results of the experiments are 
that the onset of catalytic hydrogen evolution during the creation of 
platinum metal catalyst can be observed with 50 atoms or fewer and 
that a stable metal catalyst is created at about 500 atoms or fewer. 





29038 One-way photoi tion of stilbene cation and 
anion radicals in solution. Ebbesen, T.W. (Univ. of Notre Dame, 
IN (USA)). Journal of Physical Chemistry (USA), 92(16): 4581- 
4583 (11 Aug 1988). 

The photochemistry of cis- and trans-stilbene radicals has been 
investigated in solution by combined pulse radiolysis-laser flash 


photolysis. Only the cis isomers of the stilbene radicals, photoiso- 
merize. The quantum yields are 0.31 and 0.05 respectively for the 
cis cation and anion radicals via the second excited doublet state. 
Excitation of the radicals in the first absorbance band in the near-IR 
region leads to no detectable photoisomerization. 


29039 Electron spin resonance and electron spin echo 
modulation of n-doxylstearic acid and N,N,N’,N’- 
tetramethylbenzidine photoionization in sodium versus lithium 
dodecyl sulfate micellar solutions: effect of 15-crown-5 and 18- 
crown-6 ether addition. Baglioni, P. (Univ. of Houston, TX (USA)); 
Rivara-Minten, E.; Kevan, L. Journal! of Physical Chemistry (USA), 
92(16): 4726-4730 (11 Aug 1988). 

Electron spin echo modulation and electron spin resonance spec- 
tra of photogenerated N,N,N’,N’-tetramethylbenzidine (TMB) cation 
radical and n-doxylstearic acids (n-DSA) in frozen micellar solutions 
of sodium and lithium dedecy! sulfate containing 15-crown-5 and 
18-crown-6 ethers in D2O have been studied as a function of crown 
ether concentration. Modulation effects due to N-DSA with water 
deuteriums give direct evidence that both crown ethers are mainly 
located at the micellar interface and that this causes a decrease of 
the hydration of the micellar interface. Crown ether complexation 
constants for sodium and lithium micellar counterions are reported 
and show that 18-crown-6 > 15-crown-5 for sodium counterion and 
15-crown-5 > 18-crown-6 for lithium counterion. Modulation effects 
from TMB* interaction with water deuteriums indicate that the TMB 
molecule moves toward the micelle interfacial region when sodium 
or lithium cations are complexed by crown ethers. The TMB* yield 
upon TMB photoionization increases by about 10% with crown ether 
addition for SDS and LDS micellar systems, but it is greater if the 
absolute values for the LDS system are compared to those for the 
SDS micellar system. This behavior correlates with the strength of 
TMB*-water interactions and suggests that the main factor in the 
photoionization efficiency is the photocation-water interaction. 


29040 Ultraviolet photodissociation and thermochemistry of 
CH2BrCHy2l, CF2BrCF2l, and CFZICF2I. Nathanson, G.M. (Materi- 
als and Chemical Sciences Division, Lawrence Berkeley Laboratory 
and Department of Chemistry, University of California, Berkeley, 
California 94720); Minton, T.K.; Shane, S.F.; Lee, Y.T. Journal of 
Chemical Physics (USA), 90(11): 6157-6170 (1 Jun 1989). DOE 
Contract AC03-76SF00098. 

Using photofragment translational spectroscopy, we have moni- 
tored the dissociation of CH2BrCHo! at 248, 266, and 308 nm, and 
CF2BrCFal and CFzICF2I at 308 nm. The primary fragments are 
\(?P3/2) and I(?P;/2) and the corresponding haloethyl radicais. The 
\(?P3/2) contribution decreases upon fluorination, but it is dominant 
for CH2BrCH2! at 308 nm. The electronic absorption dipole lies 
roughly along the C—| bond axis in every case. Stable CF2CF2Br 
and CF2CFyl radicals can be readily generated through photodisso- 
ciation of the parent compounds, while stable CH2CH2Br could not 
be unambiguously observed. Upper limits to the reaction enthalpy at 
0 K for CF2ICF2Br(l) +CoF4+l+Br(l) are 75 + 1(59 + 1) kcal/mol. 
The TOF spectra and related data suggest that there is a barrier to 
decomposition for CF,;CF2I—C2F 4+! that exceeds the C—| bond en- 
ergy in the radical. 


29041 Dissociation of CDi at 248 nm studied by diode laser 
absorption spectroscopy. Hall, G.E. (Department of Chemistry, 
Brookhaven National Laboratory, Upton, New York 11973); Sears, 
T.J.; Frye, J.M. Journal of Chemical Physics (USA), 90(11): 6234- 
6242 (1 Jun 1989). DOE Contract AC02-76CHO00016. 

Transient diode laser absorption spectroscopy has been used to 
monitor the rotational and vibrational populations of CD3 radicals 
following photodissociation of CD3] by 248 rim light. Rotational lines 
in the v2 = 1-0, 2-1, 3-2, and 4-3 bands have been analyzed to 
give time-dependent CD; populations following photodissociation of 
100 mTorr samples of neat CD3l. Prompt absorption signals are 
small, but positive for all observed rotational lines of ail observed 
bands, providing clear evidence against population inversion in the 
low levels of the v2 vibration of methyl photoproducts. The vibra- 
tional population distribution in v2 a few us after photodissociation 
is 4:3:2 for v = 0:1:2 with about 20% uncertainties. A strong varia- 
tion in time dependence with rotational level is consistent with an 
initially hot rotational distribution (>2000 K) that cools on the us 
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time scale of methyl translational moderation in the bath of undisso- 
ciated methyl iodide. We believe the origin of the rotational 
excitation to be translation—-rotation energy transfer, rather than the 
photodissociation itself. Time-resolved Doppler line shapes provide 
an independent view of the translational energy loss. 





29042 ~=Vibrationally mediated photodi iation of t-butyl 
hydroperoxide: Vibrational overtone spectroscopy and pho- 
todissociation dynamics. Likar, M.D. (Department of Chemistry, 
University of Wisconsin-Madison, Madison, Wisconsin 53706); Bag- 
gott, J.E.; Crim, F.F. Journal of Chemical Physics (USA), 90(11): 
6266-6274 (1 Jun 1989). 

Vibrationally mediated photodissociation is a two-photon tech- 
nique for studying the spectroscopy and photodissociation dynamics 
of highly vibrationally excited molecules. In these experiments, a 
highly vibrationally excited t-butyl hydroperoxide (t-BuOQOH) 
molecule, prepared by excitation in the region of the third overtone 
of the O-H stretching vibration (419), absorbs a second photon to 
dissociate to OH and t-butoxy fragments, and laser induced fluores- 
cence determines the quantum state populations of the OH 
fragment. Vibrational overtone excitation spectra, obtained by vary- 
ing the vibrational overtone excitation wavelength while monitoring a 
single OH rotational state, are nearly identical to photoacoustic 
spectra. We fit the coarse structure in the vibrational overtone 
excitation spectrum in the region of the 419}, transition and the pho- 
toacoustic spectra in the regions of the 5vo, and 6, transitions 
using a spectroscopic model of the interaction of the O—-H bond 
stretching vibration with the torsional vibration about the O—O bond. 
This analysis determines the barrier to internal rotation of the O—-H 
and t-butoxy groups through the trans configuration and its variation 
with vibrational excitation. The trans barrier in the ground vibrational 
state is 275 cm~' and increases with vibrational excitation to 425, 
575, and 680 cm~—' for t-BuOOH molecules with four, five, and six 
quanta of O-H stretching excitation, respectively. 


29043 Optically enhanced electron attachment to thiophenol. 


Pinnaduwage, L.A. (Atomic, Molecular, and High Voltage Physics 


Group, Health and Safety Research Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831); Christophorou, L.G.; 
Hunter, S.R. Journal of Chemical Physics (USA), 90(11): 6275- 
6289 (1 Jun 1989). DOE Contract AC05-840R21400. 

Enhanced electron attachment to KrF excimer laser irradiated 
thiophenol (CgHs5SH) molecules has been studied in a electron 
swarm experiment using nitrogen as the buffer gas. Two distinct 
electron attachment processes were found to be responsible for the 
observed large enhancement in electron attachment under different 
experimental conditions. One enhanced electron attachment pro- 
cess occurred immediately (within a few ys) after laser irradiation 
and is shown to be due to dissociative electron attachment to elec- 
tronically excited thiophenol molecules in their first excited triplet 
state produced indirectly via excited singlet states reached by ex- 
cimer laser irradiation. At low mean electron energies (~0.1 eV), up 
to 5 orders of magnitude enhancement in electron attachment has 
been observed for the triplet state compared to the ground elec- 
tronic state. This enhanced electron attachment decreased with (i) 
increasing nitrogen pressure due to quenching of the first excited 
singiet state of thiophenol (precursor of the triplet state) by nitrogen, 
and (ii) increasing time delay between laser irradiation and subse- 
quent electron attachment to the laser-irradiated molecules. This 
latter observation is shown to be due to the self-(triplet—triplet) 
quenching of the electron attaching triplet state molecules. The sec- 
ond observed enhanced electron attachment process occurred at 
longer times (>100 ys) after laser irradiation and is attributed to the 
electron attachment to diphenyl disulfide (CsHs;SSCgHs) produced 
by the interaction of thiophenoxy radicals (CgHsSts-dot) formed di- 
rectly or indirectly via laser irradiation. 


29044  Dihexadecyl phosphate, vesicle-stabilized and in situ 
generated mixed CdS and ZnS semiconductor particles. Prepa- 
ration and utilization for photosensitized charge separation and 
hydrogen generation. Youn, H. (Syracuse Univ., New York (USA)); 
Baral, S.; Fendler, J.H. Journal of Physical Chemistry (USA), 
92(22): 6320-6327 (3 Nov 1988). 

Semiconductor particles, compromised of either homogeneous 
mixed crystals of Zn,Cd;_,S or crystals of CdS coated on the 


surface with ZnS, were in situ generated in and stabilized by dihex- 
adecyl phosphate (DHP) vesicles. Introduction of H2S into solutions 
which contained Cd?*- and Zn?*-coated DHP vesicles, at pH values 
higher than 9, resulted in the formation of colloidal mixed crystals of 
Zn,Cd,;_,S. Surfactant vesicles were found to regulate the compo- 
sition and band gap of the Zn,Cd,_,S particles produced. Addition 
of Zn**+ to a DHP-stabilized CdS solution followed by the introduc- 
tion of H2S led to the formation of ZnS-coated CdS particles. 
Microstructures of DHP-vesicle-incorporated semiconductor particles 
were investigated by absorption fluorescence spectroscopies and by 
powder X-ray diffraction. Transfer of conduction band electrons or 
holes to acceptors or donors have been observed by flash or con- 
tinuous irradiation. DHP-vesicle-incorporated Zn,Cd;_,S and 
ZnS-coated CdS particles efficiently sensitized water photoreduction 
even in the absence of noble metal catalysts. The hydrogen gener- 
ation rate in the DHP vesicle system was found to be 5 times 
higher on using ZnS-coated CdS (ratio of Zn:Cd = 1:1) than pure 
CdS semiconductor particles as sensitizers. 


4006 Radiation Chemistry 


Refer also to citation(s) 28132, 28133, 28136, 28156, 28381, 
29034, 29038 


29045 (DOE/ER/00038-3187) Radiation Laboratory, Univer- 
sity of Notre Dame: Quarterly report, January 1—March 31, 
1989. Notre Dame Univ., IN (USA). Radiation Lab. 28 Apr 1989. 
32p. DOE Contract AC02-76ER00038. (NDRL-—3187). Order Num- 
ber DE89012431/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The Notre Dame Radiation Laboratory is a facility of the Depart- 
ment of Energy operated for DOE by the University of Notre Dame. 
The majority of the programs within the Laboratory are supported by 
the Office of Basic Energy Sciences of DOE and, unless otherwise 
noted in the following, support can be attributed to the Office of Ba- 
sic Energy Sciences. Certain additional programs, so indicated, are 
supported by the Office of Standard Reference Data of the National 
Bureau of Standards. Research programs are briefly described. 


29046 (DOE/ER/03106-T5) Radiation chemistry of hydrocar- 
bon and alkyl halide systems: Final report, August 1, 
1984—August 31, 1988 and summary report, 1963-1988. Hanra- 
han, RJ. Florida Univ., Gainesville, FL (USA). Dept. of Chemistry. 
1988. 34p. Sponsored by DOE Energy Research. DOE Contract 
AS05-76ER03106. Order Number DE89011828/JAW. Available from 
NTIS, PC A03/MF AO1 - OST!; GPO Dep. 

This is a final report for the US Department of Energy contract 
DE-AS05-76ER03106, modification 19, originally covering the period 
December 1, 1984—November 30, 1987, but subsequently extended 
through August 31, 1988. Since the previous formal report in July 
1984, some seven papers have been published, fourteen papers 
presented at scientific meeting and one Ph.D. degree award. As of 
this writing, preparation and revision of manuscripts describing sev- 
eral other researches is still in progress. It is expected that these 
papers will continue to appear over the next two or three years. The 
work of the laboratory has involved the study of pure chemical 
systems and binary mixtures of simple compounds such as hydro- 
carbons and alkyl halides, in both the gas and liquid phase. These 
compounds were selected because they show an interesting variety 
of behavior under ionizing radiation, but are sufficiently simple to al- 
low detailed investigation of reaction pathways. Although the 
research has been aimed primarily at achieving a fundamental un- 
derstanding of radiation effects, the choice of systems has also 
been motivated by practical considerations. 87 refs., 1 tab. 


29047 (SKB-TR-88-22) Radiolysis of ground water: influ- 
ence of carbonate and chloride on the hydrogen peroxide 
production. Eriksen, T.E.; Ndalamba, P.; Christensen, H.; Bjerg- 
bakke, E. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Dec 1988. 50p. Order Number 
DE89613206/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Small volumes of aqueous solutions have been subjected to 
a-fadiation from a Am-241 source. The irradiated solution was sep- 
arated from the bulk solution by a glass filter serving as a diffusion 
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barrier. The H2O2 concentration in the bulk solution was monitored 
by a chemiluminescence technique and the overall production of ox- 
idizing species (H2O2/Oz) in irradiated ground water was studied by 
measuring the Fe*t-consumption in ground water initially containing 
2 x 10-®© mol x dm-? Fe?+. HO» yields calculated using the com- 
puter program CHEMSIMUL are in fair agreement with experimental 
yields for ‘pure’ water (pH 8) and aqueous methanol solutions (pH 
5). Experimentally G(H2O2) = 1.06 + 0.1 was obtained in ‘pure’ wa- 
ter. In solutions containing 2 x 10-° mol x dm-* HCO3~ and in 
ground water G(H2O2) decreased to 0.69 + 0.03. A corresponding 
decrease in G(H2O2) was not found in the calculations. The agree- 
ment between measured and calculated Fe®* consumption is fair 
when slow oxidative reactions in the bulk solutions are taken into 
account. (authors). 


29048 Sources of excited cyclohexane in the radiolysis of 
cyclohexane. Sauer, M.C. Jr. (Argonne National Lab., IL (USA)); 
Johah, C.D.; Le Motais, B.C.; Chernovitz, A.C. Journal of Physical 
Chemistry (USA), 92(14): 4099-4103 (14 Jul 1988). 

Streak camera measurements of the relative yield of the excited 
state of cyclohexane (CH*) as a function of electron scavenger con- 
centration (perfluoro-n-hexane, CO2, and N2O) strongly indicate that 
less than 10% of the CH” is formed by direct excitation. The effects 
of the scavenging of geminate electrons on the yield of CH", in 
terms of the formulation fs = (a[S])"/(1 + (a[S])"), where fs is the 
fraction of geminate electrons scavenged, [S] is the scavenger 
concentration, and a and n are constants (parameters), can be de- 
scribed as follows: for perfluoro-n-hexane, n = 1 and a = 35 M~"'; 
for COz, n = 0.6 and a = 50 M~—'; for N20, n = 0.6 and a = 40 
M-—". The effects of static quenching of CH* by the electron scav- 
enger are taken into account in the analysis and are estimated from 
the values measured for the quenching rate constants. They obtain 
quenching rate constants, corrected for the effects of time- 
dependent rates, 2.4 x 10'° M-' s—' for N90 and CO, (420% 
estimated uncertainty) and 0.71 x 10'° M-' s—' for perfluoro-n- 
hexane (+15% estimated uncertainty). 


29049 Geminate ion recombination in anisotropic media. Ef- 
fects of initial distribution and external field. Pimblott, S.M. 
(Radiation Laboratory and the Department of Chemistry, University 
of Notre Dame, Indiana 46556); Mozumder, A.; Green, N.J.B. Jour- 
nal of Chemical Physics (USA), 90(11): 6595-6602 (1 Jun 1989). 

Recently we presented [Chem. Phys. Lett. 142, 385 (1987)] a 
method for calculating the diffusion-controlled geminate escape 
probability of an ion pair in an anisotropic medium. The escape 
probability depends on both the length and the direction of the initial 
interion vector, and is reducible to a function of two dimensionless 
variables describing the overall anisotropy of the medium. In this 
paper the treatment is extended to include an initial distribution of 
interion distances and an external field. Inclusion of a field in- 
creases the number of independently variable parameters to five: 
two to describe the anisotropy of the medium and three to describe 
the intensity and direction of the applied field. It is shown that the 
effects of including anisotropy are not negligible for the typical case 
of anthracene and that the slope-to-intercept ratio of the field- 
dependent escape probability for a spherically averaged distribution 
depends on the direction of the applied field. 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 28158, 28974, 29800 


29050 Radioiodinated maleimides and use as agents for ra- 
diolabeling antibodies. Srivastava, P.C. To Dept. of Energy. USA 
Patent 7-177,219. 4 Apr 1988. 8p. Sponsored by DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE89011799/JAW. Available from NTIS, PC A02/MF AO1 - OSTI; 
GPO Dep. 

A radiopharmaceutical for antibody labeling comprising an 
iodopheny! maleimide that attaches thiol sites of proteins thereby 
maintaining bioreactivity largely located at the nitrogen sites. 


29051 Uranium(VI)-oxo-alkoxide cluster synthesis via ligand 
redistribution. Burns, C.J. (Los Alamos National Lab., NM (USA)); 
Sattelberger, A.P. Inorganic Chemistry (USA), 27(21): 3692-3693 
(19 Oct 1988). DOE Contract W-7405-ENG-36. 


The preparation of uranium(!V)-oxo-alkoxide cluster compounds 
by the reaction of anhydrous urany! halides (UO2X2) with alkali- 
metal alkoxides in an aprotic solvent is reported. The results of the 
'H NMR and single-crystal x-ray crystallographic studies are re- 
ported. The solid-state structure of the compounds was determined 
to consist of trimeric units in which a central UO2(O-t-Bu)2 unit is 
symmetrically ligated by two UO 2(O-t-Bu)2 units. The central 
uranium atom lies on a crystallographic center of symmetry. 24 ref- 
erences, 1 figure. 


29052 Uranium alkoxide chemistry. 1. Synthesis and the 
novel dimeric structure of the first homoleptic uraniumi(Ill) ary- 
loxide complex. Van Der Sluys, W.G. (Los Alamos National Lab., 
NM (USA)); Burns, C.J.; Huffman, J.C.; Sattelberger, A.P. Journal 
of the American Chemical Society (USA), 110(17): 5924-5925 (17 
Aug 1988). 

The synthesis of homolytic uranium (Ill) alkoxide complexes was 
undertaken because it was felt that these complexes would be valu- 
able starting materials for further investigations of nonaqueous 
uranium(Ill) chemistry and for uranium alkoxide cluster syntheses 
via compropoetionation reactions with higher oxidation state ura- 
nium alkoxides and oxo-alkoxides. The successful synthesis of two 
uranium(lll) aryloxide complexes are described herein. Both com- 
pounds were found to be ether- and hydrocarbon-soluble and very 
air-sensitive. The results of the 'H NMR spectra of the complexes 
are reported. 17 references, 2 figures. 


29053 Natural chelating agents for radionuclide decorpora- 
tion. Premuzic, E.T. To Dept. of Energy, Washington, DC. USA 
Patent 4,780,238. 25 Oct 1988. Filed date 11 Jun 1985. CO9K 
3/00;G21F 9/04. vp. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

This invention relates to the preparation of new, naturally pro- 
duced chelating agents as well as to the method and resulting 
chelates of desorbing cultures in a bioavailable form involving 
Pseudomonas species or other microorganisms. A preferred mi- 
croorganism is Pseudomonas aeruginosa which forms multiple 
chelates with thorium in the range of molecular weight 100-1 ,000 
and also form chelates with uranium of molecular weight in the area 
of 100-1,000 and 1,000-2,000. 


4008 Combustion, Pyrolysis, and High-temperature 
Chemistry 


Refer also to citation(s) 27908, 28258, 29022, 29139, 29621, 
29890, 30108 


29054 (NUREG/CR-5275) FLAME facility: The effect of ob- 
stacles and transverse venting on flame acceleration and 
transition on detonation for hydrogen-air mixtures at large 
scale. Sherman, M.P.; Tieszen, S.R.; Benedick, W.B. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of Systems 
Research; Sandia National Labs., Albuquerque, NM (USA). Apr 
1989. 150p. DOE Contract AC04-76DP00789. (SAND—85-1264). 
Available from NTIS, PC AO8/MF A01 - GPO - OSTI. 

This report describes research on flame acceleration and 
deflagration-to-detonation transition (DDT) for hydrogen-air mixtures 
carried out in the FLAME facility, and describes its relevance to nu- 
clear reactor safety. Flame acceleration and DDT can generate high 
peak pressures that may cause failure of containment. FLAME is a 
large rectangular channel 30.5 m long, 2.44 m high, and 1.83 m 
wide. It is closed on the ignition end and open on the far end. The 
three test variables were hydrogen mole fraction (12-30%), degree 
of transverse venting (by moving steel top plates—0%, 13%, and 
50%), and the absence or presence of certain obstacles in the 
channel (zero or 33% blockage ratio). The most important variable 
was the hydrogen mole fraction. The presence of the obstacles 
tested greatly increased the flame speeds, overpressures, and ten- 
dency for DDT compared to similar tests without obstacles. Different 
obstacle configurations could have greater or lesser effects on 
flame acceleration and DDT. Large degrees of transverse venting 
reduced the flame speeds, overpressures, and possibility of DDT. 
For small degrees of transverse venting (13% top venting), the 
flame speeds and overpressures were higher than for no transverse 
venting with reactive mixtures (>18% Ha), but they were lower with 
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leaner mixtures. The effect of the turbulence generated by the flow 
out the vents on increasing flame speed can be larger than the ef- 
fect of venting gas out of the channel and hence reducing the 
overpressure. With no obstacles and 50% top venting, the flame 
speeds and overpressures were low, and there was no DDT. For all 
other cases, DDT was observed above some threshold hydrogen 
concentration. DDT was obtained at 15% H» with obstacles and no 
transverse venting. 67 refs., 62 figs. 


29055 Study of the recombination reaction CH3+CH3—CoHg. 
Wagner, A.F. (Argonne National Lab., Argonne, IL (US)); Wardlaw, 
D.M. pp. 147-152 of Combustion fundamentals and applications. 
Combustion Institute, Pittsburgh, PA (1987). (CONF-870541—: Com- 
bustion fundamentals and applications: spring technical meeting of 
the Central States Section of the Combustion Institute, Argonne, IL, 
US, May 11, 1987). 

A microcanonical variational RRKM rate constant calculation, 
based on the flexible transition state theory and an adjustable em- 
pirical potential energy surface, is compared to measurements of 
the methyl radical self-recombination rate constant in Ar buffer gas. 
The calculations contain two adjustable parameters: a potential pa- 
rameter a which influences the tightness of the transition state and 
<AE> tot, the total average energy change in metastable C2H¢ per 
collision with the buffer gas. When the parameters are optimized, 
the resulting calculated rate constants have a 10.7% rms error with 
the measurements in Ar buffer gas. The rate calculations have been 
extended to 2000K and then fit over the full temperature and pres- 
sure range to a relatively simple functional form suitable for 
modeling studies. 


29056 Study of the recombination reaction CH3 + CHz — 
CoHg. Slagle, |.R. (Illinois Institute of Technology, Chicago, IL (US)); 
Sarzynski, D.; Gutman, D. pp. 141-146 of Combustion fundamentals 
and applications. Combustion Institute, Pittsburgh, PA (1987). 
(CONF-870541-: Combustion fundamentals and applications: 
spring technical meeting of the Central States Section of the Com- 
bustion Institute, Argonne, IL, US, May 11, 1987). 

The recombination of methyl radicals has been studied as a func- 
tion of temperature and pressure in the falloff region to gain new 
knowledge of the role of energy transfer in the kinetics of this im- 
portant elementary reaction. Methyl radicals were generated by the 
193 nm photolysis of acetone in a tubular reactor coupled to a pho- 
toionization mass spectromenter. Rate constants for the CH3 + CH3 
+ (M) —. CoHe + (M) reaction were obtained from recorded CH3 
decay profiles and measurements of initial CH3 concentrations. Re- 
combination rate constants were determined at six temperatures 
between 296 and 906 K and at gas densities in the range 1-30x10'® 
molecule cm~%. The buffer gas was argon. The results of this study 
are compared with those of others obtained at higher densities. 


29057 Kinetics of the reaction between methyl radicals and 
oxygen atoms between 294 and 900 K. Slagle, I.R. (Illinois Inst. 
of Technology, Chicago, IL (US)); Sarzynski, D.; Gutman, D. pp. 
135-140 of Combustion fundamentals and applications. Combustion 
Institute, Pittsburgh, PA (1987). (CONF-870541-: Combustion fun- 
damentals and applications: spring technical meeting of the Central 
States Section of the Combustion Institute, Argonne, IL, US, May 
11, 1987). 

The kinetics of the reaction of methyl radicals with oxygen atoms 
has been investigated in a heatable tubular reactor coupled to a 
photoionization mass spectrometer. The reactants (CH; and O(°P)) 
were generated homogeneously in the reactor by the simultaneous 
in situ photolysis of acetone and SOz. Initial conditions were always 
chosen to yield [O/[CH3], > 20. The decay of CH3 was monitored 
as a function of [O] to yield rate constants for the reaction O + CH3 
— H2CO + H at five temperatures between 294 and 900 K. The rate 
constant was found to be independent of temperature with the value 
1.4(+0.3)x10—1° cm? molecule—'s—', and also independent of den- 
sity in the range used in this study, 3-24x10'® molecule cm—*. The 
mechanism was verified by direct observations of H2CO production. 
The new experimental method, which can be used to investigate 
many reactions of oxygen atoms with free radicals, is discussed. 


29058 incineration of liquid hazardous wastes. Sorbo, N.W. 
(Sandia National Labs., Livermore, CA (US)); Steeper, R.R.; Chang, 
D.P.Y.; Law, C.K. pp. 221-226 of Combustion fundamentals and 


applications. Combustion Institute, Pittsburgh, PA (1987). (CONF- 
870541-—: Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
Institute, Argonne, IL, US, May 11, 1987). 

Implementation of federal regulations controlling the treatment 
and disposal of hazardous wastes has stimulated interest in haz- 
ardous waste incineration. Many hazardous wastes are organic 
containing liquids and are candidates for incineration in spray-fired 
combustors. Proper design of incinerators to handle these materials 
depends on understanding vaporization and combustion of both 
sprays and droplets, and on determining the extent of conversion of 
the hazardous components, potential production of toxic intermedi- 
ates, and possible flame-out failure modes. Two factors can inhibit 
robust burning in the combustion of hazardous wastes and thus are 
the focus of fundamental research: halogenation and low heat of 
combustion. In the present study the authors have experimentally 
quantified the vaporization and combustion rates of droplets of pure 
chlorinated hydrocarbons and their mixtures with n-alkanes. Several 
insights into the combustion of hazardous wastes were gained. In 
the following sections the authors present the experimental method- 
ology, results and discussions, and practical implications. 


29058 Detailed nonpremixed flamelet modeling. Kelly, J. (Al- 
tex Technologies Corp., Los Gatos, CA (US)); Namazian, M.; 
Schefer, R.W. pp. 420-425 of Combustion fundamentals and 
applications. Combustion Institute, Pittsburgh, PA (1987). (CONF- 
870541—: Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
Institute, Argonne, IL, US, May 11, 1987). 

A flamelet model has been developed that treats the details of 
molecular mixing, combustion and NO pollutant formation chemistry 
in the vicinity of fuel/air interfaces within large-scale turbulent flow 
structures. The model utilizes a coordinate system fixed to the inter- 
face and, through a 122 reaction step chemical kinetic mechanism, 
determines the variation of species and temperature normal to the 
interface. The effect of turbulence on flamelet characteristics is de- 
termined by a scalar dissipation parameter. Transport to and from 
the interface is enhanced by increases in scalar dissipation. For 
large values of scalar dissipation, flamelet peak temperature and 
NO pollutant formation are reduced and fuel and air can coexist 
within the flame zone. For very large values, flamelet reactions can 
be extinguished. Dilution of the fuel and air by cold combustion 
products reduces the level of scalar dissipation needed to extin- 
guish the flamelets. Molecular radiation does not significantly 
influence flamelet characteristics. 


29060 Stefan flow effects in boundary layer diffusion during 
carbon particle combustion. Essenhigh, R.H. (Ohio State Univ., 
Columbus, OH (US)). pp. 508-515 of Combustion fundamentals and 
applications. Combustion Institute, Pittsburgh, PA (1987). (CONF- 
870541—: Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
Institute, Argonne, IL, US, May 11, 1987). 

The simultaneous solution of the four, one-dimensional diffusion 
equations, for O2, Nz, COz and CO, given in this paper, controlling 
oxygen delivery to a carbon surface, has allowed a direct, indepen- 
dent determination of the adsorption and desorption kinetics of the 
carbor/oxygen reaction. Solution of the diffusion equations first was 
necessary to permit sufficiently accurate calculation of the oxygen 
concentration at the carbon surface as a pre-requisite to the deter- 
mination of the carbon reaction kinetics. A key factor in the solution 
was the determination of the Stefan flow effects. The data used to 
test both the accuracy of the diffusion equations solutions, and to 
test the adsorption/desorption kinetics, are those obtained previ- 
ously in cup experiments. Carbon samples at the bottom of a cup 
heid in a furnace were continuously weighted to obtain combustion 
rates (found to be linear with time). The experiments were repeated 
at 18 difference temperatures, and at several different cup depths or 
diffusion film thicknesses at each temperature, yielding a total of 
nearly 100 rate measurements. 


29061 Chaotic oscillations of cool flames. Wang, X.J. (Faculte 
des Sciences, Univ. Libre de Bruxelles, Campus Plaine, Bruxelles 
(BE)). Combustion and Flame (USA), 75(1): 107-109 (Jan 1989). 





ERA Vol. 14, No. 14 191 





40 CHEMISTRY 
4008 Combustion, Pyrolysis, and High-temperature Chemistry 





The purpose of the present communication is to suggest, on the 
basis of a thermokinetic model of the gas-phase combustien of hy- 
drocarbons, that in a spatially homogenous system a cool flame can 
oscillate chaotically. It is well known that hydrocarbon oxidation can 
display periodic oscillation in the regime of cool flames. This can be 
studied conveniently in a continuous-flow stirred tank reactor 
(CSTR). In such an open system, hot ignition, whenever it occurs, 
also repeats itself periodically. In addition, there exists another, 
more complicated type of pericdic oscillation in which the ignition 
peaks are interspersed with the cool flame peaks. The discovery of 
this mixed-mode oscillation, is of significance because it provides a 
clear indication that the low-temperature mechanism of coo! flames 
and the high-temperature mechanism of hot ignition are dynamically 
related. This connection should explain the known two-stage feature 
of spontaneous ignition. 


29062 Reaction of methane with molecular oxygen: A semi- 
quantitative estimate of the activation energy. Hamilton, T.P. 
(Center for Computational Quantum Chemistry, School of Chemical 
Sciences, University of Georgia, Athens, Georgia 30602); Schaefer 
H.F. Ill. Journal of Chemical Physics (USA), 90(11): 6391-6394 (1 
Jun 1989). 

The geometry and vibrational frequencies at the transition state 
fer the abstraction of hydrogen atom from CH, by O2 have been 
determined by ab initio quantum mechanical techniques. Configura- 
tion interaction including all single and double excitations (a total of 
164 377 configurations in C; symmetry) was used in conjunction 
with a double zeta plus polarization basis set. The molecular struc- 
tures and vibrational frequencies for the reactants and products are 
also given so that reaction rate constants may be obtained for the 
forward and reverse reactions. The ab initio activation energy 
agrees quite well with previous rough estimates based on kinetic 
modeling and by analogy with related reactions. 
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29063 (AD-A-203699/4/XAB) Feasibility study of high- 
temperature-superconductor opening switches. Final report, 15 
March-30 September 1988. Fernandez, M.; Tzeng, Y.T. Auburn 
Univ., AL (USA). Dept. of Electrical Engineering. Dec 1988. 21p. 
Available from NTIS, PC AO3/MF A01. 

Raw materials and equipment were obtained and new high- 
temperature superconductors (HTSC’S) were fabricated. YBCO 
material showed promising response to a 1T electromagnetic field. 
Three methods of quenching superconductivity examined. Four- 
point measurement technique used. HTSC samples were long bars 
of bulk material with silver contacts, YBaSaCaO material has 200 
times higher normal state resistivity than YBCO, but low current 
density. Pulsed current quenching experiment caused sample to 
quench immediately, but took several MSEC to recover. Magnet 
pulse circuit and microwave experiments set up. Magnetic quench- 
ing approach provides a fast operation of the switch but requires 
circuits for generating fast magnetic pulses. Microwave quenching 
was mainly a thermal process and thus was slow. 


29064 (CEA-CONF-9651) Overview ofd  experiment- 
calculation interpretations made in France on fuel spent 
shipping cask. Nimal, J.C.; Diop, C.M.; Dupont, C.; Lejeune, E.; 
Blum, P.; Morin, P.; Cagnon, R. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes Mecaniques 
et Thermiques. 1988. 6p. (CONF-880906-: 7. international confer- 
ence on radiation shielding, Bournemouth, GB, September 12, 
1988). Order Number DE89763999/JAW. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 


The purpose of this paper is to compare measurements with cal- 
culation of gamma-ray and neutron dose rates around a shipping 
cask loaded with 12 spent fuel elements. The benchmark provides 
means to verify gamma and neutron sources calculation and their 
transport calculation in shipping cask configurations. The compar- 
isons between measurements and calculations show - a very good 
agreement in gamma-ray case except near the fuel element top - a 
good agreement for neutron dose rates when iron cross section 
processing is fine. 


29065 (CONF-860905—Vol.2, pp. 1462-1476) Underwater dis- 
mantling. Guittet, J.; Fraize, G.; Clement, G. American Nuclear 
Society (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From International meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC A99/MF A01. 

The CEA-UDIN Department in charge of decommissioning nu- 
clear facilities tested underwater various mechanical cutting tools 
with a MA23M manipulator to know their operating main features. 
Underwater thermal cutting processes were also checked to know 
the process limits. It appeared that remote cutting underwater of 
steel plates with a plasma torch was just within the ability of 
MS23M, due to the difficulty of keeping constant the gap between 
torch nozzle and the surface to be cut, without any special device. 
The Advanced Robotic Department of the CEA (UGRA), in order to 
extend the skill and ability of the MA23M, whose limits and pertor- 
mances are well known designed a new generation of: servo 
manipulators RD500, and sensors and computer adapted to remcte 
handling, thus carrying out a real computer assistance. 


29066 (CONF-860905-Vol.2, pp. 1477-1494) Re-useable 
modular containment system for use in the decommissioning 
of plutonium active plant. Sanders, M.J. American Nuclear Soci- 
ety (USA). Fuel Cycle and Waste Management Div.; American 
Nuclear Society (USA). Niagara-Finger Lakes Section. Jul 1987. 
From international meeting on low, intermediate and high level 
waste management - decontamination and decommissioning; 
Niagara Falls, NY, US; September 14, 1986. In Spectrum ’86: Pro- 
ceedings: Volume 2. Order Number DE88015082/JAW. Available 
from NTIS, PC AQ99/MF A01. 

Operations are described in which three glove boxes contami- 
nated with a totai of 20 g of plutonium, were size reduced inside the 
Winfrith Modular Containment System (MCS), a portable demount- 
able pressurized suit area which has its own HEPA Filtered Extract 
System and Shower entry tunnel. Contamination of the internal sur- 
face is prevented by the use of strippable coating. The testing of a 
new design of drum bagging system which results in good waste 
packing fraction is described and data is given on surface contami- 
nation levels, airborne contamination levels and radiation dose 
uptake. Details of waste arising, man hours expended and testing of 
hand tools including a pneumatic hand saw and hydraulic cutter are 
also given. 


29067 (CONF-860905-Vol.2, pp. 1651-1657) Radiation shield- 
ing analysis at WVNS. O-Ahoofe, K.A. (West Valley Nuclear 
Services Co., NY (USA)); Harward, D.J. American Nuclear Society 
(USA). Fuel Cycle and Waste Management Div.; American Nuclear 
Society (USA). Niagara-Finger Lakes Section. Jul 1987. From Inter- 
national meeting on low, intermediate and high level waste 
management - decontamination and decommissioning; Niagara 
Falls, NY, US; September 14, 1986. In Spectrum ’86: Proceedings: 
Volume 2. Order Number DE88015082/JAW. Available from NTIS, 
PC A99/MF A01. 

An effective program of Nuclear Waste Management should meet 
regulatory requirements in order to provide adequate radiation pro- 
tection for the radiation workers and the general public, with the 
underlying principles of ALARA providing the cost-benefit basis and 
the degree of program effectiveness. An important element of the 
radiation protection program is radiation shielding design and analy- 
sis. Some of the methods used at WVDP for the required radiation 
shielding design and analysis are presented. Some results of the 
validation of the methodologies (computer programs) used at 
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WVNS are presented showing the level of predictability and com- 
parison between the radiation exposure prediction between some 
well known industry standard computer codes available at WVNS 
are presented. 


29068 (EUR-11715) Community’s research and develop- 
ment programme on decommissioning of nuclear installations. 
Third annual progress report 1987. Commission of the European 
Communities, Luxembourg (Luxembourg). 1988. 311p. Available 
from NTIS (US Sales Only), PC A14/MF A01. 

This is the third annual progress report of the European Commu- 
nity's programme (1984-88) of research on the decommissioning of 
nuclear installations. It shows the status of the programme on 31 
December 1987. The third progress report describes the objectives, 
scope and work programme of the 69 research contracts con- 
cluded, as well as the progress of work achieved and the results 
obtained in 1987. 


29069 (LBL-—26444) Squid concepts and systems. Clarke, J. 
Lawrence Berkeley Lab., CA (USA). Nov 1988. 62p. Sponsored by 
DOE Energy Research. DOE Contract AC03-76SFO06098. (CONF- 
880612-1: NATO Advisory Study institute on superconducting 
electronics, Il Ciocco, IT, 26 Jun - 8 jul 1988). Order Number 
DE89010384/JAW. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

In Section |, | try to give an overview of the current state of the 
SQUID art. | cannot hope to describe ail of the SQUIDs that have 
been made or, even less, all of the applications in which they have 
been successfully used. | began, in Sec. |i, with a brief review of 
the resistively-shunted Josephson junction, with particular emphasis 
on the effects of noise. Section ill contains a description of the de 
SQUID: how these devices are made and operated, and the limita- 
tions imposed by noise. Section IV contains a similar description of 
the properties of rf SQUIDs, but because there has been little de- 
velopment of these devices in the 1980's, | shail keep this section 
relatively brief. In Sec. V, | described a selection of instruments 
based on SQUIDs and mention some of their applications. Section 
VI contains a discussion of the impact of high temperature super- 
conducting on SQUIDs, and of future prospects in this area, while 
Sec. Vil contains a few concluding remarks. 96 refs., 29 figs. 


29070 Self-adjustable supplemental support system for a 
cylindrical container in a housing. Blaushild, R.M. To Dept. of 
Energy. USA Patent 7-010,505. 30 Jan 1987. 18p. Sponsored by 
DOE Nuclear Energy. DOE Contract AC12-76SN00052. Order 
Number DE89011798/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI!; GPO Dep. 

A self-adjustable supplementary support system for a cylindrical 
container coaxially disposed in a cylindrical housing by upper 
flanged supports has a plurality of outwardly extending bracket units 
on the external surface of the container which coact with inwardly 
extending resiliently outwardly extending bracket units on the inner 
wail of the cylindrical housing. The bracket units have flanges which 
form a concave surface that seats on support bars, attached by 
links to torsion bars that are secured to ring segments annularly 
spaced about the inner wall of the cylindrical housing and the 
bracket units and support bars coact with each other to radially po- 
sition and support the container in the housing during movement of 
the two components from a vertical to a horizontal position, and 
during transportation of the same. 14 figs. 


29071 Electrical contact tool set station. Byers, M.E. To Dept. 
of Energy. USA Patent Application 7-158,484. 22 Feb 1988. 15p. 
DOE Contract W-7405-ENG-36. Order Number DE89010807/JAW. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

An apparatus is provided for the precise setting to zero of electri- 
cally conductive cutting tools used in the machining of work pieces. 
An electrically conductive cylindrical pin, tapered at one end to a 
small flat, rests in a vee-shaped channel in a base so that its longi- 
tudinal axis is parallel to the longitudinal axis of the machine's 
spindle. Electronic apparatus is connected between the cylindrical 
pin and the electrically conductive cutting tool to produce a de- 
tectable signal when contact between tool and pin is made. The 
axes of the machine are set to zero by contact between the cutting 
tool and the sides, end or top of the cylindrical pin. Upon contact, an 
electrical circuit is completed, and the detectable signal is produced. 


The tool can then be set to zero for that axis. Should the tool con- 
tact the cylindrical pin with too much force, the cylindrical pin would 
be harmlessly dislodged from the vee-shaped channel, preventing 
damage either to the cutting tool or the cylindrical pin. 5 figs. 


29072 Superlattice strain gage. Noel, B.W.; Smith, D.L.; Sinha, 
D.N. To Dept. of Energy. USA Patent 7-212,854. 28 Jun 1988. 24p. 
Sponsored by DOE Defense Programs. DOE Contract W-7405- 
ENG-36. Order Number DE89011805/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

A strain gage comprising a strained-layer superlattice crystal ex- 
hibiting piezoelectric properties is described. A substrate upon 
which such a strained-layer superlattice crystal has been deposited 
is attached to an element to be monitored for strain. A light source 
is focused on the superlattice crystal and the light refiected from, 
passed through, or emitted from the crystal is gathered and com- 
pared with previously obtained optical property data to determine 
the strain in the element. 8 figs. 


29073 (PB—89-154223/XAB) Report concerning triais of 
electromagnetic pulses on a citel circuit-protection device. 
Giverd, D. Etablissement Technique Central de l’Armement, Vert-le- 
Petit (France). Service Etudes de Materiels et Vulnerabilite IEM. 4 
Nov 1987. 65p. (in French). (ETCA-88-R-014). Available from 
NTIS, PC EEO4/MF E04. 

This report describes experiments carried out on two samples of 
circuit-protection devices (developed by the CITEL company) when 
they are subjected to rapidly rising electromagnetic pulses. Obser- 
vation showed that the residual voltage level appearing at the 
protected outiet conformed perfectiy to the requirements for electro- 
magnetic protection of cable links. 


29074 (SAND-87-2132) User’s guide for Sandia’s DRAM 
[Dynamic Response of Articulated Machinery] user-written sub- 
routines. Harris, R.N. Sandia Nationa! Labs., Albuquerque, NM 
(USA). May 1989. 84p. DOE Contract AC04-76DP00789. Order 
Number DE89011308/JAW. Availabie from NTIS, PC AOS/MF A01 - 
OSTI; GPO Dep. 

Computer-aided, two-dimensional dynamic analysis of mecha- 
nisms is performed in Electromechanical Subsystems Department 
2540 using the DRAM (Dynamic Response of Articulated Machin- 
ery) program. Many of these mechanisms contain parts such as 
ratchet-type mechanisms that impact each cther. DRAM allows for 
the modeling of simple impacts, but for multibody systems experi- 
encing simultaneous impacts this model is inadequate. To facilitate 
these systems, a generalized impact model has been developed 
that interfaces with DRAM. This report defines the functionality of 
this impact model as well as motion-generating and specialized out- 
put user-written DRAM subroutines. 4 refs., 10 figs. 


29075 (SAND-88-2693) Cavity dimensions for high velocity 
penetration events: A comparison cf calculational results with 
data. Kmetyk, L.N.; Yarrington, P. Sandia National Labs., 
Albuquerque, NM (USA). May 1989. 43p. DOE Contract AC04- 
76DP00789. Order Number DE89011351/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Calculations were performed with the CTH and HULL finite 
difference wavecodes to evaluate computational capabilities for pre- 
dicting depth and diameter of target cavities produced in high 
velocity penetration events. The calculations simulated selected 
tests in a set of armor penetration experiments conducted by the 
US Army Ballistic Research Laboratory and reported earlier in the 
literature. The tests and simulations involved penetration of semi- 
infinite targets by long rod projectiles over a range of impact 
velocities from 1.3 to 4.5 km/sec. Comparisons are made between 
the calculated and measured dimensions of the target cavities, and 
the sensitivity of the predicted results to target property variations is 
investigated. 9 refs., 18 figs., 3 tabs. 


29076 (SAND-88-2771C) A damping treatment for resonant 
test fixtures. Cericola, F.; Rogers, J.D.; Segalman, D.J. Sandia Na- 
tional Labs., Albuquerque, NM (USA). 1989. 16p. DOE Contract 
AC04-76DP00789. (CONF-890277-2: Damping '89, Palm Beach, 
FL, US, February 8, 1989). Order Number DE89011541/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 





ERA Vol. 14, No. 14 193 








42 ENGINEERING 
4202 Facilities and Equipment 





The application of a synthetic putty as a vibration damping 
treatment has been investigated. The putty was applied to rod spec- 
imens of several lengths to obtain frequency characteristics of the 
treatment. Test results were compared with analyses for the various 
rod lengths and putty shapes. Up to 1% damping was achieved with 
various combinations of viscoelastic plug and elastic rod. The ana- 
lytic method, though simplistic, did provide guidance to interpreting 
the results. The analytic method and the experiments, together, es- 
tablished the inertial nature of the dissipative mechanism. 6 refs., 
10 figs., 1 tab. 


29077 (SAND-89-8217) PASTA2D: Applications. Winters, 
W.S.; Mason, W.E. Sandia National Labs., Livermore, CA (USA). 
Apr 1989. 45p. DOE Contract AC04-76DR00789. Order Number 
DE89011498/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

PASTA (Program for Application to Stress and Thermal Analysis) 
is a new finite element computer code designed to model coupled 
thermal-mechanical behavior in deforming solids. PASTA was de- 
signed to solve large deformation elastic-plastic problems in which 
the time scales for heat conduction are similar to the time scales for 
deformation. Hence the code is well suited to solving a large class 
of metal forming problems. Since PASTA models coupled thermal- 
mechanical behavior resulting from highly localized heating of a 
material, it is also useful in modeling welding problems. In this doc- 
ument, PASTA’s application to these two distinct problems will be 
demonstrated. The first application involves the prediction of strain 
localizations in an aluminum tensile specimen. In the second appli- 
cation PASTA is used to calculate residual strains set up by a 
traveling gas tungsten arc weld on a steel plate. Calculated results 
are compared to experimental temperature and strain data. 20 refs., 
20 figs. 


29078 (SP-RAPP-1987-41) Quality assurance of packaging 
used for the transport of radioactive material. Oeman, S. 
Statens Provningsanstalt, Boraas (Sweden). 1987. 271p. (in 
Swedish). Order Number DE89614241/JAW. Available from NTIS 
(US Sales Only), PC A12/MF A01 - OSTI; INIS. 

The project is divided into four parts. This document is the final 
report from part 2 and 3. The aim of the project is a document 
called ‘Proposal for quality assurance of packaging used for the 
transport of radioactive material’ which shall act as an example for 
how the quality assurance should be organized for different cate- 
gories of packagings. One or more specific packagings (‘type 
packagings’) in each class have been selected and studied in detail 
with consideration on the components which are important for the 
safety at transportation. Finally detailed control plans have been de- 
veloped with consideration to production quality control as well as to 
recurring inspection. Besides it has been investigated whether there 
are any control methods to carry out the necessary inspections ac- 
cording to the control plans and report where such methods have to 
be developed. 


29079 (SP-RAPP-1988-53) Quality assurance of packaging 
used for the transport of radioactive material. Oeman, S. 
Statens Provningsanstalt, Boraas (Sweden). 1988. 6ip. (in 
Swedish). Order Number DE89614242/JAW. Available from NTIS 
(US Sales Only), PC A04/MF A0O1 - OSTI; INIS. 

The present document is intended as an example how the quality 
assurance should be organized for different categories of packag- 
ings destined for radioactive materials. The start of this project 
comprised an inventory to find a representative selection of packag- 
ings used for the transport of different radioactive materials. Then, 
guidelines for the quality assurance were developed, including a 
classification of the packagings, a construction inspection and an 
experience feedback. During the construction inspection and the ex- 
perience feedback components and qualities, which are important 
for the safety in transport, are observed. In this respect an estimate 
of the probability for defects and the consequence of defects, re- 
garding to the tightness of the packaging, is made. The report also 
contains a description of what to consider, when control plans for a 
specific packaging are worked out. The total quality assurance 
scheme for the packagings consists of seven elements: supplier es- 
timation; construction inspection (for possible influence during the 


development phase); quality planning in cooperation with the sup- 
plier; type approval; production quality control; audits; and recurring 
inspection of individual packagings. 


29080 (SV-UL—1988-41) Cryogenic pipe freezing - A theoret- 
ical model. Tinoco, H. Swedish State Power Board, Aelvkarieby 
(Sweden). 20 Oct 1988. 30p. Order Number DE89614232/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A theoretical simplified model for cryogenic pipe freezing, which is 
based on a steady-state approximation, has been developed in this 
work. A comparison with experimental results shows a relatively 
good agreement with the heat flux data obtained from direct tem- 
perature measurements in the ice. Direct measurements of the heat 
flux show, on the contrary, a very large deviation from theory. Sev- 
eral indications place the origin of this disagreement in the heat flux 
sensors themselves since, among other things, their data are not 
able to give the correct amount of energy to satisfy the energy 
budget of the system. The conclusion of this study is that this theo- 
retical model may be used, together with the heat flux sensors, to 
develop a method for plug detection, provided that some suggested 
improvements are included in the model, and that the behaviour of 
the heat flux sensors is well investigated and understood. 


29081 (UCID-21645) Generating meshes for finite differ- 
ence analysis using MGED solid models. Laguna, G. Lawrence 
Livermore National Lab., CA (USA). 6 Apr 1989. 7p. DOE Contract 
W-7405-ENG-48. Order Number DE89012894/JAW. Available from 
NTIS, PC AO2/MF AO1 - OSTI; GPO Dep. 

Finite difference time-domain (FDTD) analysis is a tool of increas- 
ing importance for estimating the susceptibility of electronic systems 
to electromagnetic attack. However, the effectiveness of FDTD anal- 
ysis has been severely limited by the absence of automated tools 
for generating large meshes of systems. In this paper, a method for 
generating these types of meshes is presented. 8 refs., 1 fig. 


29082 (UCRL-21202) [Diffraction gratings used in x-ray 
spectroscopy]: Final report. Smith, H.l. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Dept. of Electrical Engineering and 
Computer Science. 1 Nov 1988. 33p. Sponsored by DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE89012327/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This subcontract was initiated in order to facilitate the develop- 
ment at MIT of technologies for fabricating the very fine diffraction 
grating required in x-ray spectroscopy at Lawrence Livermore Labo- 
ratory (LLL). These gratings are generally gold transmission 
gratings with spatial periods of 200 nm or less. The major focus of 
our efforts was to develop a means of fabricating gratings of 100 
nm period. We explored two approaches: e-beam fabrication of x- 
ray lithography masks, and achromatic holographic lithography. This 
work was pursued by Erik Anderson as a major component of his 
Ph.D. thesis. Erik was successful in both the e-beam and holo- 
graphic approaches. However, the e-beam method proved to be 
highly impractical: exposure times of about 115 days would be re- 
quired to cover an area of 1 cm*. The achromatic holography, on 
the other hand, should be capable of exposing areas well in excess 
of 1 cm? in times under 1 hour. Moreover, 100 nm-period gratings 
produced by achromatic holography are coherent over their entire 
area whereas gratings produced by e-beam lithography are coher- 
ent only over areas ~100 um. The remainder of this report consists 
of portions excerpted from Erik Anderson’s thesis. These contain all 
the details of our work on 100 nm period gratings. 26 refs., 17 figs. 


29083 The relation of YBajCu,07_, properties to densifica- 
tion technique. Moore, R.H. (Sandia National Lab., Albuquerque, 
NM (US)); Eatough, M.O.; Gardner, T.J.; Hammetter, W.F.; Lock- 
wood, S.J.; Loehman, R.E.; Tissot, R.G.; Venturini, E.L. v.v of 
Ceramic superconductors Il. Yan, M.F. Society of Petroleum Engi- 
neers, Richardson, TX (1988). (CONF-8805123—-: ACS symposium 
on ceramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 
High bulk density samples of YBazCu307_, ceramic have been 
fabricated from mixed oxide powders by sintering, hot pressing, and 
sinter forging. Utilizing 1-2-3 powders (calcined mixtures of Y2Os3, 
Ba(NO3)2, and CuO), sample densities of 92-93% of theoretical for 
sintering and 96-97% for hot pressing and sinter forging have been 
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achieved. In all cases, oxygen annealing after densification was re- 
quired to obtain orthorhombic 1-2-3. Grain orientation factors (f), as 
determined by x-ray diffraction, show only slight orientation for sin- 
tered and hot pressed samples (f = 0.11 - 0.19). However, high 
density sinter forged samples showed significant orientation (f = 
0.54). Grain orientation was also reflected in the anisotropic mag- 
netic response to an applied field. For measurements taken with the 
field along the forgoing direction, expulsion (Meissner) values were 
2.5 X greater than those measured with the magnetic field perpen- 
dicular to the forging direction. Similar but smaller anisotropy was 
measured for the hot pressed samples. 


29084 Texturing of RBa2Cu30, superconductors. Goretta, 
K.C. (Argonne National Lab., Argonne, IL (US)); Schultz, A.J.; Bal- 
achandran, U.; Dusek, J.T.; Lanagan, M.T.; Poeppeil, R.B.; Singh, 
J.P.; Shi, D.; McDaniel, R.L.; Applegate, D.S. v.v of Ceramic super- 
conductors Il. Yan, M.F. Society of Petroleum Engineers, 
Richardson, TX (1988). (CONF-8805123-: ACS symposium on ce- 
ramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 
Ceramic superconductors have been textured mechanically in the 
green state during plastic extrusion and tape and slip casting. The 
resultant weak-to-moderate textures have been identified by x-ray 
and neutron diffraction as preferential alignment of c axes normal to 
the conductor surface. Texturing gave rise to significant increases in 
critica! current density (J), although low specimen densities or 
presence of second phases limited the improvements of Je. 


29085 Grain boundary segregation and critical current den- 
sity in YBa2Cu,07_, superconductors. Chiang, Y.M. (MIT, 
Cambridge, MA (US)); Ikeda, J.A.S.; Roshko, A. v.v of Ceramic su- 
perconductors Il. Yan, M.F. Society of Petroleum Engineers, 
Richardson, TX (1988). (CONF-8805123—: ACS symposium on ce- 
ramic superconductors, Cincinnati, OH, US, 1-5 May 1988). 

An Auger spectroscopy study of grain boundary segregation in 
YBa2Cu307_, of known carbon content and cation stoichiometry, 
annealed above and below the solidus temperatures of this system, 
has been conducted. Carbon grain boundary segregation is not ob- 
served despite a residual carbon concentration in these samples of 
—0.4 wt %. Many grain boundaries are found to be enriched in Cu 
and deficient in oxygen compared to the bulk, even when there has 
been no possibility of a Cu-rich liquid phase during sintering. At 
some boundaries, the Cu enrichment is high enough to suggest a 
near-boundary phase of stoichiometry YBagCu,Ox, as recently 
identified in other work. Transport critical current densities are lower 
for larger grain sized samples annealed at higher temperature; this 
is attributed to a combination of microcracking and grain boundary 
segregation effects. In all cases the J. values at low (<50 A/cm? at 
4.2 K in fields >1 Telsla) despite high sample densities, composi- 
tional homogeneity, and absence of impurity segregation to grain 
boundaries. 
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29086 (AD-A-203492/4/XAB) Microchannel heat _ sinks. 
Philips, R.J. Massachusetts Inst. of Tech., Lexington, MA (USA). 
Lincoin Lab. 1988. 18p. (JA-6118). Available from NTIS, PC 
A03/MF A01. 

Pub. in The Lincoln Lab. Jnl., Vol. 1, No. 1, 31-48(Spr 1988). 

Microchannel heat sinks can be used in a wide variety of applica- 
tions, including microelectronics, diode laser arrays, and 
high-energy-laser mirrors. Heat sinks that can be used to cool diode 
laser arrays were fabricated in indium phosphide (InP) with a ther- 
mal resistance as low as 0.072 C/(W/sq.cm), which allows these 
devices to dissipate loads in excess of 1,000 W/sq.cm. This thermal 
resistance is nearly two orders of magnitude lower than that 
achieved by the methods presently used in the microelectronics 
industry. A heat-sink thermal- and fluid-performance model is pre- 
sented; microchannel fabrication techniques are described for InP 
and aluminum. 


29087 (AD-A-203502/0/XAB) Coherent laser-beam addition: 
an application of binary-optics technology. Leger, J.R.; Holz, M.; 


Swanson, G.J.; Veldkamp, W.B. Massachusetts Inst. of Tech., Lex- 
ington, MA (USA). Lincoln Lab. 1988. 25p. (JA-6162). Available 
from NTIS, PC A03/MF A01. 

Pub. in The Lincoln Lab. Jnl., Vol. 1, No. 2, 225-246(1988). Orig- 
nal contains color plates: All DTIC and NTIS reproductions will be 
in black and white. 

Coherent laser-beam addition offers the potential for extremely 
bright optical sources by combining the power from many individual 
lasers. Binary-optical elements - surface - relief structures etched 
into optical substrates by integrated-circuit techniques - have been 
sucessfully employed in three optical beam addition systems. The 
techniques can produce diffraction-limited laser sources from large- 
scale two-dimensional laser arrays. Future electrooptic systems, 
ranging from communications to space surveillance, can benefit 
from the new high-power laser sources made possible by coherent 
laser-beam addition. 


29088 (AD-A-203531/9/XAB) Cherenkov free-electron laser. 
Final report, August 1985-July 1988. Walsh, J.E. Dartmouth Coll., 
Hanover, NH (USA). Dept. of Physics. 22 Nov 1988. 51p. Available 
from NTIS, PC A04/MF A01. 

In the Cherenkov free-electron-laser experiments, dielectric-loaded 
quasi-optic resonators were used to couple the electron beam to 
the electromagnetic field. Three types of electron-beam generators 
were employed: a pulse-transformer-based modulator (which oper- 
ates in the 50-250-kV range), a Marx generator (which operated in 
the 500 kV - 1.1 MV range), and a circular RF accelerator (mi- 
crotron) operating at 5 Mev. The pulse-transformer-based system 
was used primarily for mm-wavelength experiments. On the funda- 
mental branch (TMO01) of a cylindrical shell-loaded guide, operation 
between 30 and 150 GHz was obtained. A single resonator will typi- 
cally tune over a 20-30% range and the electronic efficiency peaked 
near the lower end of the tuning curve for a fixed resonator geome- 
try. The magnitude of the efficiency at wavelengths near 3 mm was 
typically 4-6%. Operation on TMO02 at lower efficiency (0.1-1%) was 
used to extend the operating range above 300 Ghz (350 Ghz typi- 
cal). However, efficiencies were obtained on occasion. Overall, the 
moderate-beam-voltage driven C-FEL is a simple, robust source of 
mm- and near-mm-wavelength radiation. Its principale disadvantage 
is the requirement for very careful beam focusing since any sub- 
stantial charging of the dielectric liner will disrupt the beam flow. 


29089 (AD-A-203777/8/XAB) People’s Republic of China 
laser radiation safety standard. Yigao, J. Air Force Systems Com- 
mand, Wright-Patterson AFB, OH (USA). Foreign Technology Div. 
10 Jan 1989. 25p. Trans. of Jiguang Fushe Anquan Biaojun (China) 
Vol. 6, No. 3, 1-6; 1-4(1985). (FTD-ID(RS)T—0604-88). Available 
from NTIS, PC A03/MF A01. 

The recommended draft of Safety Standard of Laser Radiation is 
compiled by the National Colloborated Group of Laser Safety and 
Protection Research, organized by the National Scientific and Tech- 
nical Commission. 


29090 (AD-A-203823/0/XAB) Observation of resonances at 
subharmonics of the Rabi frequency in the saturated absorp- 
tion of a 100% amplitude-modulated laser beam. Chakmakjian, 
S.; Koch, K.; Stroud, C.R. Rochester Univ., NY (USA). Inst. of Op- 
tics. Oct 1988. 7p. Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of the Optical Society of America B, Vol. 5, No. 10, 
2015-2020(Oct 1988). 

A series of resonances has been observed in the absorption of a 
100% amplitude-modulated laser beam by an optically pumped 
sodium atomic beam. Resonances were observed when the 
modulation frequency was equal to the first, second, and third sub- 
harmonic of the Rabi frequency. The experimental results are 
compared with theory, and the implications of these parametric res- 
onances to laser instabilities are discussed. 


29091 (AD-A-203983/2/XAB) Mutual coherence of two cou- 
pled multiline continuous-wave HF lasers. Technical report. 
Bernard, J.M.; Chodzko, R.A.; Mirels, H. Aerospace Corp., El 
Segundo, CA (USA). Aerophysics Lab. 7 Dec 1988. 12p. (TR— 
0086(6060)-5). Available from NTIS, PC A03/MF A01. 

Two multiline c-w HF lasers employing unstable resonators were 
coupled by injecting 20% of laser output into the other laser. The 
mutual coherence of the two output beams was measured by 
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recording the visibility V of the interference patterns. The output 
from the two lasers in the present experiment (20% coupling) was 
completely coupled, indicating that the achievement of stable cou- 
pling is not dependent on careful adjustment of the length of each 
laser resonator. 


29092 (DOE/DP/40200-91) Signal enhancement in colinear 
four-wave mixing. McKinstrie, C.J.; Luther, G.G.; Bartha, S.H. 
Rochester Univ., NY (USA). Coll. of Engineering and Applied Sci- 
ence. May 1989. 17p. DOE Contract FC03-85DP40200. Order 
Number DE89011848/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The solitary-wave solutions of the four-wave mixing equations are 
studied and their relevance to four-wave mixing in a finite medium 
are discussed. In general, the transfer of action from the pump 
waves to the probe and signal waves is limited by nonlinear phase 
shifts which detune the interaction. However, by controlling the lin- 
ear phase mismatch judiciously, it is often possible to effect a 
complete transfer of action from the pump waves to the probe and 
signal waves. 18 refs., 5 figs. 


29093 (LA-UR-89-1161) Applications of infrared laser spec- 
troscopy to laser chemistry and laser development. McDowell, 
R.S. Los Alamos Nationa! Lab., NM (USA). 1989. 21p. Sponsored 

DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-8901123-1: Conference of laser applications in spec- 
troscopy and optics, Madras, IN, Jan 1989). Order Number 
DE89011196/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The impact on infrared molecular spectroscopy of high-resolution 
tunable laser sources and laser-controlled Fourier-transform spec- 
trometers is discussed, with special reference to rovibrational 
spectra of spherical-top molecules such as CH,4, OsOua, SiF4, SFe¢, 
and UF,. The role of tunable laser spectroscopy in analyzing the 
CF, laser, resulting in the precise prediction of iasing frequencies 
between 605 and 655 cm—", is described. Studies of overtone and 
combination bands of SF, enable the vibrational anharmonicity to 
be determined, resulting in a more detailed description of the pump 
transitions involved in laser photochemistry, and of higher vibra- 
tional levels and pathways te excitation and dissociation. This 
permits more accurate calculations of vibrational state densities for 
spherical-top molecules. Implications for the photochemistry of 
species, such as SiF,, SF.g, UFs, and Ni(Co),, are discussed. 48 
refs., & figs., 2 tabs. 





29094 (UCID-21501-Pt.1) A geometric optics approximation 
toa del of ph P ted whoie-beam thermal bloom- 
ing: Part 1, General theory. Gautesen, A.K.; Morris, J.R. 


Lawrence Livermore National Lab., CA (USA). 12 Sep 1988. 14p. 
Sponsored by Department of Defense. DOE Contract W-7405-ENG- 
48. Order Number DE89012893/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We develop a geometric optics series expansion approximation to 
a model of phase-compensated whole-beam thermal blooming of 
high-power laser beams. The model consists of a nonlinear medium 
whose thermal blooming coupling coefficient decreases exponen- 
tially with the propagation distance from the laser and whose motion 
relative to the laser beam is taken to be unidirectional, a Gaussian 
high-power intensity profile at the laser, and a collimated beam 
boundary condition at an exit plane that is many e-folding scale 
lengths from the laser. The series expansion parameter is directly 
proportional to Smith’s geometric optics distortion parameter. Ex- 
pansion formulae are derived for both the intensity and phase at all 
propagation distances. The exit plane intensity profiles obtained 
from these formally qualitatively agree with numerical results 
obtained from the wave- optics thermal blooming code FOURD, ex- 
cept when the FOURD results indicate that caustics are forming; 
quantitative agreement is also excellent, except for small differences 
in fine structure near the downwind edge of the beam. FOURD’s 
return-wave phase-compensation iteration provides an estimate that 
the r.m.s. error in the initial phase obtained from our series approxi- 
mation truncated at third-order is approximately 0.5% over the 
range of values we investigated. 3 refs., 2 figs., 1 tab. 











blooming: Part 2, Sensitivity to smali-scale, steady-state per- 
turbations. Gautesen, A.; Morris, J.R. Lawrence Livermore National 
Lab., CA (USA). 15 Mar 1989. 14p. DOE Contract W-7405-ENG-48. 
Order Number DE89012892/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

In this work, we consider sensitivity of the beam to small, steady- 
state perturbations wnose characteristic size is small compared to 
the beam diameter. Therefore, on the ground the intensity of beam 
is taken to be a Gaussian times a function which differs from one 
by a small perturbation that is sinusoidal in the coordinate trans- 
verse to the wind. We also require that the beam be collimated at 
the end of the propagation path, which in this work is taken to be at 
a finite distance. We use a geometric optics approximation and de- 
velop a soijution as a power series in a small parameter. The terms 
in this series are computed using the symbolic manipulating com- 
puter program MACSYMA. 4 refs., 1 fig. 


29096 (UCRL-21186) Phase conjugation research: Final re- 
port, June 1, 1986-September 30, 1988. Brown, W.P.; Rockwell, 
D.A.; Turley, R.S.; Wandzura, S.M. Lawrence Livermore National 
Lab., CA (USA); Hughes Research Labs., Malibu, CA (USA). Feb 
1889. 62p. Sponsored by DOE Defense Programs. DOE Contract 
W-7405-ENG-48. Order Number DE89012329/JAW. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The work performed on this contract has resulted in a significant 
improvement in the understanding of the temporal behavior of stim- 
ulated Brillouin scattering (SBS) and in the modeling of this 
phenomenon. In particular, we have demonstrated that: SBS gener- 
ally does not have a steady-state, and therefore, that steady-state 
modeling is not appropriate; amplitude, phase and fidelity fluctua- 
tions of the Stokes wave are correlated; a smali amount of 
feedback produces a steady-state for SBS in a bulk medium, but 
does not for SBS in a fiber or long lightguides; and 3d SBS model- 
ing is practical. The main body of the report begins with the 
mathematical description of the SBS process, including the impor- 
tant time dependence. The fluctuation-dissipation theorem is 
employed to derive the strength of the noise term that drives the 
process. The next section discusses the algorithms employed in the 
calculations, and is followed by a review of the results, first in one 
and then in two spatial dimensions. We conciude with suggestions 
for further research. 21 refs., 18 figs., 3 tabs. 


29097 (UCRL-21186-App.) Phase conjugation research: Ap- 
pendices: Final report, June 1, 1986-September 30, 1988. 
Brown, W.P.; Rockwell, D.A.; Turley, R.S.; Wandzura, S.M. 
Lawrence Livermore National Lab., CA (USA). Feb 1989. 434p. 
Sponsored by DOE Defense Programs. DOE Contract W-7405- 
ENG-48. Order Number DE89012317/JAW. Available from NTIS, 
PC A19/MF A01 - OST!; GPO Dep. 

This is the computer code listing for calculations of stimulated 
Brillouin scattering. Fortran and Pascal versions are given. (LSP) 


29098 (UCRL-—100862) Ti:sapphire laser performance above 
15 W cw with line narrowing. Bass, |.L.; Braun, D.G.; Bonanno, 
R.E.; Delos-Santos, K.; Erbert, G.V.; Hackel, R.P.; Haynam, C.A.; 
Paisner, J.A. Lawrence Livermore Nationai Lab., CA (USA). 18 Api 
1987. 5p. Sponsored by DOE Nuclear Energy. DOE Contract W- 
7405-ENG-48. (CONF-890532-1: Topical meeting on tunable solid 
state lasers, North Falmouth, MA, US, 1-3 May 1988). Order Num- 
ber DE89012323/JAW. Available from NTIS, PC AO2/MF A011 - 
OSTI; GPO Dep. 

Over 17 W cw output at less than 0.5 GHz linewidth was ob- 
tained from a Ti:sapphire laser pumped by two argon-ion lasers. 
Thermal instability at high pump powers was controlled by cooling 
the laser rod. 4 refs., 2 figs. 


29099 Patterned quantum well semiconductor lasers grown 
by molecular beam epitaxy. Kapon, E. (Bell Communications Re- 
search, Navesink Research and Engineering Center, Red Bank, NJ 
(US)); Harbison, J.P.; Yun, C.P.; Stoffel, N.G. v.v of Proceedings of 
the conference on lasers and electro-optics. Optical Society of 
America, Washington, DC (1988). (CONF-880402-: CLEO ’88: 
OSA/IEEE conference on lasers and electro-optics, Anaheim, CA, 
US, 25-29 Apr 1988). 

Quantum well (QW) injection lasers have been attracting consid- 
erable attention because of their low threshold currents, reduced 
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temperature sensitivity, and potentially wider modulation band- 
widths. Conventional stripe geometry configurations, such as ridge 
waveguide and buried heterostructure have been empioyed in QW 
lasers to achieve lateral carrier and optical confinements. The au- 
thors describe the implementations of a new QW patterning method 
in the fabrication of index-guided stripe geometry QW lasers. This 
method utilizes the lateral thickness variations of QWs grown on 
nonplanar substrates to achieve lateral patterning in the effective 
band gap and the refractive index of the laser heterostructure. The 
authors’ results indicate that an effectively buried heterstructure 
laser can be obtained with a single growth step by growing a QW 
laser on a nonplanar substrate. The thinner QW sections serve as 
carrier confining potential barriers. In addition, these thinner QW re- 
gions are transparent at the lasing wavelength, which results in real 
index waveguiding. Even lower threshold currents than those re- 
ported here should be achievable by optimizing the laser structure. 
The patterned QW laser configuration is particularly attractive for 
making semiconductor lasers with 1- and 0-D carriers, i.e., quantum 
wire and quantum box lasers. 


28100 Laser pulse stretching via active feedback control with 
slow Q-switching. Hawkins, J.K. (Fermi Accelerator Lab., Batavia, 
IL (US)); Williams, W.A. v.v of Proceedings of the conference on 
lasers and electro-optics. Optical Society of America, Washington, 
DC (1988). (CONF-880402-: CLEO ’88: OSA/IEEE conference on 
lasers and electro-optics, Anaheim, CA, US, 25-29 Apr 1988). 
Holographic methods have been proposed to record bubble 
tracks of high-energy particles in large bubble chambers like the 
one at Fermi National Accelerator Lab. It has been shown that the 
high-power densities of standard Q-switched laser pulses induce 
parasitic boiling in the chamber liquid which blurs the hologram. 
Rectangular stretched light pulses of 1-5-us duration are needed to 
provide the required beam energy but at significantly reduced power 
densities. Apparently, reproducible spikefree rectangular laser 


pulses of >0.5 us have not been achieved before, although at- 
tempts have been made by several groups. A closed-loop Pockels 
cell controller (pulse stretcher) using MOSFET technology provided 


a solution. Using the Wagner and Longegel giant-pulse equations 
and nodal circuit analysis, a set of state equations was generated 
and then solved numericaily. The resulting computed pulse shapes 
are highly correlated with those measured. 


29101 Ultrahigh resolution VUV-XUV source. Kung, A.H. 
(Univ. of California, Berkeley, CA (US)); Cromwell, E.; Trickl, T.; 
Vrakking, M.; Lee, Y.T. v.v of Proceedings of the conference on 
lasers and electro-optics. Optical Society of America, Washington, 
DC (1988). (CONF-880402-: CLEO '88: OSA/IEEE conference on 
lasers and electro-optics, Anaheim, CA, US, 25-29 Apr 1988). 

A VUV-XUV source, continuously tunable from 72 nm and longer, 
with pulse peak power from 10 W to! kW and a bandwidth of <200 
MHz has been constructed. This laser-based source combines the 
advantages of the versatility of a synchrotron radiation source, the 
simplicity of a tabletop system, and the spectral and temporal purity 
of a laser light source. It has been successfully applied to study the 
hyperfine splittings and isotope shifts in krypton. Construction of the 
source is based on a pulse-arplified single-mode dye laser system. 
The key components of this system are a Coherent autoscan 
single-mode dye laser that provides the ultra-narrow-bandwidth visi- 
ble photons, a four-stage prism dye-cell amplifier pumped by the 
second harmonic of an injection-locked ND:YAG laser, an autotrack 
harmonic generator, and a homemade PZT-driven pulsed nozzle. 
The prism dye ceils are chosen because they preserve the spatial 
quality of the cw dye laser beam. The large pump-beam size used 
reduces the possibility of damage to the cells. Amplified sponta- 
neous emission is suppressed by spatial filtering between each dye 
amplifier stage. With a total pump power of 50 MW, the net single- 
pass gain is — 10°. This results in a visible peak power of >10 MW 
in transform-limited 8-ns long pulses. Conversion efficiency to the 
UV as high as 40% has been observed and is typically 30-35% for 
most of the dye range studied. 


29102 Two-photon spectroscopy of atoms and moiecules. 
McCann, M.P. (Oak Ridge National Lab., Oak Ridge, TN (US)); 
Chen, C.H.; Payne, M.G. v.v of Proceedings of the conference on 
lasers and electro-optics. Optical Society of America, Washington, 


DC (1988). (CONF-880402-: CLEO '88: OSA/IEEE conference on 
lasers and electro-optics, Anaheim, CA, US, 25-29 Apr 1988). 

Of the nonlinear optical techniques, two-photen absorption is cer- 
tainly one of the more important and useful methods. Two-photon 
spectroscopy has several advantages over conventiona! one-photon 
spectroscopy. In atoms and molecules with a center of symmetry, 
two-photon spectroscopy can excite states which are not allowed by 
a one-photon transition. Two-photen spectroscopy can be used to 
examine bulk properties of a material without interference from sur- 
face characteristics. This can be done by the intersection of two 
laser beams in the material's interior. Spectra can be produced that 
are free of Doppler broadening. Two-photon spectroscopy can eas- 
ily yield polarization studies of randomly oriented samples. Two 
photons can be used to probe excited states of much higher energy 
in atoms and molecules simply because the two photons are not 
absorbed by the transmitting media (air or window materials), 
whereas one photon of equal energy is absorbed. Finally, as this 
study shows, two-photon spectroscopy can utilize a very weak light 
source (105-10 photons) with nearly unit efficiency and yield useful 
spectroscopic information. 


29103 Theory for optimization of two-photon-resonant sum- 
frequency mixing in Hg. Smith, A.V. (Sandia National Labs., 
Albuquerque, NM (US)); Alford, W.J.; Hadley, G.R. v.v of Proceed- 
ings of the conference on lasers and electro-optics. Optical Society 
of America, Washington, DC (1988). (CONF-880402-: CLEO ’88: 
OSA/IEEE conference on lasers and electro-optics, Anaheim, CA, 
US, 25-29 Apr 1988). 

Two-photon-resonant sum- and difference-frequency mixing in Hg 
vapor is a practical means of generating coherent light over the 
140- 120- and 230- 185-nm wavelength ranges. Here the authors 
consider optimization of the conversion efficiency for such a two- 
photon-resonant mixing process in general and for generation of 
130.2-nm atomic oxygen resonance light in particular. They predict 
that conversion efficiencies defined as the energy of the sum fre- 
quency divided by the total input light energy of 5-10% should be 
possible for 130.2-nm production using unfocused mixing beams. 
This prediction is being tested in experiments at Spectra Technolo- 
gies, Inc. Their results are described in a companion paper. Since 
the authors wish to develop a 130.2-nm source that is scalable to 
high energies and also because it makes realistic modeling 
tractable, the authors consider only unfocused beams of relatively 
low intensity and rely on long mixing lengths to achieve high effi- 
ciencies. This permits scaling energies by adjusting the 
cross-sectional area of the mixing beams. It also diminishes the im- 
portance of many efficiency limiting nonlinear processes such as 
Stark shifts, parametric gain, and photoionization. Taking all known 
efficiency limiting processes into account, we adjust Hg density, light 
intensities, cell length, and so on to maximize mixing efficiency. 


29104 Monolithically integrated transverse-junction-stripe 
laser with an external waveguide in GaAs/AlGaAs. Vawtr, G.A. 
(Sandia National Labs., Albuquerque, NM (US)); Merz, J.L.; Col- 
dren, L.A. /JEEE (institute of Electrical and Electronics Engineers) 
Journal of Quantum Electronics (USA), 25(2): 154-162 (Feb 1989). 

A new type of laser source for integration with optical waveguides 
in GaAs/AlGaAs has been developed. This new device consists of a 
five-layer transverse-junction-stripe laser structure monolithically in- 
tegrated with an external three-layer waveguide. The transverse p-n 
junction within the laser cavity permits the use of a vertical p-n junc- 
tion in the external waveguide for future implementation of a 
modulator without disturbing the laser operation. As a result, this 
new structure allows for flexibility in the design of the external 
waveguide/modulator without resorting to complicated regrowth pro- 
cedures. Design curves for two different types of optical cavities are 
presented, and the reflectivity and transmission of the etched facet 
as a function of active layer thickness is modeled in detail using an 
excitation field approach. Finally, integrated iaser/waveguide de- 
vices are fabricated based on the above design and are compared 
to the theoretical curves. Most devices had threshold currents 
between 60 and 80 mA, while laser to waveguide transmission co- 
efficients were measured as high as 38 percent. 


29105 Application of a phase-conjugete Brillouin mirror to 
generation of high-quality variable-duration KrF pulses. Kurnit, 
N.A. (Chemical and Laser Sciences Div., Los Alamos National Lab., 
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Los Alamos, NM (US)); Thomas, S.J. /EEE (institute of Electrical 
and Electronics Engineers) Journal of Quantum Electronics (USA), 
25(3): 421-429 (Mar 1989). 

Phase conjugation by Brillouin scattering in SFg gas has been 
implemented on a two-pass KrF amplifier to provide near-diffraction- 
limited output pulses having a very low background level of amplified 
spontaneous emission. The pulse duration is variable between 1 
and 10 ns by simply attenuating the input pulse. These pulses have 
also been used for the generation of much shorter duration pulsed 
by truncated Brillouin scattering at the surface of cyclohexane. 


29106 Multifaceted laser beam integrators. Dickey, F.M. (San- 
dia National Labs., Albuquerque, NM (US)); O'Neil, B.D. Optical 
Engineering (USA), 27(11): 999-1007 (Nov 1988). 

This paper presents a general formulation of multifaceted mirror 
configurations for transforming an arbitrary laser beam irradiance 
pattern into a uniform irradiance pattern. Three configurations are 
presented and compared. Two of these configurations are new: a 
Strip integrator that reduces manufacturing complexity and an imag- 
ing integrator that minimizes deleterious diffraction effects. 
Aberration effects associated with the relaying or imaging of the 
irradiance pattern and a novel technique for correction are also dis- 
cussed. 


29107 Useful design relationships for the engineering of 
thermodynamically stable strained-layer structures. Vawter, 
G.A. (Sandia National Laboratories, Albuquerque, New Mexico 
87185); Myers, D.R. Journal of Applied Physics (USA), 65(12): 
4769-4773 (15 Jun 1989). DOE Contract ACO04-76DP00789. 

Recent studies have provided sufficient knowledge about the 
dominant failure mechanisms for lattice-mismatched strained-layer 
heterostuctures to permit the design of thermodynamically stable 
strained-layer systems for device applications. We have developed 
procedures that summarize this knowledge for the working device 
designer, and apply these relationships to the design of ion- 
implanted, strained-layer, quantum-well lasers. 


29108 Heterodyne laser instantaneous frequency measure- 
ment system. Wyeth, R.W.; Johnson, M.A.; Globig, M.A. To Dept. 
of Energy, Washington, DC. USA Patent 4,798,467. 17 Dec 1989. 
Filed date 24 Sep 1986. vp. Available from Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A heterodyne laser instantaneous frequency measurement sys- 
tem is disclosed. The system utilizes heterodyning of a pulsed laser 
beam with a continuous wave laser beam to form a beat signal. The 
beat signal is processed by a controller or computer which deter- 
mines both the average frequency of the laser pulse and any 
changes or chirp of the frequency during the pulse. 


29109 Thermally buffered sodium-neon laser target for co- 
herent X-ray production. Cochran, F.; Davis, J.; Aprugese, J. To 
Secretary of the Navy, Washington, DC. USA Patent 4,803,687. 7 
Feb 1989. Filed date 07 Nov 1985. HO1S 3/30. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

A laser system is described for generating frequency coherent x- 
rays, comprising: a sodium layer; a first heating means for heating 
the sodium layer until Na X is present; a neon layer, wherein the 
neon layer is kept frozen until laser heating begins; a second heat- 
ing means for heating the neon layer until Ne IX is present, so that 
Ne IX is pumped by Na X to achieve the necessary population for 
lasing to occur; a thermal transparent buffer layer located between 
and in contact with the sodium and neon layers, wherein the buffer 
layer absorbs thermal waves from the sodium layer and wherein the 
neon layer is maintained at a lower temperature and density than 
the sodium layer for lasing to occur; and means for containing the 
sodium-buffer-neon layered combination. 


29110 Flashlamp radiation recycling for enhanced pumping 
efficiency and reduced thermal load. Jancaitis, K.S.; Powell, H.T. 
To Dept. of Energy, Washington, DC. USA Patent 4,799,233. 17 
Jan 1989. Filed date 23 Oct 1986. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

A method is described for recycling laser flashlamp radiation in 
selected wavelength ranges to decrease thermal loading of the solid 
state laser matrix while substantially maintaining the pumping effi- 
ciency of the flashlamp. 


29111 Optically active biological particle distinguishing ap- 
paratus. Salzman, G.C.; Kupperman, R.H. To Dept. of Energy, 
Washington, DC. USA Patent 4,796,995. 10 Jan 1989. Filed date 2 
Sep 1987. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

The disclosure is directed to organic particle sorting and identifi- 
cation. High frequency pulses of circularly polarized light, alternating 
between left and right, intersect a fast moving stream or organic 
particles. Circular intensity differential scattering and linear intensity 
differential scattering are monitored to uniquely identify a variety of 
organic particles. 


29112 Laser sustained discharge nozzle apparatus for the 
production of an intense beam of high kinetic energy atomic 
species. Cross, J.B.; Cremers, D.A. To Dept. of Energy, Washing- 
ton, DC. USA Patent 4,780,608. 25 Oct 1988. Filed date 26 Jan 
1988. BO1D 59/44. vp. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

Laser sustained discharge apparatus for the production of intense 
beams of high kinetic energy atomic species. A portion of the 
plasma resulting from a laser sustained continuous optical dis- 
charge which generates energetic atomic species from a gaseous 
source thereof is expanded through a nozzle into a region of low 
pressure. The expanded plasma contains a significant concentration 
of the high kinetic energy atomic species which may be used to 
investigate the interaction of surfaces therewith. In particular, O- 
atoms having velocities in excess of 3.5 km/s can be generated for 
the purpose of studying their interaction with materials in order to 
develop protective materials for spacecraft which are exposed to 
such energetic O-atoms during operation in low earth orbit. 


29113 Variable laser attenuator. Foltyn, S.R. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,778,263. 18 Oct 1988. Filed 
date 29 May 1987. G02B 5/28. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

The disclosure relates to low loss, high power variable attenua- 
tors comprising one or more transmissive and/or reflective multilayer 
dielectric filters. The attenuator is particularly suitable to use with 
unpolarized lasers such as excimer lasers. Beam attenuation is a 
function of beam polarization and the angle of incidence between 
the beam and the filter and is controlled by adjusting the angle of 
incidence the beam makes to the filter or filters. Filters are selected 
in accordance with beam wave-length. 


4204 Heat Transfer and Fluid Flow 
Refer also to citation(s) 28355, 29409, 29629 


29114 (CEA-DEMT-87-122) Contribution at the vibrations 
study of tube bundles in a transversal flow. Antunes, J. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques; Institut National des 
Sciences et Techniques Nucleaires (INSTN), Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France); Paris-6 Univ., 75 
(France). Mar 1986. 144p. (In French). Order Number 
DE89764039/JAW. Available from NTIS (US Sales Only), PC 
AO7/MF A01. 

The steam generators tubes bundles attended vibratory risks un- 
der flow. In this work we present the experimental and theoretical 
analysis which shows the necessary to approach this problem with 
taking into account the non-linear dynamic interaction between 
tubes and supports. An entirety of experiences put in clearness the 
importance of little clearance between the tubes and their supports. 
Methods for numerical simulation of the tubes vibratory response 
are proposed. Parametric analysis are presented, which permit to 
find simple laws concerning the influence of system parameters on 
its vibratory behaviour. This work is completed by analytical study of 
two unstable oscillators. 


29115 (EGG-EAST-8442) Enhanced RELAPS/MOD3 surface- 
to-surface radiation model. Caraher, D.; Shumway, R. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Feb 1989. 33p. DOE Contract 
AC07-761D01570. Order Number DE89011155/JAW. Available from 
NTIS, PC A03 - OSTI. 

The RELAPS/MOD2 computer program lacked the ability to do 
surface-to-surface radiation heat transfer. A model was developed 
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by Intermountain Technologies Incorporated that allowed any of the 
regular RELAPS5 heat slabs to radiate to any other heat slab. How- 
ever, the model only allowed for one set of communicating heat 
slabs. The model has been enhanced to allow for up to 99 sets of 
communicating heat slabs. In addition the slabs can now be modi- 
fied upon restart. The view factors and surface emissivities must be 
specified by the user. Absorbing fluid between the two surfaces is 
not considered except that the user can choose the void fraction 
below which the radiation model is inactive. To verify that the model 
was properly accounting for radiant energy transfer, the Gota radia- 
tion test was repeated with excellent results. The updates have 
been exercised on the INEL Cray. 7 refs., 2 figs., 6 tabs. 


29116 (EGG-EAST-8443) New critical heat flux method for 
RELAPS/MOD3: Completion report. Shumway, R. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Jan 1989. 42p. DOE Contract 
AC07-761D01570. Order Number DE89011156/JAW. Available from 
NTIS, PC AO3 - OSTI. 

The RELAPS/MOD2 computer program has been criticized for 
using the Biasi correlation to predict the critical heat flux in rod bun- 
dies when the correlation is based on tube data. In addition the 
Royal Institute of Technology in Sweden tested MOD2 against their 
tube data and found it to generally over-predicted the value of the 
critical heat flux. This report discusses the updates which result in 
MOD3 using the 1986 AECL-UO table lookup method for critical 
heat flux. The table is made from tube data but has multiplying fac- 
tors to allow application to rod bundles. In addition it considers both 
forward and reverse flow and the effect of boundary layer changes 
at both the bundie inlet and behind grid spacers. The new model 
has been tested against both tube and rod bundle data. Generally 
the results are better with the new model than with the old one par- 
ticularly in the mid-mass flux range. 7 refs., 18 figs., 5 tabs. 


29117 (EGG-M-07587) ATHENA AIDE: An expert system for 
ATHENA code input model preparation. Fink, R.K.; Callow, R.A.; 
Larson, T.K.; Ransom, V.H. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). 1987. 7p. DOE Contract ACO7-761D01570. (CONF-870832— 
15: Topical meeting on artificial intelligence and other innovative 
computer applications in the nuclear industry, Snowbird, UT, US, 
August 31, 1987). Order Number DE89011151/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

An expert system called the ATHENA AIDE that assists in the 
preparation of input models for the ATHENA thermal-hydraulics 
code has been developed by researchers at the Idaho National En- 
gineering Laboratory. The ATHENA AIDE uses a menu driven 
graphics interface and rule-based and object-oriented programming 
techniques to assist users of the ATHENA code in performing the 
tasks involved in preparing the card image input files required to run 
ATHENA calculations. The ATHENA AIDE was developed and cur- 
rently runs on single-user Xerox artificial intelligence workstations. 
Experience has shown that the intelligent modeling environment 
provided by the ATHENA AIDE expert system helps ease the mod- 
eling task by relieving the analyst of many mundane, repetitive, and 
error prone procedures involved in the construction of an input 
model. This reduces errors in the resulting models, helps promote 
standardized modeling practices, and allows models to be con- 
structed more quickly than was previously possible. 5 refs., 4 figs. 


29118 (ORNL-6504) Parallel solutions of a 2-D phase 
change problem on a hypercube. Narang, H.N.; Drake, J.B. Oak 
Ridge National Lab., TN (USA). Apr 1989. 34p. DOE Contract 
AC05-840R21400. Order Number DE89012886/JAW. Available 
from NTIS, PC AO3/MF A01 - OST!; GPO Dep. 

This report documents the model, algorithms, and results for a 
heat transfer problem with phase change simulated numerically on 
a hypercube parallel computer. The temperature and enthalpy distri- 
bution in a rectangular domain with first kind boundary conditions 
(temperature prescribed) is found as a function of time. The model 
involves a non-linear partial differential equation with a constitutive 
relation between enthalpy and temperature. The solution to the sys- 
tem is obtained by finite difference approximation with both explicit 
and implicit methods. In the implicit case, a successive overrelax- 
ation technique with red, black ordering is implemented. The 
efficiency of the explicit method is compared with that of the implicit 
method in a multiprocessor computing environment. The design, de- 
velopment, and implementation of algorithms targeted INTEL’s 


iPSC/2 hypercube involving up to 64 processors. The computational 
workload was uniformly divided among processors as fast as possi- 
ble by dividing the finite difference grid into several strips and 
assigning each strip to a processor. The results, depicted in terms 
of tables, show the effect of relaxation parameter, and stepsize on 
the efficiency of the parallel algorithms. This is contrasted with the 
sequential algorithms. 16 refs., 6 figs., 15 tabs. 


29119 (PIRSEM—1030) Two-phase flow transfers: applica- 
tion to exchanger (heat and mass) performance enhancement 
through gaseous electrogeneration. Storck, A.; Lebouche, M. 
Centre National de la Recherche Scientifique, 75 - Paris (France). 
Programme Interdisciplinaire de Recherche sur les Sciences pour 
Energie et les Matiernes Premieres (PRISEM); Institut National 
Polytechnique, 54 - Nancy (France); Poitiers Univ., 86 (France). Apr 
1987. 50p. (In French). Order Number DE89764075/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

The electrogeneration of very small dimension gaseous bubbles 
at the surface of an exchanging surface, disturbs the connection 
layer and allows a very important increase of the exchange rate, up 
to 3000 pc. This exchange gain is obtained together with a friction 
rate rise but this increase of the friction rate grows less rapidly than 
the mass tranfer. Thus the quality index of the mass transfer is re- 
markably increased. 


29120 Technical note: The yield stress: An engineering real- 
ity. Hartnett, J.P. (Energy Resources Center, University of Illinois at 
Chicago, Box 4348, Chicago, Illinois 60690); Hu, R.Y.Z. Journal of 
Rheology (USA), 33(4): 671-679 (May 1989). 

A simple experiment using the falling ball technique was used to 
demonstrate unambiguously that a 2500 wppm aqueous Carbopol 
960 solution has a yield stress. A series of photographs taken over 
a period of several months revealed that a nylon ball with a density 
of 1.156 g/cm? showed no measurable movement when placed well 
within a Carbopol solution having a density of 1.008 g/cm?. 


4205 Materials Testing 


Refer also to citation(s) 28264, 28711, 28753, 28809, 28814, 
29135, 29159, 29630, 29986 


29121 (AD-A-—203741/4/XAB) Evaluation of solid lubricants: 
temperature programmed desorption of MOS2 on molybdenum 
and of ion-implanted MOS. on molybdenum. Final report. 
Burns, R.P.; Piece, D.E.; Dauplaise, H.M.; Gabriel, K.A.; Mizerka, 
L.J. Illinois Univ., Chicago, IL (USA). Dept. of Chemistry. Nov 1988. 
30p. Available from NTIS, PC A03/MF A01. 

Thermal programmed desorption (TPD) is utilized in order to as- 
sess the lubricating properties of metal dichalcogenide films applied 
to a number of metal substrates. TPD spectra documenting desorp- 
tion and decomposition products were analyzed for MoS2 burnished 
on molybdenum metal with and without subsequent 86-kV nitrogen 
ion implantation. Desorption order, rate, energy, and the pre- 
exponential of evolved lubricant and nitrogen species from the 
molybdenum substrates were determined. The surface chemistry of 
heated lubricant-substrate system was investigated by means of x- 
ray photoelectron spectroscopy (XPS). 


29122 (AD-A-203756/2/XAB) Welded joint integrity analysis: 
relative criticality of weld defect and remote deformation. Mem- 
orandum report. DeGiorgi, V.G.; Matic, P.; Jolles, M.l. Naval 
Research Lab., Washington, DC (USA). 9 Dec 1988. 23p. (NRL- 
MR-6022). Available from NTIS, PC A03/MF A01. 

Structural integrity problems which deal with welded sections are 
common in the pressure vessel and piping industry. The current 
work uses continuum fracture toughness concepts to determine the 
structural integrity of a butt-welded plate with a lack of penetration 
defect in the weld material. The difference in weld and base metal 
properties are explicitly included in the computational simulation. 
The analysis technique presented does not require the analyst to 
assume a failure location. The critical strain energy density associ- 
ated with fracture of a material at the continuum scale is used as 
the failure criterion. 


29123 (HEDL-SA-3600) Automated thermal impedance 
scanning (ATIS) system for NDE [nondestructive examination] 
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of coatings on turbine engine parts. Green, D.R.; Voyles, J.W.; 
Prati, J.H. Hanford Engineering Development Lab., Richland, WA 
(USA). 1986. 37p. DOE Contract AC06-76FF02170. (CONF- 
861076-11: Fall meeting of the Metallurgical Society of 
AIME, Orlando, FL, US, October 5, 1986). Order Number 
DE89011033/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Thermal spray coatings have been gaining increased application 
throughout industry in recent years. The quality of the coating-to- 
substrate bond is of prime importance in many of these 
applications. This paper describes an Automatic Thermal 
Impedance Scanning (ATIS) system to provide completely automatic 
nondestructive examination (NDE) for thermal spray coating bonds 
in turbine engine parts. This system is being installed as part of an 
experimental automated production facility at the Teledyne CAE 
plant in Gainesville, GA. Thermal spray processes utilize a hot, high 
velocity gas stream to heat either a powder or wire to a plastic or 
molten state. The high velocity gas accelerates the hot particles to 
a high velocity before they are allowed to impact the surface to be 
coated. These particles adhere to the previously roughened surface 
{grit blast) by predominantly mechanical means. In some cases, 
depending on the part material and material sprayed, a quasi metal- 
lurgical bond can be formed. 19 figs. 


29124 (INIS-BR-1458, pp. 206) Compton scattering gamma- 
ray as inspection technique of surfaces. Anjos, M.J. dos 
(Universidade Federa!, Rio de Janeiro, RJ (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia); Lopes, R.T. Sao 
Pauic Univ., SP (Brazil). 1988. (CONF-881020-: 4. international 
symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics - Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

ALUMINIUMsurfaces; STEELS/surfaces; SURFACES/compton 
effect; SURFACES/defects; SURFACES/gamma radiation; ALU- 
MINIUM; SURFACES; CESIUM 137; KEV RANGE 100-1000; 
NONDESTRUCTIVE TESTING; STEELS; DEFECTS 


29125 (SAND-88-3325C) Structural testing of metal/ 
composite conical strutures with holes. Tedeschi, W.J.; Pott, J.; 
May, R.A.; Bustamante, A.C.; Reece, E.W.; Benton, D.N. Sandia 
National Labs., Albuquerque, NM (USA). 1989. 36p. DOE Contract 
AC04-76DP00789. (CONF-8905104-2: Army symposium on solid 
mechanics: mechanics of engineered materials and applications, 
Newport, Ri, US, May 16, 1989). Order Number DE89011451/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Conical structures containing holes were tested for the purpose of 
determining their structural load carrying capacity. The conical test 
structures were composed of an aluminum substructure with an 
outer layer of glass composite material. Holes were machined into 
all but one of the structures, the holes ranged in circumferential size 
from 15 to 35 percent of removed structure at the maximum hole di- 
ameter. The structures were quasi-statically loaded in tension, 
compression, and bending until structural failure occurred. Strain 
and displacement data were collected during the tests. The struc- 
tural failure modes for each tested shell were then analyzed. 
Supporting analyses used a finite element structural response code 
to model the elastic-plastic response of the loaded structures, in- 
cluding structural failure. 1 ref., 29 figs. 


4208 Electronic Circuits and Devices 


Refer also to citation(s) 28893, 28898, 28922, 28924, 28926, 
29087, 29088, 29091, 29255, 29258, 29259, 29328, 30186 


29126 (AD-A-203851/1/XAB) Engineering and technical ef- 
forts to design and construct a 10-MW gyrotron iaboraiory. 
Final report, 15 July 1986-14 July 1988. Bergeron, G.L.; Lee, 
R.C.; Barsanti, M.L.; Hahn, T.D.; Czarnaski, M.A. JAYCOR, Vienna, 
VA (USA). 18 Jan 1989. 114p. (JAYCOR-J-206-89-001/6261). 
Available from NTIS, PC AO6/MF A01. 


The scope of this effort was diverse with emphasis placed on five 
rajor tasks: Experiment design and construction of 10-GHz 10-MW 
long-pulse gyrotron; numerical and computational analysis for the 
gyrotron laboratory; technical efforts for pulsed-power microwave 


experiments; operation of the Gyrotron Test Facility; and the quasi- 
optical gyrotron. Also included is a section identified as additional 
efforts. These efforts include the tunable oscillator and low power 
phase-locked oscillator experiments and are an extension of work 
done under the pulsed power experiments. 

29127 A radiation hard vacuum switch. Boettcher, G.E. To 
Dept. of Energy. USA Patent Application 7-221,072. 19 Jul 
1988. 13p. DOE Contract AC04-76DP00789. Order Number 
DE89011439/JAW. Available from NTIS, PC A0O3/MF A01 - OSTI; 
GPO Dep. 

A vacuum switch with an isolated trigger probe which is not di- 
rectly connected to the switching electrodes. The vacuum switch 
within the plasmatron is triggered by plasma expansion initiated by 
the trigger probe which travels through an opening to reach the vac- 
uum switch elements. The plasma arc created is directed by the 
opening to the space between the anode and cathode of the vac- 
uum switch to cause conduction. 3 figs. 


29128 Preliminary radiation hardness testing of LINbO3. 
Roeske, F. (Lawrence Livermore National Lab., L-Div., P.O. Box 
808, Livermore, CA (US)); Jander, D.R.; Lancaster, G.D.; Lowry, 
M.E.; McWright, G.M.; Peterson, R.T.; Tindall, W.E. pp. 36-43 of 
Optical techniques for sensing and measurement in hostile environ- 
ments. Gillespie, C.H.; Greenwell, R.A. SPIE Society of 
Photo-Optical Instrumentation Engineers, Bellingham, WA (1987). 
(CONF-8705231—: Optical techniques for sensing and measure- 
ment in hostile environments, Orlando, FL, US, May 21, 1987). 

Integrated optics have the potential to replace conventional elec- 
tronics in many instrumentation applications in many cases the 
integrated-optics approach is the only one that will achieve the nec- 
essary bandwidth and information-density goals. Thus far, little work 
has been done to address the prompt hardness of these devices to 
intense ionizing-radiation fields. The authors present preliminary 
data on the response of optical directional coupler modulators 
(ODCMs) to radiation from a Febetron. The Febetron produces en- 
ergetic electrons in the 300-700 keV range inn —3-ns FWHM pulses, 
with a maximum dose rate of —1014 rad s. The operation of the 
ODCM is monitored during and promptly after the Febetron pulse 
impinges the device. Long-term effects are also monitored. These 
data are analyzed with respect to the operation of such devices in a 
harsh, ionizing-radiation environment. 


29129 The application of angular resolved scatter to the 
documentation of damage to smooth mirrors. Gillespie, C.H. 
(Lawrence Livermore National Lab., Livermore, CA (US)); Edwards, 
D.F.; Stover, J.C. v.v of Stray radiation V. Breault, R.P. SPIE Soci- 
ety of Photo-Optical Instrumentation Engineers, Bellingham, WA 
(1986). (CONF-8608208—: 5. stray radiation conference, San Diego, 
CA, US, 18-20 Aug 1986). 

Mirrors designed to survive exposure to damaging radiation are 
being irradiated and then measured to determine the mechanisms 
of failure and to improve the ability of analysis codes to predict an 
exposure damage threshold. The differences between survival and 
catastrophic failure are easily recognized and recorded by macro 
photography. However, the goal of this project is to quantify the on- 
set of mirror degradation utilizing non contact methods that have 
good measurement sensitivity to small changes in reflectivity (mate- 
rial properties) and light scatter (roughness). A new angular 
resolved scatterometer is described that has an extended dynamic 
range and integrated analysis capable of displaying the surface 
power spectral density (PSD) over large bandwidths of surface spa- 
tial frequencies. Graphical displays of the scattered light power 
before and after exposure to the radiation are compared and inte- 
grated over equivalent spatial bandwidths of sensitivity for other 
instruments to compare calculated RMS roughness values. 


29130 Low smear CCD camera for high frame rates. Turko, 
B.T. (Electronics Engineering Dept., Engineering Div., Lawrence 
Berkeley Lab., Berkeley, CA (US)); Yates, GJ. /EEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear Sci- 
ence (USA), 36(1): 165-169 (Feb 1989). (CONF-881103-: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 
A small versatile CCD camera is described. Frame readout times 
from one second to milliseconds can be changed continuously or at 
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random by a programmable clock. A very large range of light inten- 
sity is thus covered without the need for a mechanical aperture 
control. The camera can be reset at any time and then restarted at 
a different frame rate after the pause of a selected duration. Sony, 
Inc. ICXO16AL sensor was found especially suitable for clock rates 
up to 50 MHz. Image smear, blooming and noise are substantially 
lower than in earlier interline transfer CCD sensors. Critical circuits 
are also described and measured data presented. 


29131 Custom MOS VLSI design. Kleinfelder, S.A. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA (US)). JEEE (insti- 
tute of Electrical and Electronics Engineers) Transactions on Nuclear 
Science (USA), 36(1): 484-492 (Feb 1989). (CONF-881103—: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 

Increasingly, experimenters are finding that custom integrated cir- 
cuits offer uniquely powerful and efficient data acquisition and 
processing solutions. High density, low power, ease of design, wide 
foundry availability and low cost are some of the advantages of the 
CMOS technology. Comprehensive, high quality public domain com- 
puter aided VLSI design software is available to run on a variety of 
common workstations. The MOSIS prototype fabrication system is 
discussed. Three example designs are presented in varying detail. 
The first is a simple full custom digital circuit, the second is a semi 
custom digital circuit designed using a silicon compiler, and the third 
is a small full custom analog circuit. 


29132 Monolithic transceiver for FASTBUS cable segment - 
CSX. Walz, H.V. (Stanford Linear Accelerator Center, Stanford 
Univ., Stanford, CA (US)); Bertolucci, B.; Gustavson, B. /EEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on Nuclear 
Science (USA), 36(1): 532-535 (Feb 1989). (CONF-881103—: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 

Specifications for a five-channel differential transceiver for the 
FASTBUS Cable Segment have been developed. The transceiver, 
CSX, is being planned as a full-custom integrated circuit implemen- 
tation. Specification and development plans are discussed. The 
project is being carried out in collaboration with the NIM/FASTBUS 
Committee. 


29133 Optical receivers for wide band data transmission 
systems. Leskovar, B. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)). JEEE (institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science (USA), 36(1): 787-793 
(Feb 1989). (CONF-881103-: IEEE nuclear science symposium, 
Orlando, FL, US, November 9, 1988). 

Optical receiver designs for digital fiber data transmission 
systems operating with Gbit/s data rates in the 800-1500 nm wave- 
length region have been investigated. The tradeoffs between 
conflicting receiver design requirements are considered in detail. 
The state-of-the-art performance of photodetectors and low-noise 
amplifiers is discussed. Also, present receiver performance data, 
such as sensitivity, dynamic range, bit rate and bit pattern depen- 
dencies as a function of the bit rate in the 0.01 - 8 Gbit/s data rate 
range are summarized and reviewed. 


29134 Process for obtaining multiple sheet resistances for 
thin film hybrid microcircuit resistors. Norwood, D.P. To Dept. of 
Energy, Washington, DC. USA Patent 4,801,469. 31 Jan 1989. 
Filed date 7 Aug 1986. vp. Available from Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A standard thin film circuit containing TagN (100 ohms/square) 
resistors is fabricated by depositing on a dielectric substrate suc- 
cessive layers of TagN, Ti and Pd, with a gold layer to provide 
conductors. The addition of a few simple photoprocessing steps to 
the standard TFN manufacturing process enables the formation of 
Ta2N + Ti (10 ohms/square) and TagN + Ti + Pd (1 ohm/square) re- 
sistors in the same otherwise standard thin film circuit structure. 


29135 Discriminating ultrasonic proximity detection system. 
Annala, W.C. To Dept. of Energy, Washington, DC. USA Patent 
4,800,540. 24 Jan 1989. Filed date 4 Dec 1986. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

This invention uses an ultrasonic transmitter and receiver and a 
microprocessor to detect the presence of an object. In the reset 
mode the invention uses a plurality of echoes from each ultrasonic 
burst to create a reference table of the echo-burst-signature of the 


empty monitored environment. The invention then processes the 
reference table so that it only uses the most reliable data. In the de- 
tection mode the invention compares the echo-burst-signature of the 
present environment with the reference table, detecting an object if 
there is a consistent difference between the echo-burst-signature of 
the empty monitored environment recorded in the reference table 
and the echo-burst-signature of the present environment. 


29136 Radio frequency coaxial feedthrough. Owens, T.L. To 
Dept. of Energy, Washington, DC. USA Patent 4,799,036. 17 Jan 
1989. Filed date 07 Dec 1987. HO1P 1/08;HO1P 5/00. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

A radio frequency coaxial transmission line feedthrough device is 
described for transmitting radio frequency energy between first and 
second coaxial transmission line regions of different pressure, com- 
prising: a coaxial transmission line segment having an inner 
cylindrical conductor formed of an electrically conductive material 
and an outer cylindrical conductor formed of an electrically conduc- 
tive material and coaxially disposed about and spaced from the inner 
conductor, the coaxial transmission line segment being adapted for 
connection between the first and second coaxial transmission line 
regions; at least one pressure barrier means for sealably isolating 
the first and second coaxial transmission line regions and providing 
transmission of the radio frequency energy therethrough, including 
an annular right circular cylinder barrier disk formed of a rigid, 
impermeable, electrically insulating material coaxially disposed be- 
tween and contiguous with the inner and outer conductors of the 
segment along the length thereof; a first radial force transmitting 
collar disposed about and contiguous with the outer surface of the 
outer conductor in axial alignment with the barrier disk; a sleeve 
formed of a material having a coefficient of expansion equal to or 
less than the barrier disk disposed about the fist radial force trans- 
mitting collar to continually generate a radially inward force sufficient 
to form a gas-tight seal between the inner surface of the outer con- 
ductor and the other diameter surface of the barrier disk. 


29137 Field-effect transistor having a superlattice channel 
and high carrier velocities at high applied fields. Chaffin, R.J.; 
Dawson, R.; Fritz, |.J.; Osbourn, G.C.; Zipperian, T.E. To Dept. of 
Energy, Washington, DC. USA Patent 4,797,716. 10 Jan 1989. 
Filed date 8 Jun 1987. vp. Available from Patent and Trademark Of- 
fice, Box 9, Washington, DC 20232. 

A field effect transistor comprises a semiconductor having a 
source, a drain, a channel and a gate in operational relationship. 
The semiconductor is a strained layer superlattice comprising alter- 
nating quantum well and barrier layers, the quantum well layers and 
barrier layers being selected from the group of layer pairs consisting 
of InGaAs/AlGaAs, InAs/InAlGaAs, and InAs/inAlIAsP. The layer 
thicknesses of the quantum well and barrier layers are sufficiently 
thin that the alternating layers constitute a superlattice which has a 
superlattice conduction and energy level structure in k-vector space 
which includes a lowest energy I-valiey and a next lowest energy 
L-valley, each k-vector corresponding to one of the orthogonal 
directions defined by the planes of the layers and the directions per- 
pendicular thereto. The layer thicknesses of the quantum well layers 
are selected to provide a superlattice Lop-valley which has a shape 
which is substantially more two-dimensional than that of the bulk L- 
valley. 


29138 Gradient index retroreflector. Layne, C.B. To Dept. of 
Energy, Washington, DC. USA Patent 4,789,219. 6 Dec 1988. Filed 
date 06 Mar 1986. G0O2B 5/12;G02B 5/136;G. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a retroreflector formed of a graded index 
lens with a reflective coating at one end. The lens has a length of 
an odd multiple of a quarter period thereof. Hexagonally shaped 
graded index lenses may be closely packed in an array to form a 
retroreflecting surface. 


4210 Combustion Systems 
Refer also to citation(s) 27848, 27861, 27862, 28169, 29058, 29362 


29139 (AD-A-203650/7/XAB) Soot formation behind a bluff- 
body burner. Final report, May 1883-October 1985. Proctor, C.L.; 
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Touati, A. Florida Univ., Gainesville, FL (USA). Dept. of Mechanical 
Engineering. Oct 1986. 57p. Available from NTIS, PC A04/MF A01. 
The objective of this study was to obtain information on the effects 
of fuel-composition, flame structure on soot formation in a labora- 
tory combustor with turbulent, recirculating flow conditions. Data are 
to provide a data base on soot-formation mechanisms for model 
development or validation. The report focused on using nonintrusive- 
measurement techniques in turbulent flames without disturbing the 
flow fields. Particle-sizing and population distribution were measured 
by scattered-light-intensity ratioing techniques, local flame velocity 
was measured via laser Doppler velocimetry, and temperature mea- 
surements were made using chrome-Alumel thermocouple probes. 


29140 Combustor for fine particulate coal. Carlson, L.W. To 
Dept. of Energy. USA Patent Application 7-148,513. 26 Jan 
1988. 17p. DOE Contract W-31109-ENG-38. Order Number 
DE89010900/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A particulate coal combustor with two combustion chambers is 
provided. The first combustion chamber is toroidal; air and fuel are 
injected, mixed, circulated and partially combusted. The air to fuel 
ratio is controlled to avoid production of soot or nitrogen oxides. 
The mixture is then moved to a second combustion chamber by in- 
jection of additional air where combustion is completed and ash 
removed. Temperature in the second chamber is controlled by cool- 
ing and gas mixing. The clean stream of hot gas is then delivered 
to a prime mover. 4 figs. 


29141 Response of a pulse combustor to changes in total 
ignition delay time. Keller, J.O. (Sandia National Labs., Livermore, 
CA (US)); Bramiette, T.T.; Westbrook, C.K.; Dec, J.E. pp. 448-453 
of Combustion fundamentals and applications. Combustion Institute, 
Pittsburgh, PA (1987). (CONF-870541—: Combustion fundamentals 
and applications: spring technical meeting of the Central States Sec- 
tion of the Combustion Institute, Argonne, IL, US, May 11, 1987). 
The response of a valved pulse combustor to changes in the rela- 
tive timing between the resonant pressure wave and the energy 
release rate is examined. Experiments were performed in which 
measurements of combustion chamber pressure, operating fre- 
quency, and spatially-integrated, time-resolved ensemble-averaged 
<OH> chemiluminescence were made. The total time interval re- 
quired for energy release is divided into a fluid dynamic species 
mixing time, a second fluid dynamic mixing time between cold reac- 
tants and hot reaction products, and a homogenous chemical 
kinetic ignition delay time. Each of these time scales is varied inde- 
pendently, as well as the characteristic resonance time of the pulse 
combustor. It is shown that each time scale can be varied sepa- 
rately to optimize the operation of the pulse combustor. All of these 
system responses are interpreted in terms of Rayleigh’s Criterion. In 
addition, theoretical models for the fluid dynamic mixing process 
and the chemical kinetic ignition delays are used to determine ac- 
tual values for the time scales for some of these subprocesses. 


4240 Pollution Control Equipment 
Refer also to citation(s) 27849, 28295 


29142 (AFME-87.11.0041.6) Energy management and envi- 
ronmental protection Proceedings. Agence Francaise pour la 
Maitrise de l’Energie, 75 - Paris. 1987. 136p. (In French). (CONF- 
870350-: ME! 87: European technical symposium on energy 
management in industry, Paris, FR, March 31, 1987). Order Num- 
ber DE89764072/JAW. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

The following topics concerning energy conservation and environ- 
ment protection are presented: desulfurization, with energy 
recovery, of boiler smokes produced with high sulfur content com- 
mercial fuels, a_ self-desulfurization boiler plant, an interrelated 
fluidized beds depolluting heat exchanger, nitrogen oxide emission 
measurements on two ignifiuid boilers, utilization of chlorated alter- 
native fuels in the cement industry, comparison between the 
anaerobic and aerobic processes for the pollution abatement of liq- 
uid effluents from a distillation plant. 


29143 Use of ferrous chelates of SH-containing amino acids 
and peptides for the removal of NO, and SO, from flue gas. 


Chang, S.G. (Applied Science Div., Lawrence Berkeley Lab., Univ. 
of California, Berkeley, CA (US)); Littlejohn, D.; Liu, D.K. Industrial 
and Engineering Chemistry Research (USA), 27(11): 2156-2161 
(Nov 1988). 

The use of ferrous complexes of SH-containing amino acids and 
peptides for the removal of NO and SOz in wet flue gas clean-up 
systems is reported. The ferrous chelates investigated in the 
present study include those of cysteine, N-acetylcysteine, penicil- 
lamine, N-acetylpenicillamine, glutathine, and _ cysteinylglycine. 
Compared to conventional chelates such as EDTA, these thioamino 
acids/peptides not only can stabilize ferrous ion in alkaline solutions 
to promote the absorption of NO but are also capable of rapidly re- 
ducing any ferric ions formed during the scrubbing process back to 
ferrous ions so that continual absorption of NO can be achieved. In 
the case of ferrous cysteine and ferrous penicillamine, most of the 
absorbed NO is reduced to No. The disulfide form of several of the 
thioamino acids/peptides produced upon oxidation can be conve- 
niently reduced by SOz and H2S to regenerate the starting 
materials, thus making possible the recycling of the reagents. 
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Refer also to citation(s) 29212, 29244, 29261, 29302, 29309, 
29313, 29638, 29639, 29701, 30223 


29144 (ANL-HEP-TR-89-39) High Energy Physics Division: 
Semiannual report of research activities, July 1, 1988— 
December 31, 1988. Argonne National Lab., IL (USA). High Energy 
Physics Div. 1988. 90p. DOE Contract W-31109-ENG-38. Order 
Number DE89011887/JAW. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

This paper briefly discusses progress at Argonne National Labo- 
ratory in the following areas: Experimental Program; Theory 
Program; Experimental Facilities Research; Accelerator Research 
and Development; and SSC Detector Research and Development. 


29145 (BNL—41838) Operational experience with heavy ions 
at BNL: An update. Cardner, C.; Reece, R.K.; Ahrens, L.A.; Bar- 
ton, D.S.; Beavis, D.; Benjamin, J.; Foelsche, H.; Gill, E.; Raka, E.; 
Sidhu, S. Brookhaven National Lab., Upton, NY (USA). 1989. 3p. 
Sponsored by DOE Energy Research. DOE Contract AC02- 
76CHO0016. (CONF-890335—129: 13. particle accelerator 
conference, Chicago, IL, US, 20-23 Mar 1989). Order Number 
DE89012540/JAW. Available from NTIS, PC A02/MF A01 - OSTI. 

Since May 1986, the heavy ion transfer line (HITL) which joins 
the Tandem Van de Graaff facility and the AGS at Brookhaven Na- 
tional Laboratory has permitted the acceleration of heavy ions (up 
to sulfur) to 14.5 GeV/nucleon. The Tandem, operating with a 
pulsed ion source, supplies a fully stripped ion beam at about 7 
MeV/nucleon which is transported via the HITL to the AGS. A low 
frequency rf system accelerates the beam in the AGS to about 200 
MeV/nucleon and the high frequency rf system, normally used for 
proton acceleration, completes the acceleration to 14.5 GeV/ 
nucleon. The high energy ion beams are delivered to four experi- 
mental beam lines using standard resonant extraction. Following is 
an update of the performance and operational characteristics asso- 
ciated with the production, transport, and acceleration of these ion 
beams. 10 refs., 2 figs., 2 tabs. 


29146 (BNL-42592) The Relativistic Heavy lon Collider 
(RHIC) project at Brookhaven. Ludiam, T.W. Brookhaven National 
Lab., Upton, NY (USA). 1988. 12p. Sponsored by DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-881154~7: 
International symposium on electron beam ion sources and their ap- 
plications, Upton, NY, US, 14-18 Nov 1988). Order Number 
DE89011871/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This paper discusses the concept; injectors and machine perfor- 
mance; and outlook for experiments at the Brookhaven Relativistic 
Heavy lon Collider. 6 refs., 5 figs. (LSP) 
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29147 (BNL-42638) A Stretcher for the Brookhaven AGS. 
Foelsche, H.W.J. Brookhaven National Lab., Upton, NY (USA). 
1989. 12p. Sponsored by DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890299-6: AHF accelerator design 
workshop, Los Alamos, NM, US, 20-25 Feb 1989). Order Number 
DE89012532/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Brookhaven National Laboratory is proposing to add a Stretcher 
ring to increase the capacity and the quality of the experimental 
physics program at the AGS. At the present time a typical AGS cy- 
cle is about equally divided between the task of accelerating the 
beam to full energy and the task of distributing it on a 30 GeV flat- 
top. The Stretcher, a 30 GeV de storage ring, will take over from 
the AGS the distribution of the high energy beam with a continuous 
slow spill, and the AGS can then provide beam for the program at 
more than twice the present repetition rate. In this manner the aver- 
age current delivered to the experimenters will be more than 
doubled, and the duty cycle of the spill will increase from the 
present optimum of about 40% to nearly 100%. The Stretcher pro- 
posal continues the gradual evolution of the AGS toward a high 
intensity hadron factory. At the present time the AGS provides 
about 1 yA average proton current. With the booster alone, now un- 
der construction, this is expected to increase to above 4 pA, and 
with the Stretcher to about 8-10 uA, an order of magnitude higher 
than now. 5 refs., 9 figs. 


29148 (DOE/ER/40465-1) Advanced accelerator concepts: 
Progress report and summary of proposed second-year re- 
search. Davidson, R.C.; Wurteie, U.S. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Plasma Fusion Center. Feb 1989. 96p. 
Sponsored by DOE Energy Research. DOE Contract FG02- 
88ER40465. Order Number DE89013571/JAW. Available from 
NTIS, PC AOS5/MF A01 - OSTI; GPO Dep. 

This report summarizes technical progress during the first year of 
the three-year proposal supported by the Department of Energy 
under Contract No. FG02-88ER40465. Funds are requested to con- 
tinue a vigorous theoretical program in critical problem areas related 
to advanced accelerator concepts and the basic equilibrium, stabil- 
ity, and radiation properties of intense charged particle beams and 
nonneutral plasmas. 52 refs. 


29149 (DOE/FTR-9010791) [Visit to KEK to discuss con- 
trols technology in connection with upgrades of several KEK 
accelerator control systems, Tsukuba and Riken 8 GeV Storage 
Ring Project, Tokyo, Japan, March 22-April 2, 1989]: Foreign 
trip report. Niederer, J.A. Brookhaven National Lab., Upton, NY 
(USA). 12 Apr 1989. 9p. DOE Contract AC02-76CH00016. Order 
Number DE89010791/JAW. Available from NTIS, PC AO02/MF A01 - 
OSTI; GPO Dep. 

The narrative discusses activities at KEK, gives impressions about 
computer support and directions, comments on existing controls sys- 
tems, and notes areas of possible future collaboration in this rather 
narrow field. Similar topics are outlined from a visit to the Riken de- 
sign group in Tokyo. A possible small workshop, future oriented, to 
review software methods for accelerator projects was discussed. 


29150 (DOE/SF/00515-T88) Institutional 
FY1994. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Dec 1988. 52p. DOE Contract AC03-76SF00515. 
(SLAC-USERS-BULLETIN-105). Order Number DE89012454/JAW. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report discusses future plans of the Stanford Linear Acceler- 
ator Center. Topics covered are: Laboratory Mission; Special 
Issues; Laboratory Strategic View; Scientific Program at SLAC; Ini- 
tiatives; Education and Technology Transfer Programs; Site and 
Facilities; and Resource Projections. 9 tabs. 


Plan, FY1989- 


29151 


(FNAL/C-89/39) Tevatron operational experiences. 
Norris, B.L.; Theilacker, J.C. Fermi National Accelerator Lab., 


Batavia, IL (USA). Feb 1989. 14p. DOE Contract AC02- 
76CH03000. (CONF-890270—4: International industrial symposium 
on the super collider, New Orleans, LA, US, February 8, 1989). Or- 
der Number DE89011084/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 


Fermilabs superconducting accelerator, the Tevatron has been 
operational for nearly six years. The history of its operation is pre- 
sented. Several long shutdowns for superconducting dipole repairs 
are discussed. The dominant factor influencing the repair was con- 
ductor motion which fatigued the cable in the magnet ends. 
Borescoping and x-raying techniques were used to determine which 
magnet ends required repair. Detailed downtime logs were kept for 
each of the running periods. A discussion of the sources of down- 
time and a comparison for different operating modes is presented. 


29152 (FNAL/C—89/52) Microprocessors and other proces- 
sors for triggering and filtering at the SSC. Gaines, |. Fermi 
National Accelerator Lab., Batavia, IL (USA). Mar 1989. 11p. DOE 
Contract ACO2-76CH03000. (CONF-8901118-2: Workshop on trig- 
gering and data acquisition for experiments at the Superconducting 
Super Collider, Toronto, CA, January 16, 1989). Order Number 
DE89011088/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The rapid increase in processing power available in commercial 
integrated circuits presents the high energy physics community with 
important opportunities for SSC era data acquisition systems. The 
processors that will be available in the late 90’s will allow enormous 
amounts of computing power to be utilized on-line and will permit 
commercial high level language programmable devices to be used 
for tasks previously performed by home-brew, hard-wired, or 
microcoded devices. | will describe this processor revolution, in par- 
ticular with respect to the new RISC (reduced instruction set 
computer) microprocessor now becoming available. These proces- 
sors are already commercially available with processing power of 
20 VAX 11/780 equivalents per chip, and a number of different 
manufacturers expect chips of 100 VAX power by the early 1990's. | 
will also discuss the plans the Fermilab ACP group has to exploit 
one such RISC chip for both off-line and on-line use. Finally, | will 
mention digital signal processors (DSPs) and other more special- 
ized chips that offer even greater amounts of processing power with 
only slightly less convenience. 5 refs., 5 figs., 1 tab. 


29153 (FNAL/C—89/81) 400 MeV upgrade for the Fermilab 
linac. MacLachlan, J.A. Fermi National Accelerator Lab., Batavia, IL 
(USA). 24 Mar 1989. 11p. DOE Contract AC02-76CH03000. 
(CONF-890335-92: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011456/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Fermilab has plans for a comprehensive accelerator upgrade to 
open new possibilities for both the fixed target and collider experi- 
mental programs. An early step in this program is to increase the 
energy of the linac from 200 to 400 MeV by replacing the last four 
of its nine 201 MHz Alvarez tanks with twenty-eight 805 MHz side- 
coupled cavity chains operating at about 8 MV/m average axial 
fieid. The principal purpose is to reduce the incoherent spacecharge 
tuneshift at injection into the Booster which currently limits both the 
brightness of the beam, an important determinant of collider lumi- 
nosity, and total intensity to produce both the antiprotons for the 
collider and the beams to fixed target experimental areas. Other 
consequences of higher Booster injection energy expected to con- 
tribute to some degree of higher intensity limits and improved 
operational characteristics include improved quality of the guide 
field at injection, reduced frequency swing for the rf systems, and 
smaller emittance for the injected beam. The linac upgrade project 
has moved from a 1986 study through a development project in- 
cluding structure models and numerical studies to a full-feature 
module prototyping starting this year. 


29154 (FNAL-TM-1576) Tevatron status. Dugan, G. Fermi 
National Accelerator Lab., Batavia, IL (USA). Mar 1989. 6p. DOE 
Contract AC02-76CH03000. (CONF-890335—122: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011294/JAW. Available from NTIS, PC A02 - OSTI. 
The Fermilab Tevatron is both the world’s highest energy acceler- 
ator system and first large-scale superconducting synchrotron. Since 
Tevatron commissioning in July 1983, the accelerator has operated 
in 1984, 1985 and 1987 with extracted beams of 800 GeV for three 
runs of fixed target physics, and in 1987, and 1988, with proton- 
antiproton colliding beams at 900 x 900 GeV. This paper will focus 
on the collider operation of the Tevatron: its present status and the 
outlook for its longer-term future evolution. 18 refs., 3 figs., 2 tabs. 
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29155 (INIS-SU-77/A, pp. 310-321) Integral measurements 
and calculations of neutron and gamma-ray emission at 14 
MeV and an overview of the new multi-user tandem at LLNL. 
Hansen, L.F. (Lawrence Livermore National Lab., CA (USA)). Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij. 1988. (CONF- 
870959-: 1. international conference on neutron physics, Kiev, SU, 
September 21, 1987). In Neutron physics. Vol. 1. Order Number 
DE89780087/JAW. Available from NTIS (US Sales Only), PC 
A19/MF A01. 

It is paper two topics will be presented, (a) the integral measure- 
ments and calculations of gamma-ray and neutron emission spectra 
due to a source of 14 MeV neutrons from materials of interest to 
thermonuclear reactors and (b) an overview of the new multi-user 
accelerator facility being built at LLNL. Under (a), recent measure- 
ments of the gamma-ray and neutron leakage spectra from 
materials ranging from Be to 2°®U pulsed with 14 MeV neutrons are 
presented. The Monte Carlo calculational analysis using the TART 
and SANDYL codes with the ENDL and ENDF/B-V photoneutron li- 
braries is discussed. Under (b), details of the new multi-disciplinary 
laboratory centered around a 10 MV Van de Graaff with four ion 
sources and 19 experimental beam lines will be given. The experi- 
mental program to be carried out in this facility will be discussed. 19 
refs.; 4 figs.; 2 tabs. 


29156 (INS-ZDAJ-PL-A-2016) Frequency dependent 
capacitive-inductive model for axially coupled Pl/2 standing 
wave biperiodic structures. Sekutowicz, J.; Kulinski, S.; Pachan, 
M. Institute for Nuclear Studies, Otwock-Swierk (Poland). 1985. 
16p. Order Number DE88706288/JAW. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Printing in 1986 or later. Received in February 1988. 

The axially coupled PI/2 biperiodic, standing wave accelerating 
structure is analysed. Two models for chain coupled cavities are 
considered, firstly the model with inductive coupling between the 
cavities and secondly the capacitive-inductive model with frequency 
dependence of the coupling element. It is shown by comparison 
with experimental results, that the second model is better suited to 
describe dispersion relation of the structure. Calculations of the pa- 
rameters of dispersion curves for both types of coupling are given 
together with experimental results. 4 refs., 5 figs., 2 tabs. 


29157 (LA-UR-89-1221) Accelerator for the production of 
tritium (APT). Wilson, M.T.; Bhatia, T.S.; Guy, F.W.; Neuschaefer, 
G.H.; Wangler, T.P.; Young, L.M. Los Alamos National Lab., NM 
(USA). 1989. 4p. Sponsored by DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. (CONF-890335-82: 13. particle accelerator 
conference, Chicago, IL, US, 20-23 Mar 1989). Order Number 
DE89011187/JAW. Available from NTIS, PC A02/MF AOi - OSTI; 
GPO Dep. 

A collaborative study by Los Alamos and Brookhaven National 
Laboratories, supported by the Westinghouse Hanford Company, in- 
vestigating a facility to produce tritium for the nation's defense 
needs indicates that a 1.6-GeV, 250-mA proton accelerator is re- 
quired. A reference design of this accelerator starts with two parallel 
125-keV injectors feeding 350-MHz radio-frequency quadrupoles 
(RFQ) that funnel at 2.5 MeV into a 700-MHz drift-tube linac (DTL). 
The DTL injects at 100 MeV into a 1400-MHz side-coupled linac 
(SCL). The accelerator will cost about $1.2 B and require 746 MW 
of electricity. 3 refs., 3 tabs. 


29158 (LBL-PUB—643-Rev.2) An ALS handbook: A summary 
of the capabilities and characteristics of the advanced light 
source. Lawrence Berkeley Lab., CA (USA). Apr 1989. 80p. DOE 
Contract AC03-76SF00098. Order Number DE89011817/JAW. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This booklet aims to provide the prospective user of the Advanced 
Light Source with a concise description of the radiation a researcher 
might expect at his or her experimental station. The focus is there- 
fore on the characteristics of the light that emerges from insertion 
devices and bending magnets and on how components of the beam 
lines further alter the properties of the radiation. The few specifica- 
tions and operating parameters of the ALS storage ring that are of 
interest are those that directly determine the radiation characteris- 
tics. Sections 4 through 5 are primarily devoted to summary 


presentations, by means of performance plots and tabular compila- 
tions, of radiation characteristics at the ALS—spectral brightness, 
flux, coherent power, resolution, etc—assuming a representative set 
of three undulators and one wiggler and a corresponding set of four 
beam lines. As a complement to these performance summaries, 
Section 1 is a general introductory discussion of synchrotron radia- 
tion and the ALS, and Section 2 discusses the properties of the 
stored electron beam that affect the radiation. Section 3 then pro- 
vides an introduction to the characteristics of synchrotron radiation 
from bending magnets, wigglers, and undulators. In addition, Sec- 
tion 5 briefly introduces the theory of diffraction-grating and crystal 
monochromators. As compared with previous editions of this book- 
let, the performance plots and tabular compilations of the ALS 
radiation characteristics are now based on conservative engineering 
designs rather than preliminary physics designs. 


29159 Switchable radioactive neutron source device. Stan- 
ford, G.S.; Rhodes, E.A.; Devolpi, A.; Boyar, R.E. To Dept. of 
Energy. USA Patent Application 7-117,602. 6 Nov 1987. 22p. DOE 
Contract W-31109-ENG-38. Order Number DE89011785/JAW. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This invention is a switchable neutron generating apparatus com- 
prised of a pair of plates, the first plate having an alpha emitter 
section on it and the second plate having a target material portion 
on it which generates neutrons when its nuclei absorb an alpha par- 
ticle. In operation, the alpha portion of the first plate is aligned with 
the neutron portion of the second plate to produce neutrons and 
brought out of alignment to cease production of neutrons. 3 figs. 


29160 A particle accelerator employing transient space 
charge potentials. Post, R.F. To Dept. of Energy. USA Patent 
Application 7-160,384. 25 Feb 1988. 16p. DOE Contract W-7405- 
ENG-48. Order Number DE89010767/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The invention provides an accelerator for ions and charged parti- 
cles. The plasma is generated and confined in a magnetic mirror 
field. The electrons of the plasma are heated to high temperatures. 
A series of local coils are placed along the axis of the magnetic mir- 
ror field. As an ion or particle beam is directed along the axis in 
sequence the coils are rapidly pulsed creating a space charge to 
accelerate and focus the beam of ions or charged particles. 3 figs. 


29161 Linear induction accelerator. Buttram, M.T.; Ginn, J.W. 
To Dept. of Energy. USA Patent Application 7-209,398. 21 Jun 
1988. 19p. DOE Contract AC04-76DP00789. Order Number 
DE89010963/JAW. Available from NTIS, PC A03 - OSTI. 

A linear induction accelerator includes a plurality of adder cavities 
arranged in a series and provided in a structure which is evacuated 
so that a vacuum inductance is provided between each adder cavity 
and the structure. An energy storage system for the adder cavities 
includes a pulsed current source and a respective plurality of bipo- 
lar converting networks connected thereto. The bipolar high-voltage, 
high-repetition-rate square pulse train sets and resets the cavities. 4 
figs. 


29162 Variable energy constant current accelerator struc- 
ture. Anderson, O.A. To Dept. of Energy. USA Patent Application 
7-218,390. 13 Jul 1988. 40p. DOE Contract AC03-76SF00098. Or- 
der Number DE89011438/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

A variable energy, constant current ion beam accelerator struc- 
ture is disclosed comprising an ion source capable of providing the 
desired ions, a pre-accelerator for establishing an initial energy 
level, a matching/pumping module having means for focusing 
means for maintaining the beam current, and at least one main ac- 
celerator module for continuing beam focus, with means capable of 
variably imparting acceleration to the beam so that a constant beam 
output current is maintained independent of the variable output 
energy. In a preferred embodiment, quadrupole electrodes are pro- 
vided in both the matching/pumping module and the one or more 
accelerator modules, and are formed using four opposing cylinder 
electrodes which extend parallel to the beam axis and are spaced 
around the beam at 90° intervals with opposing electrodes main- 
tained at the same potential. 12 figs., 3 tabs. 
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29163 (SAND-87-1564) System manager’s technical guide 
for PBFAII control/monitor system. Simpson, C.E. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Apr 1989. 34p. DOE Contract 
AC04-76DP00789. Order Number DE89011323/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document describes the methodology for implementation and 
management of the PBFAII Control/Monitor Software System. It also 
describes software documentation using an automated software en- 
gineering tool. A prerequisite to the efficient use of this document is 
the information contained in a companion document titled “The 
Structure and Function of the PBFAIi Control System,” SAND—87- 
1563. 2 refs. 


29164 (SLAC—335) Proceedings of the international work- 
shop on next-generation linear colliders. Riordan, M. (ed.). 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Dec 
1988. 351p. DOE Contract AC03-76SF00515. (CONF-8811179— 
Summ.: International workshop on next generation linear colliders, 
Stanford, CA, US, November 28, 1988). Order Number 
DE89010535/JAW. Available from NTIS, PC A16 - OSTI. 

This report contains papers on the next-generation of linear collid- 
ers. The particular areas of discussion are: parameters; beam 
dynamics and wakefields; damping rings and sources; rf power 
sources; accelerator structures; instrumentation; final focus; and re- 
view of beam-beam interaction. 


29165 (UCID—21643) Initial soft x-ray production experi- 
ments on RACE [Ring ACceleration Experiment]. Hammer, J.H.; 
Hartman, C.W.; Molvik, A.W. Lawrence Livermore National Lab., CA 
(USA). 4 Apr 1989. 12p. DOE Contract W-7405-ENG-48. Order 
Number DE89011341/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Initial ring stagnation experiments on the Ring ACceleration Ex- 
periment (RACE) show photon fluences consistent with modeling 
(approximately a few kilojoules with hy > 10 eV) and an output 
time scale of the order of the shock heating time (6-10 ys). In this 
report we describe the first experiments on soft x-ray production in 
the RACE device at LLNL. The RACE experiment is a coaxial accel- 
erator of magnetically confined plasma rings (compact toroids) that 
produces plasma velocities in the range 10’ — 3 x 108 cm/s with di- 
rected kinetic energies from 4 to 40 kJ. RACE is a proof-of-principle 
scale device with the goal of demonstrating the feasibility of the 
compact-torus accelerator as a high-power density driver for many 
applications, including x-ray production. 3 refs., 4 figs., 2 tabs. 


29166 Development of new scintillating fiber detectors for 
high energy physics applications. Ruchti, R. (Dept. of Physics, 
Univ. of Notre Dame, Notre Dame, IN (US)); Baumbaugh, B.; Bose, 
A.; Ditmire, T.; Kennedy, C.; Puseljic, D.; Baumbaugh, A.; Knicker- 
bocker, K.; Ellis, J.; Mead, R. /EEE (institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science (USA), 
36(1): 146-149 (Feb 1989). (CONF-881103-: IEEE nuclear science 
symposium, Orlando, FL, US, November 9, 1988). 

The authors have been developing new scintillating fiber detec- 
tors for colliding beam and fixed target applications. In this paper, 
they present initial results from a developmental study of high re- 
fractive index, liquid scintillators, and the incorporation of these 
liquids into glass capillaries. Advantages of liquid-in-capillary fiber 
detectors include: high efficiency and fast decay; the potential for 
high-resolution tracking as light emission is expected to be local to 
the deposited ionization in liquids containing single solutes; the po- 
tential for good radiation resistance; and replaceability. 


29167 A fastbus flash ADC system for the Mark Il Vertex 
chamber. Barker, L. (Stanford Linear Accelerator Center Stanford 
Univ., Stanford, CA (US)). /EEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science (USA), 36(1): 
643-645 (Feb 1989). (CONF-881103-: IEEE nuclear science sym- 
posium, Orlando, FL, US, November 9, 1988). 

This is a description of a flash ADC system built for the Mark II 
experimental at the Stanford Linear Accelerator Center (SLAC). 
This system was designed for use in the experiment’s vertex 
chamber where signals could occur over a relatively long time, ap- 
proximately 10 microseconds. This long time, coupled with fast 
cable amplifiers, necessitated an alternate design approach than 
was used with a dE/dX FASTBUS flash ADC design. 


29168 PASHA- an approach to computer-aided hardware de- 
bugging. Agostini, R.C. (Stanford Linear Accelerator Center, 
Stanford Univ., Stanford, CA (US)); Walz, H.V.; Gustavson, D.B.; 
Barker, L. /JEEE (institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science (USA), 36(1): 756-759 (Feb 
1989). (CONF-881103-: IEEE nuclear science symposium, Or- 
lando, FL, US, November 9, 1988). 

An interactive computer-aided diagnostic tool for the SLAC (Stan- 
ford Linear Accelerator Center) FASTBUS SNOOP has been 
developed. The distributed software package, written in FORTH, 
and executing concurrently on an IBM PC and on the SNOOP, au- 
tomatically tests the board and allows pinpointing faults by running 
a set of specific tests. Special attention has been given to the 
menu-driven man-machine interface which guides the use through 
the debugging session. Details of the design and results of field tri- 
als are reported. 
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29169 (BNL-41856) Description of new vacuum chamber 
correction concept. Danby, G.T.; Jackson, J.W. Brookhaven Na- 
tional Lab., Upton, NY (USA). 1989. 6p. DOE Contract 
AC02-76CH00016. (CONF-890335-—76: 13. particle accelerator con- 
ference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011251/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

For rapid cycled accelerators eddy currents induced in vacuum 
chambers (VC) are typically the dominant source of systematic and 
random field aberrations. Complex thin wall VC are expensive and 
delicate where bakeout is required, as in the AGS Booster under 
construction. Thick wall VC are rugged and economical but produce 
large eddy currents. A “Self-Correction” concept has been devel- 
oped and tested which corrects automatically by transformer action, 
even for variable B cycles. Coils attached to the outside of the VC 
cancel eddy current aberrations over the entire “good field” aper- 
ture. The (inexpensive) correction coils follow the local contour of 
the VC, so large transverse VC movements are tolerated; both the 
aberrations and their corrections have the same displaced coordi- 
nates. Experimental results are presented for Booster correction coil 
designs demonstrating both self-correction and excitation by a sep- 
arate power supply. Analytic results applicable to the Booster and 
other fast cycling accelerators are discussed. The eddy current field 
aberrations induced in a pre-production full size vacuum chamber 
inserted in an AGS Booster dipole have been successfully elimi- 
nated by the “self correction” coils attached to its surface. The 
voltage induced in a two-turns per pole “back leg” winding is suffi- 
cient to supply the necessary current through the correction 
winding. A nichrome wire attached in series provides adjustable re- 
sistance for current control. 2 refs., 7 figs. 


29170 (BNL-42580) Measurement of the longitudinal pa- 
rameters of an electron beam in a storage ring. Krinsky, S. 
Brookhaven National Lab., Upton, NY (USA). 1989. 18p. DOE 
Contract AC02-76CH00016. (CONF-8810356-1: Joint US/Cern ac- 
celerator school, Capri, IT, October 20, 1988). Order Number 
DE89010570/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

We discuss the determination of the longitudinal parameters of a 
bunched beam of electrons or positrons circulating in a storage ring. 
From the analysis of the beam current observed at a fixed 
azimuthal location, one can learn much about the longitudinal be- 
havior. We present an elementary analysis of the time-dependence 
of the current. In particular, we discuss the determination of the av- 
erage current, bunch length, synchrotron oscillation frequency, and 
the coherent synchrotron oscillation modes associated with longitu- 
dinal instabilities. A brief discussion is also given of the incoherent 
synchrotron oscillations, or Schottky noise. We review the electro- 
magnetic field traveling with a charge in uniform motion, and 
introduce some of the most common devices used to detect this 
field: capacitive pick-up, stripline monitor, and DC beam current 
transformer. Our paper is organized as follows: We discuss the 
analysis of the time-dependence of the beam current. Then, the 
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measurement of the current is considered. Finally, we describe 
some measurements of energy spread and bunch lengthening 
made recently at SLAC on the SLC damping ring. 12 refs., 6 figs. 


29171 (BNL-42672) Real time closed orbit correction sys- 
tem. Yu, L.H.; Biscardi, R.; Bittner, J.; Bozoki, E.; Galayda, J.; 
Krinsky, S.; Nawrocky, R.; Singh, O.; Vignola, G. Brookhaven Na- 
tional Lab., Upton, NY (USA). 1989. 4p. Sponsored by DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-890335—139: 
13. particle accelerator conference, Chicago, IL, US, 20-23 Mar 
1989). Order Number DE89011900/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI. 

We describe a global closed orbit feedback experiment, based 
upon a real time harmonic analysis of both the orbit movement and 
the correction magnetic fields. The feedback forces the coefficients 
of a few harmonics near the betatron tune to vanish, and signifi- 
cantly improves the global orbit stability. We present the results of 
the experiment in the UV ring using 4 detectors and 4 trims, in 
which maximum observed displacement was reduced by a factor of 
between 3 and 4. 4 refs., 3 figs. 


29172 (DOE/ER/40150-71) Analytic study of the high- 
frequency impedance. Heifets, S.A. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. 1988. 19p. Sponsored by DOE 
Energy Research. DOE Contract ACO5-84ER40150. (CEBAF-PR-— 
89-014). Order Number DE89012313/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The interaction of short bunches with the beam environment is 
described using simple models. The impedances of typical elements 
if an accelerator structure are obtained. The cross-talk between ele- 
ment, the impedance of a periodic array, and the effect of tapering 
are discussed. The results allow fast estimate of the high frequency 
impedance with reasonable accuracy for a cavity of arbitrary shape 
and give a guideline for impedance optimization. 21 refs., 3 figs. 


29173 (FNAL/C—89/24) Phase space concepts. Michelotti, L. 
Fermi National Accelerator Lab., Batavia, IL (USA). Jan 1989. 58p. 
DOE Contract AC02-76CH03000. (CONF-8708323-2: US Particle 
Accelerator Summer School, Batavia, IL, US, August 3, 1987). Order 
Number DE89011082/JAW. Available from NTIS, PC A04 - OSTI. 

In these lectures we shall look into this geometric approach to the 
study of Hamiltonian dynamical systems, especially in connection 
with the kinds of problems which arise in accelerator orbit theory. 
Our own relatively modest goals will be to delineate the idea of in- 
variant tori in phase space, to define and illustrate the importance of 
resonant orbits and their separatrices as structures for organizing 
dynamics, and to touch upon the meaning of chaotic orbits in nonin- 
tegrable systems. 26 refs., 15 figs. 


29174 (FNAL/C-89/75) Improvements in bunch coalescing 
in the Fermilab Main Ring. Martin, P.S.; Meisner, K.G.; Wildman, 
D.W. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1989. 
3p. DOE Contract AC02-76CH03000. (CONF-890335-93: 13. parti- 
cle accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011454/JAW. Available from NTIS, PC A02 - OSTI. 
This paper discusses the improvements in the performance of the 
bunch coalescing operation in the Fermilab Main Ring which have 
resulted in increased efficiency and the capability to produce 
bunches containing more than 101" protons. 3 refs., 3 figs. 


29175 (FNAL/C-89/77) Space-charge effects in the Fermilab 
Main Ring at 8 GeV. Mane, S.R. Fermi National Accelerator Lab., 
Batavia, IL (USA). Mar 1989. 3p. DOE Contract AC02-76CH03000. 
(CONF-890335-97: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011460/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

| use computer tracking to investigate the effects of space-charge 
on particle motion in the Fermilab Main Ring at p = 8 GeV/c. The 
results are found to agree with the Laslett tuneshift formula. Simple 
model cases are also studied to speed up the tracking. The effects 
of synchrotron oscillations, via tune modulation and dispersion, are 
included. 2 refs., 5 figs. 


29176 (FNAL/C-89/78) Studies and calculations of trans- 
verse emittance growth in high-energy proton storage rings. 
Mane, S.R.; Jackson, G. Fermi National Accelerator Lab., Batavia, 


IL (USA). Mar 1989. 4p. DOE Contract AC02-76CH03000. (CONF- 
890335-91: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89011457/JAW. Available from 
NTIS, PC AO2 - OSTI. 

In the operation of proton-antiproton colliders, an important goal is 
to maximize the integrated luminosity. During such operations in the 
Fermilab Tevatron, the transverse beam emittances were observed 
to grow unexpectedly quickly, thus causing a serious reduction of 
the luminosity. We have studied this phenomenon experimentally 
and theoretically. A formula for the emittance growth rate, due to 
random dipole kicks, is derived. In the experiment, RF phase noise 
of known amplitude was deliberately injected into the Tevatron to 
kick the beam randomly, via dispersion at the RF cavities. Theory 
and experiment are found to agree reasonably well. We also briefly 
discuss the problem of quadrupole kicks. 14 refs., 2 figs., 3 tabs. 


29177 (FNAL/C—89/79) Radiative polarization in high-energy 
storage rings. Mane, S.R. Fermi National Accelerator Lab., 
Batavia, IL (USA). Mar 1989. 4p. DOE Contract ACO02-76CH03000. 
(CONF-890335-95: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011458/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

Electron and positron beams circulating in high-energy storage 
rings become spontaneously polarized by the emission of syn- 
chrotron radiation. The asymptotic degree of polarization that can 
be attained is strongly affected by so-called depolarizing reso- 
nances. Detailed experimental measurements of the polarization 
were made SPEAR about ten years ago, but due to lack of a suit- 
able theory only a limited theoretical fit to the data has so far been 
achieved. | present a general formalism for calculating depolarizing 
resonances, which as been coded into a computer program called 
SMILE, and use it to fit the SPEAR data. By the use of suitable ap- 
proximations, | am able to fit both higher order and nonlinear 
resonances, and thereby to interpret many hitherto unexplained fea- 
tures in the data, and to resolve a puzzle concerning the asymmetry 
of certain resonance widths seen in the data. 18 refs., 2 figs. 


29178 (FNAL/C—89/82) Longitudinal damping in the Teva- 
tron collider. Kerns, Q.A.; Jackson, G.; Kerns, C.R.; Miller, H.; 
Reid, J.; Siemann, R.; Wildman, D. Fermi National Accelerator Lab., 
Batavia, IL (USA). Mar 1989. 4p. DOE Contract AC02-76CH03000. 
(CONF-890335-88: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011502/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

This paper describes the damper design for 6 proton on 6 pbar 
bunches in the Tevatron collider. Signal pickup, transient phase de- 
tection, derivative networks, and phase correction via the high-level 
rf are covered. Each rf station is controlled by a slow feedback loop. 
In addition, global feedback loops control each set of four cavities, 
one set for protons and one set for antiprotons. Operational experi- 
ence with these systems is discussed. 7 refs., 9 figs. 


29179 (FNAL/C—89/85) Nonlinear dynamics experiment in 
the Tevatron. Merminga, N.; Edwards, D.; Finley, D.; Gerig, R.; 
Gelfand, N.; Harrison, M.; Johnson, R.; Syphers, M.; Meller, R.; Sie- 
mann, R.; Talman, R. Fermi National Accelerator Lab., Batavia, IL 
(USA). 1989. 4p. DOE Contract AC02-76CH03000. (CONF-890335— 
98: 13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89011462/JAW. Available from NTIS, PC 
A02 - OSTI. 

Results of the continuing analysis of the nonlinear dynamics ex- 
periment E778 are presented. Sixteen special sextupoles introduced 
nonlinearities in the Tevatron. ‘Smear,’ which is one of the parame- 
ters used to quantify the degree of nonlinearity, was extracted from 
the data and compared with calculation. Injection efficiency in the 
presence of nonlinearities was studied. Measurements of the dy- 
namic aperture were performed. The final results in one degree of 
freedom of the smear, the injection efficiency and the dynamic aper- 
ture are presented. Particles captured on nonlinear resonance 
islands were directly observed and measurements were performed. 
The capture efficiency was extracted from the data and compared 
with prediction. The influence of tune modulation on the stability of 
these islands was investigated. Plans for future measurements are 
discussed. 4 refs., 6 figs. 
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29180 (FNAL/C—89/86) Analytical expressions for the smear 
due to nonlinear multipoles. Merminga, Nikolitsa; Ng, King-Yuen. 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1989. 4p. 
DOE Contract AC02-76CH03000. (CONF-890335-78: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011506/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

An analytical derivation of the horizontal smear due to sextupoles 
and octupoles is presented. A generalized expression for the hori- 
zontal smear due to all multipoles is derived. A two degree of 
freedom calculation yields the smear due to sextupoles and oc- 
tupoles. Experimental observations of the smear induced by special 
sextupoles have been made at the Fermilab Tevatron and our 
calculations agree very well with the data over a wide range of con- 
ditions. The smear due to random and systematic multipole errors 
in the dipoles, before and after the insertion of lumped correctors, is 
calculated for the SSC lattice. Finally the smear due to random and 
systematic multipole errors in the Tevatron dipoles is computed. 10 
refs., 2 figs., 1 tab. 


29181 (FNAL/C—89/88) Tune spectra in the Tevatron Col- 
lider. Jackson, G. Fermi National Accelerator Lab., Batavia, IL 
(USA). Mar 1989. 4p. DOE Contract AC02-76CH03000. (CONF- 
890335-96: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89011459/JAW. Available from 
NTIS, PC A02 - OSTI. 

A variety of transverse and longitudinal tune studies have been 
made in the Tevatron with both single and colliding beams. Besides 
measuring such typical quantities as tunes and chromaticity, beam- 
beam tune shifts and coherent beam-beam normal mode oscilla- 
tions have been observed. A number of measurements are reported 
where the beam response to stimulation is studied. 13 refs., 9 figs. 


29182 (FNAL/C—89/90) Simulation of coupled bunch mode 
growth driven by a high-Q resonator: A transient response ap- 
proach. Stahl, S.; Bogacz, S.A. Fermi National Accelerator Lab., 
Batavia, IL (USA). Mar 1989. 5p. DOE Contract AC02-76CH03000. 
(CONF-890335-81: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011509/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

In this article the use of a longitudinal phase-space tracking code, 
ESME, to simulate the growth of a coupled-bunch instability in the 
Fermilab Booster is examined. A description of the calculation of 
the resonant response is given, and results are presented for the 
growth of the coupled bunch instability in a ring in which all of the rf 
buckets are equally populated and in one in which several consecu- 
tive buckets are empty. 4 refs., 6 figs. 


29183 (FNAL/C—89/93) Amplitude growth due to random, 
correlated kicks. Michelotti, L.; Mills, F. Fermi National Accelerator 
Lab., Batavia, IL (USA). Mar 1989. 5p. DOE Contract 
AC02-76CH03000. (CONF-890335-86: 13. particle accelerator con- 
ference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011504/JAW. Available from NTIS, PC A02 - OSTI. 
Historically, stochastic processes, such as gas scattering or sto- 
chastic cooling, have been treated by the Fokker-Planck equation. 
In this approach, usually considered for one dimension only, the 
equation can be considered as a continuity equation for a variable 
which would be a constant of the motion in the absence of the sto- 
chastic process, for example, the action variable, | = ¢2z for 
betatron oscillations, where « is the area of the Courant-Snyder el- 
lipse, or energy in the case of unbunched beams, or the action 
variable for phase oscillations in case the beam is bunched. A flux, 
®, including diffusive terms can be defined, usually to second order. 
® = M,F(l) + Mz9F/dl + {hor-ellipsis}. M; and M2 are the expecta- 
tion values of 61 and (61)? due to the individual stochastic kicks over 
some period of time, long enough that the variance of these quanti- 
ties is sufficiently small. Then the Fokker-Planck equation is just OF/ 
8| + S/d] = 0. In many cases those where the beam distribution 
has already achieved its final shape, it is sufficient to find the rate of 
increase of (I) by taking simple averages over the Fokker-Planck 
equation. At the time this work was begun, there was good knowl- 
edge of the second moment for general stochastic processes due to 
stochastic cooling theory, but the form of the first moment was 
known only for extremely wideband processes. The purposes of this 


note are to derive an expression relating the expected single parti- 
cle amplitude growth to the noise autocorrelation function and to 
obtain, thereby, the form of M,; for narrow band processes. 4 refs. 


29184 (FNAL/C—89/96) Exploratory orbit analysis. Micheloctti, 
L. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1989. 4p. 
DOE Contract ACO2-76CH03000. (CONF-890335-85: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011505/JAW. Available from NTIS, PC A02 - OSTI. 

Unlike the other documents in these proceedings, this paper is 
neither a scientific nor a technical report. It is, rather, a short per- 
sonal essay which attempts to describe an Exploratory Orbit 
Analysis (EOA) environment. Analyzing the behavior of a four or six 
dimensional nonlinear dynamical system is at least as difficult as 
analyzing events in high-energy collisions; the consequences of do- 
ing it badly, or slowly, would be at least as devastating; and yet the 
level of effort and expenditure invested in the latter, the very atten- 
tion paid to it by physicists at large, must be two orders of 
magnitude greater than that given to the former. It is difficult to 
choose the model which best explains the behavior of a physical 
device if one does not first understand the behavior of the available 
models. The time is ripe for the development of a functioning EOA 
environment, which | will try to describe in this paper to help us 
achieve this goal. 


29185 (FNAL-TM-1563) Fermilab R and D test facility for 
SSC [Superconducting Super Collider] magnets. Strait, J.; 
Bleadon, M.; Hanft, R.; Lamm, M.; McGuire, K.; Mantsch, P.; 
Mazur, P.O.; Orris, D.; Pachnik, J. Fermi National Accelerator Lab., 
Batavia, IL (USA). Feb 1989. 14p. DOE Contract AC02- 
76CH03000. (CONF-890270-10: International industrial symposium 
on the super collider, New Orleans, LA, US, February 8, 1989). Or- 
der Number DE89011266/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The test facility used for R and D testing of full scale develop- 
ment dipole magnets for the SSC is described. The Fermilab 
Magnet Test Facility, originally built for production testing of Teva- 
tron magnets, has been substantially modified to allow testing also 
of SSC magnets. Two of the original six test stands have been re- 
built to accommodate testing of SSC magnets at pressures between 
1.3 Atm and 4 Atm and at temperatures between 1.8 K and 4.8 K 
and the power system has been modified to allow operation to at 
least 8 kA. Recent magnets have been heavily instrumented with 
voltage taps to allow detailed study of quench location and propa- 
gation and with strain gage based stress, force and motion 
transducers. A data acquisition system has been built with a capac- 
ity to read from each SSC test stand up to 220 electrical quench 
signals, 32 dynamic pressure, temperature and mechanical trans- 
ducer signals during quench and up to 200 high precision, low time 
resolution, pressure, temperature and mechanical transducer 
signals. The quench detection and protection systems is also de- 
scribed. 23 refs., 4 figs., 2 tabs. 


29186 (FNAL-TM-1571) Understanding and improving the 
Fermilab booster high field orbit. Chao, Y.; Ketcham, L.; Moore, 
C.D. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 
1989. 32p. DOE Contract AC02-76CH03000. Order Number 
DE89011473/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This note is an account of the authors’ effort in both understand- 
ing the Booster high field orbit and controlling it through 
displacements of the main combined function magnets. We were 
able to achieve the second goal with considerable accuracy while 
having limited success with the first, due to insufficient knowledge 
of the Booster dynamics. This work was initiated in Spring 1987 
with the orbit control via magnet moves the chief purpose. A series 
of magnet moves in 1987 and 1988 resulting from this study testi- 
fied to its reliability. The understanding of the Booster orbit in 
general remains an ongoing process in which we keep modifying 
our model with the hope of eventually having a quantitative grasp of 
the closed orbit and being able to manipulate it with more flexibility 
and accuracy. In this paper we give a brief description of the 
Booster environment in which the magnet moves are carried out, to- 
gether with background information concerning the magnet moves. 
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The method we use is discussed. The result of the moves is docu- 
mented, and our effort to understand the Booster high field orbit is 
given a detailed account. 12 figs., 5 tabs. 


29187 (FNAL-TM-1578) The vertical alignment of the DO 
overpass in the Fermilab Main Ring. Moore, C.D. Fermi National 
Accelerator Lab., Batavia, IL (USA). Mar 1989. 5p. DOE Contract 
AC02-76CH03000. (CONF-890335-77: 13. particle accelerator con- 
ference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011267/JAW. Available from NTIS, PC A02 - OSTI. 

The DO overpass was recently reconfigured in order to reduce 
the vertical dispersion in the Main Ring. The relationship between 
the global arrangement of the Main Ring Quadrupoles and the 
placement of the quads in the overpass is described. 4 refs., 6 figs., 
1 tab. 


29188 (FNAL-TM-1585) Calculation of beam sweeping ef- 
fect for the Fermilab antiproton source. Bhat, C.M.; Mokhov, N.V. 
Fermi National Accelerator Lab., Batavia, IL (USA). 5 Apr 1989. 13p. 
DOE Contract AC02-76CH03000. Order Number DE89011291/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The problems arising from targeting high intensity small-c proton 
pulses for antiproton production can be reduced by the beam 
sweeping on the target. The presented results of analytical estima- 
tions and of the full-scale Monte Carlo studies indicate a significant 
efficiency of diluting the beam energy deposition. These results are 
useful to obtain optimum design parameters for various magnetic el- 
ements to be put in at the upstream end of the target to develop a 
beam sweeping system. 8 refs., 4 figs., 1 tab. 


29189 (INFN-TC—88-8) Slippage and superradiance in the 
high gain FEL. Bonifacio, R.; McNeil, B.W.J.; Pierini, P. Istituto 
Nazionale di Fisica Nucleare, Rome (Italy). 1988. 12p. Order Num- 
ber DE89614265/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The Single-Pass High-Gain Free Electron Laser Amplifier taking 
into account propagatiom effects, (i.e. Slippage) is described. The 
existence of two different dynamical regions characterized by an 
adimensional parameter K~1 is a measure of the gain of a photon 
on slipping through the electron pulse is demonstrated. The long 
pulse limit is defined to be when K< <1. In this case it is found that 
only the leading region of the propagating radiation pulse exhibits 
the previous steady-state behaviour with peak power proportional to 
ne*/3 (where ne is the electron beam density). The trailing (slippage) 
region exhibits a spiking bihaviour with peak intensities reaching ten 
times the saturated intensity predicted by steady-state theory. The 
existence of the spiking may be related to the fact that the trailing 
region of the electron pulse experiences less radiation re-absorption 
than the leading region, so that slippage inhibits saturation as pre- 
dicted by the steady-state theory. The short-pulse regime is defined 
to be when K>1. In this regime the peak power emitted by the elec- 
trons does not scale as ne*/3, as predicted by steady-state theory, 
but scales as ne*, which is typical of superradiant behaviour. Fur- 
thermore, energy is extracted from the electrons in a continuous 
way, with no steady-state type oscillatory behaviour, so that the effi- 
ciency of the superradiant FEL may be enhanced considerably. 


29190 (IYaF—88-39) On the estimation of the wake potential 
for an ultrarelativistic charge in an accelerating structure. No- 
vokhatskij, A.V. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 14p. Order Number DE89614267/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The method to derive the analytic estimations for wake fields of 
an ultrarelativistic charge in an accelerating structure, that are valid 
in the range of distances smalller or compared to the effective 
structure dimensions. The method is based on the approximate 
space-time domain integrating of the maxwell equations in the 
Kirchhoff formulation. the method is demonstrated on the examples 
of obtaining the wake potentials for energy loss of a bunch travers- 
ing a scraper, a cavity or periodic iris-loaded structure. Likewise 
formulae are derived for Green functions that describe transverse 
force action of wake fields. Simple formulae for the total energy loss 
evaluation of a bunch with the Gaussian charge density distribution 
are derived as well. The derived estimations are compared with the 
computer results and predictions of other models. 9 refs.; 1 fig. 


29191 (lYaF-88-42) lon deceleration in a magnetized elec- 
tron flux. Pestrikov, D.V. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1988. 11p. (In Russian). Order Number 
DE89614268/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

In the frame of the logarithmic approximation the longitudinal 
friction force for positive and negative charged ions inside the mag- 
netized electron beam has been calculated. Limitation on the 
magnitude of the friction force caused by the space charge of the 
cooling beam is discussed. 8 refs. 


29192 (IYaF—-88-44) Colliding effects in compensated 
bunches of linear colliders. Solyak, N.A. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 20p. (In Russian). Order Num- 
ber DE89614269/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The main effects appearing as a result of single pass of plane 
compensated bunches threough each other in the colliding point are 
considered. It is shown that particle motion in bunches under 
certain conditions becomes unstable, which results in spatial sepa- 
ration of positive and negative charges inside the bunches and 
finally in their destruction. Either incomplete charge compensation 
of one of the bunches or loval violation of neutrality in it are consid- 
ered as initial perturbation. The value of initial perturbation affects 
but slightly the luminosity and synchrotron losses. Luminosities for 
charged and compensated bunches having similar vertical dimen- 
sions and fixed nonmonochromaticity are compared. It is shown that 
considerable gain in luminosity for compensated bunches can be 
attained only at low values of destruction parameter when the lumi- 
nosity, as it is, is not high. 16 refs.; 10 figs. 


29193 (IYaF-88-100) Damping beam stochastic heating in a 
linear collider. Balakin, V.E. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1988. 15p. (in Russian). Order Number 
DE89614266/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A new approach to acceleration mode of an intense single bunch 
in a linear accelerator under conditions of the beam instability and 
its stochastic heating is suggested. The found distribution of particle 
energy along the beam satisfying a certain condition called "au- 
tophasing of transverse oscillations” permits to obtain stable motion 
of the beam in case of simultaneous suppression of its instability 
and stochastic heating. With a reasonable accuracy (10%) of au- 
tophasing condition implementation it proved possible to reduce by 
an order the requirements to the value of focusing system element 
position stability, the amplitude of low-frequency vibrations, etc. or 
which is more important with the highest attainable accuracy of ele- 
ment alignment to obtain beam dimension reduced by an order and 
consequently the same value of luminosity increase in a linear col- 
lider. 8 refs. 


29194 (LA-UR-—89-1225) Main ring lattice and beam dynam- 
ics. Guignard, G. Los Alamos National Lab., NM (USA). 1989. 12p. 
DOE Contract W-7405-ENG-36. (CONF-890299-5: AHF accelerator 
design workshop, Los Alamos, NM, US, February 20, 1989). Order 
Number DE89011186/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The main-ring lattice considered in this note is based on previous 
studies made for high-energy rings of the TRIUMF Kaon Factory as 
well as for the main ring and second-generation storage ring pro- 
posed for an advanced hadron facility at Los Alamos. The reason 
for further study of the design concepts is mainly to increase the 
dynamic aperture for coupled motion in the presence of the sex- 
tupoles used for chromaticity adjustment and magnet imperfection 
compensation. At the same time, it was interesting to include the 
features required for slow extraction and direct H~ injection and ob- 
tain a complete layout of the ring as close as possible to a realistic 
structure for estimating the stability limit. The basic ideas retained 
for the design of the main ring lattice are briefly recalled here. 10 
refs., 2 figs., 1 tab. 


29195 (LA-UR-89-1232) Coping with large sextupole errors 
in bending magnets. Butler, H.S. Los Alamos National Lab., NM 
(USA). 1989. 13p. DOE Contract W-7405-ENG-36. (CONF-890299— 
1: AHF accelerator design workshop, Los Alamos, NM, US, 
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February 20, 1989). Order Number DE89011182/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The present designs for the main ring of the Advanced Hadron 
Facility (AHF) all require bending magnets with fields as high as 2.2 
T. Fields this high suffer from saturation effects that introduce a 
strong sextupole component into the field. This paper considers the 
effect of those errors on the performance of the AHF main ring. It is 
shown that the errors predicted do not seriously affect the extraction 
process but they do jeopardize the beam during acceleration if left 
uncorrected. Fortunately, a correction scheme published recently is 
shown in this paper to reduce the effects of these errors to a negli- 
gible state as measured by three different criteria. Therefore, we 
conclude that the large sextupole errors will not undermine the per- 
formance of the AHF main ring. 6 refs., 7 figs., 2 tabs. 


29196 (LBL—26930) Plasma compensation effects with rela- 
tivistic electron beams. Autin, B.; Sessler, A.M.; Whittum, D.H. 
Lawrence Berkeley Lab., CA (USA). Mar 1989. 9p. DOE Contract 
AC03-76SF00098. (CONF-890335-125: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89012485/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A sufficiently dense plasma can neutralize the current of a high 
energy lepton beam propagating through it. We have studied an e*- 
e— linear collider design with this plasma compensation and found 
that high luminosities can be obtained without going to nanometer 
beam sizes currently being discussed. We have also studied the 
consequence of compensation on B-factory design. One severe lim- 
itation on such plasma based device which has not been thoroughly 
examined is the background due to the interaction of the high en- 
ergy beams with the plasma ion nuclei. 8 refs., 1 fig., 1 tab. 


29197 (LBL-26931) Computer simulation of FEL sidebands 
in a strongly dispersive waveguide. Sternbach, E.J. Lawrence 
Berkeley Lab., CA (USA). 15 Mar 1989. 10p. DOE Contract ACO3- 
76SF00098. (CONF-890335—100: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011825/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

With the development of high power FEL’s, it is necessary to con- 
sider the development of sidebands in the radiation spectrum. 
These sidebands can considerably widen the bandwidth of the FEL 
output and if sufficient power is developed, this can lead to the de- 
trapping of electrons. It has been noted previously that the effects 
of waveguide dispersion can affect the sideband gain and location. 
In this report the author describes a set of coupled equations suit- 
able for the study of the radiation spectrum of an FEL. These 
equations include all the effects of waveguide dispersion. A com- 
puter simulation that numerically integrates these equations is used 
to study sideband growth and saturation in the regime of strong dis- 
persion. 4 refs., 5 figs., 1 tab. 


29198 (LBL-26940) Beam break-up in the two beam accel- 
erator. Whittum, D.H.; Travish, G.A.; Sessler, A.M.; Craig, G.D.; 
DeFord, J.F. Lawrence Livermore National Lab., CA (USA). Mar 
1989. 13p. DOE Contract AC03-76SF00098. (CONF-890335-99: 
13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89011818/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We have studied numerically beam break-up (BBU) in the drive 
beam of a Two-Beam Accelerator (TBA), using transverse wakes 
calculated numerically using the AMOS Code. We examine only cu- 
mulative BBU due to the wake of the linear induction accelerator 
cavities. We do not consider regenerative BBU due to the relativistic 
klystron (RK) cavities. We find growth lengths of order ~100 m for 
typical parameters. 14 refs., 2 figs., 1 tab. 


29199 (NIKHEF-K-APS-88-10) Vacuum profile of the energy 
spectrum compressor. Kuijsten, W.J. Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie K. Dec 1988. 17p. (MTG—22). Order Number 
DE89614271/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A finite element mode] has been made of the vacuum system of 
the Energy Spectrum Compressor. It gives the possibility to calcu- 
late the average pressure profile of the system in a fast way. It is 


required that the average pressure in the system does not influence 
the present performance of the linac nor the performance of the 
beam switch yard. Calculations show that with standard pumps of 
60 Is an average pressure of <10—5 Pa can be obtained. 7 refs.; 8 
figs.; 2 tabs. 


29200 (NIKHEF-K-LINO-160) Beamviewer. Vliet, G.J. van; 
Nieuwenkamp, H. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 5 Oct 
1988. 12p. (In Dutch). Order Number DE89614272/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The beamviewer is one of the optical control systems which are 
used to determine the position, shape and charge distribution of the 
electron beam. It consists of a hard aluminum shelter which is 
mounted in the beam line. Therein a fluorizing platelet (the TV. tar- 
get) is contained which can be brought into the beam by a lever 
construction. As soon as this fluorizing material is hit by electrons 
visuable radiation comes out which is caught by a camera. The 
measure of fluorizing of the platelet is a measure for the charge 
density of the beam. This report deals with the beamviewer and ev- 
erything which is related to it, like the camera, the controlling and 
the driving, the wiring and the illumination. 11 fig.; 1 table. 


29201 (NIKHEF-K-LINO-163) Videoprocessing with the 
MSX-computer. Vliet, G.J. van. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
18 Nov 1988. 15p. (in Dutch). Order Number DE89614273/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This report deals with the processing of video images with a 
Philips MSX-2 computer and is directed specifically onto the pro- 
cessing of the videosignals of the beamviewers. The final purpose 
is to create an extra control function which may be used for intuning 
the beam. This control function is established by mixing the video 
signals with a reference image from the computer. 7 figs. 


29202 (SLAC-PUB-4873) Multibunch beam breakup in high 
energy linear colliders. Thompson, K.A.; Ruth, R.D. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). Mar 1989. 4p. DOE 
Contract ACO3-76SF00515. (CONF-890335-112: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011283/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The SLAC design for a next-generation linear collider with center- 
of-mass energy of 0.5 to 1.0 TeV requires that multiple bunches 
(~10) be accelerated on each ff fill. At the beam intensity (~107° 
particles per bunch) and rf frequency (11-17 GHz) required, the 
beam would be highly unstable transversely. Using computer simu- 
lation and analytic models, we have studied several possible 
methods of controlling the transverse instability: using damped cavi- 
ties to damp the transverse dipole modes; adjusting the frequency 
of the dominant transverse mode relative to the rf frequency, so that 
bunches are placed near zero crossings of the wake; introducing a 
cell-to-cell spread in the transverse dipole mode frequencies; and 
introducing a bunch-to-bunch variation in the transverse focusing. 
The best cure(s) to use depend on the bunch spacing, intensity, 
and other features of the final design. 8 refs., 3 figs. 


29203 (SLAC-PUB-4874) Operational experience with 
model-based steering in the SLC linac. Thompson, K.A.; Himel, 
T.; Moore, S.; Sanchez-Chopitea, L.; Shoaee, H. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1989. 3p. DOE 
Contract ACO3-76SF00515. (CONF-890335-111: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011284/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Operational experience with model-driven steering in the linac of 
the Stanford Linear Collider is discussed. Important issues include 
two-beam steering, sensitivity of algorithms to faulty components, 
sources of disagreement with the model, and the effects of the finite 
resolution of beam position monitors. Methods developed to make 
the steering algorithms more robust in the presence of such compli- 
cations are also presented. 5 refs., 1 fig. 


29204 (SLAC-PUB-4916) Higher order correlations in com- 
puted particle distributions. Hanerfeld, H.; Herrmannsfeldt, W.; 
Miller, R.H. Stanford Linear Accelerator Center, Menlo Park, CA 
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(USA). Mar 1989. 3p. DOE Contract AC03-76SF00515. (CONF- 
890335-108: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89011347/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The rms emittances calculated for beam distributions using com- 
puter simulations are frequently dominated by higher order 
aberrations. Thus there are substantial open areas in the phase 
space plots. It has long been observed that the rms emittance is not 
an invariant to beam manipulations. The usual emittance calculation 
removes the correlation between transverse displacement and 
transverse momentum. In this paper, we explore the possibility of 
defining higher order correlations that can be removed from the dis- 
tribution to result in a lower limit to the realizable emittance. The 
intent is that by inserting the correct combinations of linear lenses 
at the proper position, the beam may recombine in a way that can- 
cels the effects of some higher order forces. An example might be 
the non-linear transverse space charge forces which cause a beam 
to spread. If the beam is then refocused so that the same non- 
linear forces reverse the inward velocities, the resulting phase 
space distribution may reasonably approximate the original distribu- 
tion. The approach to finding the location and strength of the proper 
lens to optimize the transported beam is based on work by Bruce 
Carlsten of Los Alamos National Laboratory. 11 refs., 4 figs. 


29205 (SLAC-PUB-4917) Energy measurements from beta- 
tron oscillations. Himel, T.; Thompson, K. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1989. 3p. DOE 
Contract AC03-76SF00515. (CONF-890335-102: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011268/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

In the Stanford Linear Collider the electron beam is accelerated 
from 1-50 GeV in a distance of 3 km. The energy is measured and 
corrected at the end with an energy feedback loop. There are no 
bends within the linear accelerator itself, so no intermediate energy 
measurements are made. Errors in the energy profile due to mis- 
phasing of the rf, or due to calibration errors in the klystrons’ rf 
outputs are difficult to detect. As the total betatron phase advance 
down the accelerator is about 30 x 27, an energy error of a few 
percent can cause a large error in the total phase advance. This in 
turn degrades the performance of auto-steering programs. We have 
developed a diagnostic program which generates and measures 
several betatron oscillations in the accelerator. It then analyzes this 
oscillation, looking for frequency changes which indicate energy er- 
rors. One can then compensate for or correct these energy errors. 6 
refs., 1 fig. 


29206 (SLAC-PUB-4927) Construction and Fourier analysis 
of invariant surfaces from tracking data. Warnock, R.L.; Ruth, 
R.D.; Ecklund, K. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Mar 1989. 3p. DOE Contract AC03-76SF00515. (CONF- 
890335-113: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89011281/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We study invariant surfaces in phase space by application of a 
symplectic tracking code. For motion in two degrees of freedom we 
use the code to compute I(s), @(s) for s = 0,C,2C...nC, where | = 
(|y,l2), ® = (¢1,¢2) are action-angle coordinates of points on a sin- 
gle orbit, and C is the circumference of the reference orbit. As a 
test to see whether the orbit lies on an invariant surface (i.e., to test 
for regular and nonresonant motion) we fit the points to a smooth, 
piece-wise polynomial surface | = i(¢1,¢2). We then compute addi- 
tional points on the same orbit, and test for their closeness to |. We 
find that data from a few thousand turns are sufficient to construct 
accurate approximations to an invariant surface, even in cases with 
strong nonlinearities. Two-dimensional Fourier analysis of the sur- 
face leads to information on the strength of nonlinear resonances, 
and provides the generator of a canonical transformation as a 
Fourier series in angle variables. The generator can be used in a 
program to derive rigorous bounds on the motion for a finite time T. 
6 refs., 2 figs., 1 tab. 


29207 (SLAC-PUB-4930) Beamstrahlung as an optics tun- 
ing tool at the SLC IP. Gero, E.; Bonvicini, G.; Koska, W. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Mar 1989. 3p. 








DOE Contract ACO03-76SF00515. (CONF-890335-120: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011269/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The phenomenology of beamstrahlung radiation is discussed, 
with an emphasis on its application to extracting the beam sizes 
from the observed signals and on monitoring the beam-beam colli- 
sion in a nondisruptive manner. The calculations used include such 
effects as unequal beam sizes and aspect raties, beam-beam 
offsets and beam orientation. Techniques for finding the beam pa- 
rameters in both the cases of beams that are round or eliptical in 
the transverse plane are also discussed. 1 ref., 4 figs. 


29208 (SLAC-PUB—4932) Longitudinal impedance of a 
smooth toroidal chamber at low and intermediate frequencies. 
Ng, King-Yuen; Warnock, R. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Mar 1989. 2p. DOE Contract AC03- 
76SF00515. (CONF-890335—119: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011270/JAW. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

We evaluate the longitudinal coupling impedance of a toroidal 
chamber with rectangular cross section in the frequency domain be- 
low the synchronous resonant modes. With infinite wall conductivity 
the impedance is purely reactive and consists of a “space charge” 
term, proportional to y—*, and a “curvature” term which survives at 
large -. The curvature term is well represented as a quadratic func- 
tion of frequency. 3 refs., 3 figs. 


29209 (SLAC-PUB—-4935) Electron energy spectrum and 
maximum disruption angle under multi-photon beamstrahlung. 
Yokoya, Kaoru; Chen, Pisin. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Mar 1989. 4p. DOE Contract AC03- 
76SF00515. (CONF-890335—118: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011271/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The final electron energy spectrum under multi-photon beam- 
strahlung process is derived analytically in the classical and the 
intermediate regimes. The maximum disruption angle from the low 
energy tail of the spectrum is also estimated. The results are then 
applied to the TLC and the CLIC parameters. 6 refs., 1 fig., 1 tab. 


29210 Measurement of off-axis energy deposition from 100 
MeV electrons traversing water and liquid nitrogen. Maruyama, 
X.K. (Naval Postgraduate School, Monterey, CA (US)); Buskirk, 
F.R.; Neighours, J.R.; Fitzpatrick, R.D.; Cromar, P.F.; Mack, J.M. 
IEEE (Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science (USA), 35(6): 1278-1281 (Dec 1988). (CONF- 
880730-: 25. annual conference on nuclear and space radiation 
effects, Portland, OR, US, July 12, 1988). 

Using the Naval Postgraduate School 100 MeV linear electron ac- 
celerator, the dose delivered in water and liquid nitrogen near the 
axis of an electron beam was measured with calcium TLD’s. The 
measurements presented show that calculations are able to predict 
dose near an electron beam. Calculations were done with CYL- 
TRAN, a state-of-the art Monte Carlo electron/photon transport 
code, but as the physical basis for this and other members of the 
Integrated Tiger Series is the same, the use of other codes is not 
expected to provide significant differences. The uncertainties in the 
physical arrangement of dosimeters do not readily lend themselves 
to precision measurements, but data and calculation agree ade- 
quately over many orders of magnitude. A prescription is presented 
to extend results obtained in one medium (H2O or LNo) to another 
(air) where geometry considerations make experiments difficult. 


29211 Orbit-reversing magnets for the National Bureau of 
Standards-Los Alamos racetrack microtron. Wilson, M.A. (Radia- 
tion Source and Instruments Div., National Bureau of Standards, 
Gaithersburg, MD (US)); Debenham, P.H.; Penner, S.; Bruce, S.S. 
IEEE (Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science (USA), 36(1): 1306-1310 (Feb 1989). (CONF- 
881103-: IEEE nuclear science symposium, Orlando, FL, US, 
November 9, 1988). 

In the National Bureau of Standards (NBS)-Los Alamos racetrack 
microtron (RTM), the 17-MeV electron beam that has made one 
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pass through the RTM linac is deflected 180° in one end magnet 
and is returned to the same end of the (standing wave) linac for a 
second pass. A pair of dipole magnets on the linac axis compen- 
sate for the beam displacement caused by the end magnet so that 
the beam enters the linac on axis. These two magnets are designed 
to have equal field integrals in order to produce a pure displace- 
ment. Matching the field integrals was complicated by the quite 
different widths of the two magnets that have different beam clear- 
ance requirements. In addition the wider magnet contains a 
quadrupole coil for beam steering. Design considerations are pre- 
sented. Magnetic field measurements show that critical design goals 
have been achieved. 


29212 ~=First observation of beamstrahlung. Bonvicini, G. (Uni- 
versity of Michigan, Ann Arbor, Michigan 48109); Gero, E.; Frey, R.; 
Koska, W.; Field, C.; Phinney, N.; Minten, A. Physical Review Let- 
ters (USA), 62(20): 2381-2384 (15 May 1989). 

Collisions of electron and positron bunches at the interaction 
point of the linear collider at SLAC have led to the first detected 
emission of beamstrahlung. This radiation, caused by the collective 
electromagnetic fields of one beam deflecting particles of the other, 
is a potential tool for optimizing collisions in linear colliders. 
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Refer also to citation(s) 28159, 29100, 29156, 29164, 29171, 
29211, 29276, 30025, 30045 


29213 (BNL-41804) Applications of modern filtering to ac- 
celerators. Zhang, Shou-Yuan. Brookhaven National Lab., Upton, 
NY (USA). 1989. 4p. DOE Contract AC02-76CH00016. (CONF- 
890335-142: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89012216/JAW. Available from 
NTIS, PC A0d2 - OSTI. 

In this paper we present the modern filtering formulation, the sys- 
tem modeling, and the applications of the modern filtering to the 
Accelerator technologies. 4 refs., 6 figs. 


29214 (BNL-41824) The upgraded ring loss radiation moni- 
torinng system at the AGS. Bennett, G.W.; Beadle, E.; Castille, 
V.; Witkover, R.L. Brookhaven National Lab., Upton, NY (USA). 
1989. 3p. Sponsored by DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890335-127: 13. particle accelerator 
conference, Chicago, IL, US, 20-23 Mar 1989). Order Number 
DE89012538/JAW. Available from NTIS, PC A02/MF A01 - OSTI. 
With the Booster the AGS will accelerate protons to 3 x 10'° per 
cycle, polarized protons at 10'*, and ions from Carbon to Gold at 
intensities from 50 to 3 x 10%. A loss monitoring system is being 
developed to facilitate tuning, and to reduce personnel radiation ex- 
posure by minimizing residual induced activity and by allowing 
remote monitoring of activity in the accelerator enclosure. The moni- 
toring system must have a large dynamic range to monitor high 
intensity beam losses and to measure induced activity down to the 
level of a few mrad/hour. Various detectors are being evaluated, 
including ion chambers, proportional counters, and aluminium cath- 
ode electronmultipliers. Measurements of the prompt ionization 
distribution in the median plane at various energies from point tar- 
gets at two representative locations in the accelerator lattice have 
been completed. Details of the monitoring system will be presented, 
as well as the experimental measurements of the prompt radiation 
field, and a comparable Monte Carlo calculation. 2 refs., 5 figs. 


29215 (BNL-41825) A beam scraper using a linear motor. 
Beadle, E.R.; Rodger, E.S.; Thern, R.E. Brookhaven National Lab., 
Upton, NY (USA). 1989. 4p. DOE Contract AC02-76CH00016. 
(CONF-890335-132: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89012543/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

A beam scraper using a linear motor drive has been developed 
for use in the AGS at Brookhaven National Laboratory. The device 
is used to measure beam size by moving a target to a predeter- 
mined location and measuring the intercepted beam with nearby 
loss monitors or by noting the decrease in the circulating beam cur- 
rent. This device has excellent vacuum characteristics, as the motor 
and sensor coils are outside the vacuum, coupled magnetically to 
the moving parts which are inside. There are no bellows or dynamic 


seals required. The position-time profile is controlled by a closed- 
loop servo system which uses position feedback. 2 refs., 4 figs. 


29216 (BNL-41832) A fast chopper for programmed popu- 
lation of the longitudinal phase space of the AGS. Brennan, 
J.M.; Ahrens, L.; Alessi, J.; Brodowski, J.; Kats, J.; van Asselt, W. 
Brookhaven National Lab., Upton, NY (USA). 1989. 3p. Sponsored 
by DOE Energy Research. DOE Contract AC02-76CH00016. 
(CONF-890335—128: 13. particle accelerator conference, Chicago, 
IL, US, 20-23 Mar 1989). Order Number DE89012539/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI. 

A fast beam chopper has been built that can produce an arbitrary 
pulse program of the 200 MeV H- beam for synchronous injection 
into moving rf buckets in the AGS. The chopper will eliminate rf 
capture losses and can be used to tailor the initial distribution in 
longitudinal phase space by varying the pulse parameters, width 
and phase, on a bunch-by-bunch time scale, during multi-turn injec- 
tion. The chopper also serves as a studies tool since it can provide 
controllable beam intensity with fixed longitudinal emittance (and 
conversely) and/or missing bunches. It is an electrostatic deflection 
device with 15 pairs of plates located above and below the 35 keV 
H- beam between the ion source and the RFQ preinjector. The 
plates are space 26 mm apart in the beam direction and connected 
as a slow-wave structure by coaxial cables. They are driven to + 
760 V by de-coupled pulse generators. Beam current rise and fall 
times are less than 10 ns. 3 figs. 


29217 (BNL-41839) Operational experience and techniques 
for controlled longitudinal phase space dilution in the AGS us- 
ing a high harmonic cavity. Reece, R.K.; Ahrens, L.; Abola, A.; 
Brennan, J.M.; Cameron, P.; Ciardullo, D.; Dunbar, A.; Frey, W.; 
Goldman, M.A.; Kasha, D. Brookhaven National Lab., Upton, NY 
(USA). 1989. 3p. Sponsored by DOE Energy Research. DOE 
Contract ACO2-76CH00016. (CONF-890335—126: 13. particle accel- 
erator conference, Chicago, IL, US, 20-23 Mar 1989). Order Number 
DE89012537/JAW. Available from NTIS, PC A02/MF A01 - OSTI. 

A fixed frequency 93 MHz harmonic cavity has been installed in 
the AGS ring. The primary purpose of this harmonic cavity is to in- 
crease (dilute) the longitudinal phase space area occupied by the 
beam by as much as a factor of four (to 4.0 eV-s) in a controlled, 
rapid manner while maintaining a smooth local density. This then 
will permit essentially lossless passage through transition energy 
(8.0 GeV) at intensities higher than previously achieved. Although 
the system controls permit as many as five dilutions per AGS cycle, 
only one is used at present. Effects of the various phase modulation 
programs, excitation period, and rf voltage programs on the dilution 
rate have been modeled. The parameters predicted to yield the best 
dilution have been implemented with satisfactory results. Further, a 
beginning has been made to explore the parameter space experi- 
mentally in order to determine the programs leading to the desired 
of dilution without loss of beam in the minimum time. 5 refs., 5 figs., 
4 tabs. 


29218 (BNL-41841) Performance of the new AGS RFQ 
preinjector. Alessi, J.G.; Brennan, J.M.; Brodowski, J.; Brown, 
H.N.; Kponou, A.; LoDestro, V.; Montemurro, P.; Prelec, K.; 
Witkover, R.; Gough, R.; Staples, J. Brookhaven National Lab., Up- 
ton, NY (USA). 1989. 3p. Sponsored by DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-890335-131: 13. particle 
accelerator conference, Chicago, IL, US, 20-23 Mar 1989). Order 
Number DE89012542/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

In the fall of 1988, the 750 keV Cockcroft-Walton (C-W) preinjec- 
tor for the AGS 200 MeV H- linac was replaced by an RFQ, in 
what has proved to be a very successful upgrade. The motivations 
for the upgrade included improved reliability, simpler maintenance, 
and the added convenience of having the ion source located at 
nearly ground potential. At the same time, the controls and instru- 
mentation in the preinjector area were modernized. The linac has 
been operating full time with this RFQ preinjector since January 1, 
1989, and the reliability has been excellent. The source, RFQ, and 
linac operate at a 5 Hz repetition rate, and the beam pulse width is 
approximately 450 ys. At this time, the H~ current at 200 MeV is 
typically 23-25 mA, the same as previous operation with the C-W, 
although the capability is there to reach higher currents in the fu- 
ture. The layout of the new preinjector is shown in Figure 1. An 
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important consideration in the layout of this line was the decision to 
leave the final 2.4 m section before the linac intact, so the optics of 
a second C-W injector line and polarized H~ injection from another 
RFQ remained the same. The resulting line has a distance of 
almost 6 m from the RFQ to the linac, and there are three “re- 
buncher” cavities to maintain the bunching of the beam from the 
RFQ. The following sections will describe some details of the prein- 
jector line, and then discuss the installation and performance. 


29219 (BNL-41849) A volume H~ ion source with a toroidal 
discharge chamber. Prelec, K. Brookhaven National Lab., Upton, 
NY (USA). 1989. 4p. DOE Contract AC02-76CH00016. (CONF- 
890335-133: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89012544/JAW. Available from 
NTIS, PC AO2 - OSTI. 

A new volume H™~ ion source has been designed with the objec- 
tive to reach a current of 50 mA in 1 ms pulses, to be eventually 
used on the new RFQ preinjector at BNL’s Alternating Gradient 
Synchrotron. Its main feature is a full rotational symmetry, with a 
toroidal discharge chamber separated from the central extraction 
region by a conically shaped dipole field. Preliminary studies con- 
sisted of measurements of the H~ yield and the accompanying 
electron component as a function of the discharge current, 
discharge voltage, pressure, and extraction voltage for several ge- 
ometries of the conical field; effects of the filament heating current 
were also studied, both for dc and ac cases. So far, it was possible 
to extract an H~ current of 30 mA through an aperture of 1 cm?, 
with an electron component of about 750 mA. 4 refs., 6 figs. 


29220 (BNL-41898) Test of two 1.8 M SSC model magnets 
iwth iterated design. Wanderer, P.; Cottingham, J.G.; Dahl, P.; 
Ganetis, G.; Garber, M.; Ghosh, A.; Goodzeit, C.; Greene, A.; Her- 
rera, J.; Kahn, S. Brookhaven National Lab., Upton, NY (USA). 
1989. 4p. DOE Contract AC02-76CH00016. (CONF-890335—130: 
13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89012541/JAW. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

We report results from two 1.8 m-long dipoles built as part of the 
Superconducting Super Collider (SSC) R&D program. These mag- 
nets contain design changes made on both the 1.8 m and the 
full-length 17 m dipoles to improve quench performance, magnetic 
field uniformity, and manufacturability. The magnets reach 8 T with 
little training. 10 refs., 5 figs., 1 tab. 


29221 (BNL-42043) Elements of a specification for super- 
conducting cable and why they are important for magnet 
construction. Greene, A.F.; Scanlan, R.M. Brookhaven National 
Lab., Upton, NY (USA). 1989. 11p. Sponsored by DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-890270—13: In- 
ternational industrial symposium on the super collider, New Orleans, 
LA, US, 8-10 Feb 1989). Order Number DE89012533/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The purpose of this paper is to point out several features of the 
specification for SSC superconducting cable and its insulation that 
are important for fabrication of dipole magnet coils. Among these 
are the dimensions of the cable and insulation and their relevance 
for obtaining coils with appropriate overall dimensions, Other impor- 
tant cable properties are related to the twist direction of wire used 
to fabricate it and the opposite twist (or lay) direction of the cable. 
For some coils it is easier to work with cable of a particular lay di- 
rection. In conjunction with the ease of coil winding comes the 
requirement in the specification for superconducting cable which re- 
Stricts the cable surface condition. The ease of winding coils is 
governed by the ability to bend and twist the cable at the coil ends 
without having wires come out of place, possibly later leading to in- 
sulation damage and a turn-to-turn short. 5 refs., 11 figs., 1 tab. 


29222 (BNL-42630) The ultra high vacuum system of the 
AGS Booster. Hseuh, H.C.; Sadinsky, S.; Savino, J.; Schnitzen- 
baumer, P.; Sattel, P.; Van Zwienen, W.; Xiuhua, Cui. Brookhaven 
National Lab., Upton, NY (USA). 1989. 4p. Sponsored by DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
890335-134: 13. particle accelerator conference, Chicago, IL, US, 
20-23 Mar 1989). Order Number DE89011872/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI. 


The AGS Booster currently under construction at Brookhaven is a 
synchrotron for the acceleration of both protons and heavy ions. 
The design pressure of 3 x 10-1’ Torr is required to minimize 
beam loss of the partially stripped heavy ions. This paper described 
the design and processing of the ultra high vacuum system, and the 
performance of the prototype vacuum half cells. 9 refs., 4 figs. 


29223 (BNL-42645) Brief comments on test results of both 
metal and elastomer vacuum seals. Welch, K.M.; Mcintyre, G.T.; 
Tuozzolo, J.E.; Pate, DJ. Brookhaven National Lab., Upton, NY 
(USA). 1988. 8p. Sponsored by DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-881154—8: International symposium 
on electron beam ion sources and their applications, Upton, NY, 
US, 14-18 Nov 1988). Order Number DE89011904/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A brief overview of the subject of sealography was given. Those 
results will be published elsewhere. However, results of metal vac- 
uum seal tests, conducted at Brookhaven National Laboratory will 
be herein summarized. The paper then summarizes results of work 
done by the first author, at the Stanford Linear Acceleration Center, 
on the extended outgassing properties of elastomers including Vit- 
ron and Buna N. 4 refs., 4 tabs. 


29224 (BNL-42668) Studies of ferrite materials for the AGS 
Booster Synchrotron. Goldman, M.A.; Cameron, P.; Sanders, R.T.; 
Tuozzolo, J. Brookhaven National Lab., Upton, NY (USA). 1989. 3p. 
DOE Contract AC02-76CH00016. (CONF-890335-141: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011903/JAW. Available from NTIS, PC A02 - OSTI. 
The BNL Booster Synchrotron will inject heavy ion and proton 
beams of increased intensity into the Alternating Gradient Syn- 
chrotron. Its accelerating cavities are sweep-tuned by varying the 
permeability of ferrite core rings within the cavities. Core material 
selection criteria and evaluation are discussed. Measurements of 
permeability, loss and permittivity are presented. 2 refs., 10 figs. 


29225 (BNL-42671) Automatic steering of x-ray beams 
from NSLS insertion devices using closed orbit feedback. 
Nawrocky, R.J.; Galayda, J.; Klein, J.D.; Singh, O.; Yu, LH. 
Brookhaven National Lab., Upton, NY (USA). 1989. 4p. Sponsored 
by DOE Energy Research. DOE Contract AC02-76CH00016. 
(CONF-890335-143: 13. particle accelerator conference, Chicago, 
IL, US, 20-23 Mar 1989). Order Number DE89012217/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI. 

By the middle of this year (1989); there will be five insertion de- 
vices installed in the NSLS x-ray electron storage ring. X-ray beams 
from these devices will be stabilized by local automatic steering 
systems to reduce beam motion at the end of the beamline. Both 
the position of the source and the direction of the radiation will be 
controlled using beam position feedback to the closed orbit. Another 
system will be installed to stabilize the electron orbit for the LEGS 
Compton backscattering experiment. Each feedback system will em- 
ploy at least one x-ray beam position detector; some will also utilize 
rf electron beam positron monitors. Analog hardware with a digital 
interface has been designed and will be installed in the near future. 
A totally digital realization of the feedback controller is under con- 
sideration. 6 refs., 6 figs. 


29226 (CONF-860510—23) Grid-controlled metal ion sources 
for heavy ion fusion accelerators. Len, L.K.; Humphries, S. Jr.; 
Burkart, C. New Mexico Univ., Albuquerque, NM (USA). Inst. for Ac- 
celerator and Plasma Beam Technology. 1986. 9p. DOE Contract 
AC03-83ER13138. From Symposium on heavy ion inertial fusion; 


Washington, DC, US; May 27, 1986. Order Number 
DE89010657/JAW. Available from NTIS, PC A02/MF AO1 - OSTI; 
GPO Dep. 


A variety of metal ions can be generated using vacuum arcs, but 
due to the nature of these arcs, the flux generated fluctuates in 
time. We have successfully employed electrostatically biased grids 
to control the plasma and to provide a well-behaved, space charge 
limited ion source. The grid prevents the plasma from entering the 
extraction gap before the main voltage pulse is applied. The ex- 
tracted ion current is space charge limited, resulting in a constant 
output current even though the ion flux from the vacuum arc source 
varies considerably. There are several advantages over other con- 
ventional sources, for instance, thermionic sources are faced with 
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heating problems especially for large area configurations, while gas- 
injection sources cause prefill problems because they take too long 
to reach equilibrium. We have performed extraction experiments 
with aluminium and indium are sources. We have extracted 300 mA 
of pure Al* at 30 kV for 10 ys. The normalized beam emittance has 
been measured to be 8 x 10-7 x-m-rad. 3 refs., 5 figs. 


29227 (DOE/ER/40150-70) CEBAF control system. Bork, R.; 
Grubb, C.; Lahti, G.; Navarro, E.; Sage, J. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. [1989]. 6p. Sponsored by DOE 
Energy Research. DOE Contract ACO5-84ER40150. (CEBAF-PR- 
89-013). Order Number DE89012315/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A logic-based computer control system is in development at CE- 
BAF. This Unix/C language software package, running on a 
distributed, hierarchical system of workstation and supervisory mini- 
computers, interfaces to hardware via CAMAC. Software aspects to 
be covered are ladder logic, interactive database generation, net- 
working, and graphic user interfaces. 1 fig. 


29228 (DOE/ER/40150—72) Analog techniques in CEBAF’S 
RF control system. Hovater, C.; Fugitt, J. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. [1989]. 6p. Sponsored by DOE 
Energy Research. DOE Contract ACO5-84ER40150. (CEBAF-PR- 
88-016). Order Number DE89012316/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Recent developments in high-speed analog technology have pro- 
gressed into the areas of traditional rf technology. Diode-related 
devices are being replaced by analog IC's in the CEBAF rf control 
system. Complex phase modulators and attenuators have been 
successfully tested at 70 MHz. They have three advantages over ex- 
isting technology: lower cost, less temperature sensitivity, and more 
linearity. Rf signal conditioning components and how to implement 
the new analog IC’s will be covered in this paper. 4 refs., 5 figs. 


29229 (FNAL/C—89/54) Analytical solutions to SSC coil end 
design. Bossert, R.C.; Brandt, J.S.; Carson, J.A.; Fulton, H.J.; Lee, 
G.C.; Cook, J.M. Fermi National Accelerator Lab., Batavia, IL 
(USA). Mar 1989. 12p. DOE Contract AC02-76CH03000;W-31 109- 
ENG-38. (CONF-890270-6: International industrial symposium on 
the super collider, New Orleans, LA, US, February 8, 1989). Order 
Number DE89011089/JAW. Available from NTIS, PC A03 - OSTI. 

As part of the SCC magnet effort, Fermilab will build and test a 
series of one meter model SSC magnets. The coils in these mag- 
nets will be constructed with several different end configurations. 
These end designs must satisfy both mechanical and magnetic cri- 
teria. Only the mechanical problem will be addressed. Solutions will 
attempt to minimize stresses and provide internal support for the 
cable. Different end designs will be compared in an attempt to 
determine which is most appropriate for the SSC dipole. The math- 
ematics required to create each end configuration will be described. 
The computer aided design, programming and machine technology 
needed to make the parts will be reviewed. 2 refs., 10 figs. 


29230 (FNAL/C-89/73) A Schottky receiver for non- 
perturbative tune monitoring in the Tevatron. Martin, D.; Cliff, P.; 
Fellenz, B.; Horton, B.; Jackson, G.; McConnell, D.; Shafer, R.; Sie- 
mann, R. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 
1989. 4p. DOE Contract AC02-76CH03000. (CONF-890335-94: 13. 
particle accelerator conference, Chicago, IL, US, March 20, 1989). 
Order Number DE89011453/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

Transverse Schottky noise and coherent betatron modulation of 
the bunched beam revolution harmonics are continuously monitored 
by a sensitive receiver. The electronics relies upon low noise ampli- 
fiers, narrow-band filters, and spectrally pure oscillators to obtain a 
minimum detectable signal of -160 dBm. Dynamic range is 80 dB. 
Separate baseband proton and antiproton signals are continuously 
analyzed in the Main Control Room. 


29231 (FNAL/C-89/74) A resonant beam detector for TEVA- 
TRON tune monitoring. Martin, D.; Fellenz, B.; Hood, C.; Johnson, 
M.; Shafer, R.; Siemann, R.; Zurawski, J. Fermi National Accelera- 
tor Lab., Batavia, IL (USA). Mar 1989. 4p. DOE Contract 


AC02-76CH03000. (CONF-890335—79: 13. particle accelerator con- 
ference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011507/JAW. Available from NTIS, PC A02/MF A0O1 - OSTI; 
GPO Dep. 

An inductively resonated, balanced stripline pickup has been con- 
structed for observing tune spectra. The device is a sensitive 
betatron oscillation and Schottky noise pickup, providing 25 dB gain 
over untuned detectors of like geometry. The electrodes are motor- 
ized so the device center and aperture may be remotely adjusted. 
To tune the resonator onto the 21.4 MHz operating frequency, a 
motorized capacitor is employed. Quadrature signals from a pair of 
detectors has enabled observation of individual p and p coherent 
motions to nanometer levels. 8 refs., 5 figs. 


29232 (FNAL/C—89/76) Performance of the Fermilab Main 
Ring during the 1988-89 Tevatron collider operation. Martin, P.S. 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1989. 3p. 
DOE Contract AC02-76CH03000. (CONF-890335-80: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011508/JAW. Available from NTIS, PC A02 - OSTI. 

The Fermilab Main Ring serves as injector for the Tevatron at 150 
GeV/c and as a source of 120 GeV/c protons for antiproton produc- 
tion. This paper discusses the Main Ring performance—intensity, 
reliability, and efficiency—during the present Collider run. Also dis- 
cussed are questions related to emittance and emittance growth, 
both transverse and longitudinal, and the impact of Main Ring 
losses on the Collider experiments. 4 refs., 3 figs. 


29233 (FNAL-TM—1572) Main Ring bunch spreaders: Past, 
1987/1988 fixed target run, and proposed future. Jackson, G.P. 
Fermi National Accelerator Lab., Batavia, IL (USA). 26 Feb 
1989. 39p. DOE Contract AC02-76CH03000. Order Number 
DE89011295/JAW. Available from NTIS, PC A03 - OSTI. 

During the last 1987-1988 fixed target running period beam in- 
tensity was limited many times by coherent instabilities in both the 
Main Ring and in the Tevatron. The intensity thresholds for instabili- 
ties are generally inversely proportional to the proton bunch length. 
Since fixed target operations are insensitive to the longitudinal 
phase space emittance of the beam, bunch spreaders are em- 
ployed to increase this emittance, and hence the bunch length. As a 
result, more beam intensity can be delivered to the fixed target ex- 
periments. This paper starts with a short history behind the old Main 
Ring bunch spreader. After discussing the physics of stimulated 
emittance growth, the design and performance of the 1987-1988 
fixed target run Main Ring bunch spreader is discussed. Finally, de- 
signs of improved Main Ring and Tevatron bunch spreaders for the 
next fixed target run are proposed. 23 figs. 


29234 (FNAL-TM-1575) Full length SSC R and D dipole 
magnet test results. Strait, J.; Bleadon, M.; Brown, B.C.; Hanft, R.; 
Kuchnir, M.; Lamm, M.; Mantsch, P.; Mazur, P.O.; Orris, D.; Peo- 
ples, J. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 
1989. 5p. DOE Contract AC02-76CH03000. (CONF-890335—121: 
13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89011290/JAW. Available from NTIS, PC 
A02 - OSTI. 

Four full scale SSC development dipole magnets have been 
tested for mechanical and quench behavior. Two are of a design 
similar to previous magnets but contain a number of improvements, 
including more uniform coil size, higher pre-stress and a redesigned 
inner-outer coil splice. One exceeds the SSC operating current on 
the second quench but the other appears to be limited by damaged 
superconductor to a lower current. The other two magnets are of al- 
ternate designs. One trains erratically and fails to reach a plateau 
and the other reaches plateau after four quenches. 12 refs., 4 figs. 


29235 (FNAL-TM-1579) Design and analysis of the SSC 
[Superconducting Super Collider] dipole magnet suspension 
system. Nicol, T.H.; Niemann, R.C.; Gonezy, J.D. Fermi National 
Accelerator Lab., Batavia, IL (USA). Mar 1989. 14p. DOE Contract 
AC02-76CH03000. (CONF-890270—11: International industrial sym- 
posium on the super collider, New Orleans, LA, US, February 8, 
1989). Order Number DE89011472/JAW. Available from NTIS, PC 
AO3 - OSTI. 

The design of the suspension system for Superconducting Super 
Collider (SSC) dipole magnets has been driven by rigorous thermal 
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and structural requirements. The current system, designed to meet 
those requirements, represents a significant departure from previous 
superconducting magnet suspension system designs. This paper 
will present a summary of the design and analysis of the vertical 
and lateral suspension as well as the axial anchor system employed 
in SSC dipole magnets. 5 refs., 9 figs., 4 tabs. 


29236 (FNAL-TM-1583) Multilayer insulation (MLI) in the 
Superconducting Super Collider: A practical engineering 
approach to physical parameters governing MLI thermal perfor- 
mance. Gonczy, J.D.; Boroski, W.N.; Niemann, R.C. Fermi National 
Accelerator Lab., Batavia, IL (USA). Mar 1989. 10p. DOE Contract 
AC02-76CH03000. (CONF-890270-12: International industrial sym- 
posium on the super collider, New Orleans, LA, US, February 8, 
1989). Order Number DE89011475/JAW. Available from NTIS, PC 
A02 - OSTI. 

Multilayer insulation (MLI) is employed in cryogenic devices to 
control the heat load of those devices. The physics defining the 
thermal performance of an MLI system is extremely complex due to 
the thermal dynamics of numerous interdependent parameters 
which in themselves contribute differently depending on whether 
boundary conditions are transient or steady-state. The Multilayer In- 
sulation system for the Superconducting Super Collider (SSC) 
consists of full cryostat length assemblies of aluminized polyester 
film, fabricated in the form of blankets, and installed as blankets to 
the 4.5K cold mass, and the 20K and 80K thermal radiation shields. 
Approximately 40,000 blankets will be required in the 10,000 cryo- 
genic devices comprising the SSC accelerator. Each blanket will be 
nearly 56 feet long by 6 feet wide and will consist of as many as 32 
reflective and 31 spacer layers of material. Discussed are ML! ma- 
terial choices, and the physical parameters which contribute to the 
operational performance of MLI systems. Disclosed is a method for 
fabricating MLI blankets by employing a large diameter winding 
mandrel! having a circumference sufficient for the required blanket 
length. The blanket fabrication method assures consistency in mass 
produced MLI blankets by providing positive control of the dimen- 
sional parameters which contribute to the MLI blanket thermal 
performance. The fabrication method can be used to mass produce 
prefabricated MLI blankets that by virtue of the product have inher- 
ent features of dimensional stability, three-dimensional uniformity, 
controlled layer density, layer-to-layer registration, interlayer cleanli- 
ness, and interlayer material to accommodate thermal contraction 
differences. 9 refs., 4 figs., 2 tabs. 


29237 (FNAL-TM-1584) Design considerations for a large 
aperture high field superconducting dipole. Harfoush, F.; Anken- 
brandt, C.; Harrison, M.; Kerby, J.; Koepke, K.; Mantsch, P.; Nicol, 
T.; Riddiford, A.; Theilacker, J. Fermi National Accelerator Lab., 
Batavia, IL (USA). Mar 1989. 6p. DOE Contract AC02-76CH03000. 
(CONF-890335-—123: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011292/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

The final phase of the Fermilab upgrade proposal calls for a new 
ring of superconducting magnets to be placed in the existing Main 
Accelerator tunnel. The goal of this design study is to specify a high 
field dipole (HFD) that is capable of supporting fixed target opera- 
tion (ramping, resonant extraction) at a field of 6.6T (1.5 Tev) and 
colliding beam physics at 8.0T (1.8 Tev). The magnetic field quality 
at high field is set by the large amplitude orbits associated with res- 
onant extraction. The field quality must therefore be at least as 
good as the existing Tevatron magnets which fulfill these criteria. 
The high fields and large aperture of this magnet result in large 
forces on the coil and collar assemblies. Therefore, the cold mass 
design must be able to sustain these forces while providing suffi- 
cient cooling to the coils during 4.2 K fixed target operation, and a 
minimum heat load during 1.8 K collider operation. The design work 
is still in progress but a cosine-theta, cold-iron dipole with a 70mm 
inner diameter coil has been tentatively adopted. This report 
presents details on the conductor and cable parameters, coil cross- 
section, projected manufacturing tolerances, iron yoke design, and 
cold mass assembly. 4 refs., 5 figs., 1 tab. 


29238 


(IYaF—88-88) SHF generator. Mikhajlichenko, A.A. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 7p. (In Rus- 
sian). Order Number DE89614295/JAW. Available from NTIS (US 
Sales Only), PC AO2/MF A011 - OSTI; INIS. 


A new type of SHF generator is considered. The main character- 
istic feature of the generator is as follows: a ring photocathode, 
illuminated by ring-sweeped laser beam is used to produce ring- 
sweeped electron beam, which enters a ring-type travelling wave 
resonator after acceleration to relativistic energy. 6 refs.; 2 figs. 


29239 (LA-UR-89-1231) Control system considerations for 
the AHF [Advanced Hadron Facility]. Butler, HS. Los Alamos Na- 
tional Lab., NM (USA). 1989. 16p. DOE Contract AC02-76CH03000. 
(CONF-890299-4: AHF accelerator design workshop, Los Alamos, 
NM, US, February 20, 1989). Order Number DE89011183/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper identifies some of the more important issues related to 
the design of a control system for the Advanced Hadron Facility 
(AHF). It begins with a brief description of the site layout and how 
the various accelerators operate in tandem to deliver beam to sev- 
eral experimental areas. Then it focuses on the control system by 
estimating from existing installations the number of data and control 
channels to be expected for the AHF. The total comes to 50,000. 
This channel count is converted to manpower and cost estimates 
for the control system by extrapolating from other accelerator facili- 
ties. Finally, special attention is given to two subsystems — magnets 
and diagnostic equipment — and the impact they will have on the 
control system. 11 refs., 5 figs., 6 tabs. 


29240 (LA-UR-89-1257) Kicker magnet design. Li, Z.; 
Thiessen, H.A. Los Alamos National Lab., NM (USA). 1989. 32p. 
DOE Contract W-7405-ENG-36. (CONF-890299-3: AHF accelerator 
design workshop, Los Alamos, NM, US, February 20, 1989). Order 
Number DE89011179/JAW. Available from NTIS, PC AO3 - OSTI. 

In this paper, the kicker magnet is studied by use of the program 
POISSON. For using the dc-code POISSON in the ac problem of 
the kicker magnet, an approximation of the ac effects is made, this 
simplifying the ac problem into a de problem. The study of the mag- 
net is taken in two steps: assuming the + of the ferrite material is 
fixed in the calculation to get a preliminary design of the magnet; 
using the real B — H curve of the CMD5005 ferrite material in the 
calculation to get the final design of the magnet. The stored energy, 
the excitation curve and the excitation efficiency of the kicker mag- 
net are also discussed. 10 figs., 7 tabs. 


29241 (LBL-26932) Status of LBL/LLNL FEL [free electron 
laser] research for two beam accelerator applications. Hopkins, 
D.B.; Sessler, A.M. Lawrence Berkeley Lab., CA (USA). Mar 1989. 
9p. DOE Contract ACO3-76SF00098. (CONF-890335-124: 13. par- 
ticle accelerator conference, Chicago, IL, US, March 20, 1989). 
Order Number DE89012487/JAW. Available from NTIS, PC AO2/MF 
A01 - OSTI; GPO Dep. 

We review the status of free electron laser (FEL) research being 
conducted at LBL and LLNL as part of a broader program of 
research on two beam accelerators (TBAs). Induction accelerator- 
driven FELs for use as power sources for high-gradient accelerators 
are discussed, along with preliminary cost estimates for this type of 
power source. Finally, a promising new version of an FEL/TBA is 
described. 25 refs., 1 fig., 3 tabs. 


29242 (NIKHEF-K-LINO-161) Measuring system with glass- 
fibre transmission for the injector of the NIKHEF-K electron 
accelerator. Department report. Sluijk, T. Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie K. 1988. 14p. (In Dutch). Order Number 
DE89614288/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The electronics in the injector of the NIKHEF-K electron accelera- 
tor works at a voltage level of 400K volts. In order to control the 
pulsshape and the reliability of the pulser the measuring signal has 
to be brought down to ground-level. Therefore a measuring set-up 
has been developed based upon glassfibre which is described in 
this report. 9 figs. 


29243 (NIKHEF-K-LINO—162) Literature file on ‘fast kickers 
and septa’, componenets for deflection and separation of parti- 
cle beams. Linden, A. van der. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
Nov 1988. 40p. (In Dutch). Order Number DE89614291/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
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The File consists of classified and numbered articles from the lit- 
erature on the following subjects: 1 - Kickers: fast switching 
(electro-)magnetic or electrostatic components for small deflection; 
2 - Septum Magnets: both small and great deflecting components, 
with the purpose to create or bridge over space between the de- 
flected beam and the other, unperturbed beam; 3 - Electrostatic 
Septa: low loss, beam splitting components which give small deflec- 
tion for the extracted part of the beam and no perturbation for the 
rest of the beam. The articles have been classified per institute or 
laboratory, eventually with further classification per project. The 
classified articles are then numbered chronologically. Extension of 
the File is still possible. The contents of the articles are summarized 
by means of catchwords. Specifications of the described kickers, 
septum magnets and electrostatic septa are represented in a tabu- 
lar form. 


29244 (SAND—89-0481) The Hermes-lll gamma-ray facility at 
the Simulation Technology Laboratory: A guide for users. Za- 
wadzkas, G.A. Sandia National Labs., Albuquerque, NM (USA). Apr 
1989. 50p. DOE Contract AC04-76DP00789. Order Number 
DE89011202/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Hermes Ill is a 20-megavolt, 15-terawatt, pulsed accelerator 
which is available for gamma-ray testing. The purpose of this guide 
is to serve as a basic source of information for prospective users of 
Hermes Ill. Included is a brief discussion of the design and opera- 
tion of the accelerator and a summary of gamma-ray environmental 
data. The guide also contains a description of experimental support 
facilities, data acquisition and analysis systems and general infor- 
mation for users. 6 refs., 16 figs. 


29245 (SLAC-PUB-4862) An active feedback system to 
control synchrotron oscillations in the SLC Damping Rings. 
Corredoura, P.L.; Pellegrin, J.L.; Schwarz, H.D.; Sheppard, J.C. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Mar 
1989. 4p. DOE Contract AC03-76SF00515. (CONF-890335—106: 
13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89011363/JAW. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Initially the SLC Damping Rings accomplished Robinson instabil- 
ity damping by operating the RF accelerating cavities slightly 
detuned. In order to be able to run the cavities tuned and achieve 
damping for Robinson instability and synchrotron oscillations at in- 
jection an active feedback system has been developed. This paper 
describes the theoretical basis for the feedback system and the de- 
velopment of the hardware. Extensive measurements of the loop 
response including stored beam were performed. Overall perfor- 
mance of the system is also reported. 3 refs., 6 figs. 


29246 (SLAC-PUB-4863) Reliability and lifetime predictions 
of SLC klystrons. Allen, M.A.; Callin, R.S.; Fowkes, W.R.; Lee, 
T.G.; Vlieks, A.E. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Mar 1989. 3p. DOE Contract ACO3-76SF00515. (CONF- 
890335-107: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89011362/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The energy upgrade of SLAC, with the first of the new 67 MW 
SLAC Linear Collider (SLC) klystrons, began over four years ago. 
Today there are over 200 of these klystrons in operation. As a re- 
sult, there is a wealth klystron performance and failure information 
that enables reasonable predictions to be made on life expectancy 
and reliability. Data from initial tests, follow-up tests and daily oper- 
ation monitoring on the accelerator is stores for analysis. Presented 
here are life expectancy predictions with particular emphasis on 
cathode life. Also, based on this data, we will discuss some of the 
principal modes of failure. 3 refs., 2 figs. 


29247 (SLAC-PUB-4885) Stanford Linear Collider History 
Data Facility. Johnson, R. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Mar 1989. 3p. DOE Contract AC03- 
76SF00515. (CONF-890335—1 10: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011285/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

To effectively maintain the operation of the Stanford Linear Coi- 
lider the variation over time of control system device parameters 


and feedback loops must be known. Device status must reflect ‘un- 
wanted’ variations as well as current states. This paper discusses 
the software facility which provides the collection and display of his- 
tory data, and the determination of a behavioral status. The facility’s 
operation, internal design, and user interface are described. 5 figs. 


29248 (SLAC-PUB-4897) Design, analysis and measure- 
ment of very fast kicker magnets at SLAC. Weaver, J.N.; 
Bowden, G.B.; Bulos, F.; Cassel, R.L.; Donaldson, A.R.; Harvey, A.; 
Kulikov, A.V.; Nguyen, M.N.; Odian, A.; Price, V.G. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1989. 3p. DOE 
Contract ACO3-76SF00515. (CONF-890335-114: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011280/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Recent experience with SLC has shown that very fast, ferrite- 
loaded, transmission-line, beam-kicker magnets can cause 
significant and undesirable distortion of a 1.5-2.5 kA, 20-4- kV pulse 
as it travels through the magnet. In general, there is a net lengthen- 
ing of the pulse, with increases in its rise and fall times, a decrease 
in amplitude, and an unsymmetrical rounding of the flattop. In this 
partially tutorial treatise, a number of practical design considerations 
are discussed in terms of equivalent circuits, magnet circuit disper- 
sion and dissipation, undesired circuit shunting and coupling, 
high-voltage breakdown problems and high-order-mode losses that 
lead to beam tube heating. These effects are linked to the proper- 
ties of the materials, the presence of radiation and realizable 
magnet topologies. Measurements and calculations of some of 
these characteristics for several magnet designs are reviewed. The 
results presented come from a truly eclectic effort. 8 refs., 1 fig. 


29249 (SLAC-PUB-4908) Precision measurements of the 
SLC reference magnets. Watson, S.; Levi, M.; Nash, J. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Mar 1989. 4p. 
DOE Contract AC03-76SF00515. (LBL—-26956; CONF-890335—103: 
). Order Number DE89011366/JAW. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Two spectrometers, one on each extraction line of the SLC, have 
been installed to momentum analyse each SLC beam pulse and de- 
termine the electron and positron beam energies. A method of 
determining and monitoring the absolute magnetic field strength for 
these dipoles has been developed. A total error on the magnetic 
field integral of 6 {Bd fBdl = 1 x 10-* has been achieved. The 
field integral can be monitored continuously during SLC beam oper- 
ation using radiation hardened equipment. The laboratory field 
mapping techniques and the field monitoring methods are de- 
scribed. 6 refs., 4 figs., 5 tabs. 


29250 (SLAC-PUB-4909) Beam-loss monitors in the SLC 
Final Focus. Jacobsen, R.G.; Mattison, T. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). Mar 1989. 4p. DOE Contract 
AC03-76SF00515. (CONF-890335-104: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011365/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Beam-loss monitors in the SLC Final Focus System are used for 
protection of accelerator and detector components, optimizing ad- 
justment of beam halo collimators, and as diagnostics of beam size 
and halo. Construction of a variety of monitors based on discrete 
ion chambers, proportional tubes, continuous ion chambers, and 
signals from the Mark Il detector is reported. The interfaces to the 
SLC control system, the Mark Il detector data acquisition system, 
and the SLC machine protection system are discussed. Experience 
with the system during SLC commissioning and operation is pre- 
sented. 10 refs., 5 figs. 


29251 (SLAC-PUB-4911) RF pulse compression experiment 
at SLAC. Farkas, Z.D.; Spalek, G.; Wilson, P.B. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1989. 4p. DOE 
Contract ACO3-76SF00515. (CONF-890335-105: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011364/JAW. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

Using rf pulse compression it will be possible to boost a 50-100 
MW output, expected from high power microwave tubes operating 
in the 10- 20 GHz frequency range, to the 300-600 MW level 
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required by the next generation of high gradient linear colliders. Ex- 
periments have been performed at Stanford Linear Accelerator 
Center to test, at low power, a two-stage binary energy compressor 
(BEC) operating at 11.424 GHz. Using over-moded delay lines and 
3 dB hybrid couplers, a 312 ns pulse was compressed to 78 ns, 
giving a power multiplication ratio of ~3.2, and a power efficiency of 
81%. Individual component insertion losses were measured to be in 
the range of 0.6% to 8.5%. Over-all efficiency calculated using 
these values agreed with measured values to ~1.4%. Using best 
values of the measured component insertion losses, the efficiency 
of a proposed high power test of a three-stage BEC is estimated to 
be 71%, with a power multiplication of ~5.7. 7 refs., 7 figs., 5 tabs. 


29252 (SLAC-PUB—4912) A damping ring design for future 
linear colliders. Raubenheimer, T.O.; Gabella, W.E.; Morton, P.L.; 
Lee, MJ.; Rivkin, L.Z.; Ruth, R.D. Stanford Linear Accelerator 
Center, Menio Park, CA (USA). Mar 1989. 4p. DOE Contract AC03- 
76SF00515. (CONF-890335—1 15: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011278/JAW. Available from NTIS, PC A02/MF A0O1 - OSTI; 
GPO Dep. 

In this paper we present a preliminary design of a damping ring 
for the TeV Linear Collider (TLC), a future linear collider with an en- 
ergy of 1/2 to 1 TeV in the center of mass. Because of limits on the 
emittance, repetition rate and longitudinal impedance, we use com- 
bined function FODO cells with wigglers in insertion regions; there 
are approximately 22 meters of wigglers in the 155 meter ring. The 
ring has a normalized horizontal emittance, including the effect of 
intrabeam scattering, which is less than 3 x 10-® and an emittance 
ratio of ex ~ 100«y. It is designed to damp bunches for 7 vertical 
damping times while operating at a repetition rate of 360 Hz. Be- 
cause of these requirements on the emittance and the damping per 
bunch, the ring operates at 1.8 GeV and is relatively large, allowing 
more bunches to be damped at once. 10 refs., 5 figs., 2 tabs. 


29253 (SLAC-PUB-4915) Interactive beam tuning simulator 
for the SLC [Stanford Linear Collider] final focus. Ford, W.T.; 
Kozanecki, W.; Lohse, T.; Servranckx, R.V. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Mar 1989. 3p. DOE Contract 
AC03-76SF00515. (CONF-890335-117: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011272/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

An interface to the DIMAD beam optics computer program en- 
ables the operator to perform in simulation the sequence of magnet 
adjustments that would be used online for tuning the Stanford Lin- 
ear Collider Final Focus System. The program accepts any input 
beam matrix from a disk file and presents a menu of magnet adjust- 
ments and scan and display options. The results of a ray trace 
calculation are presented as profiles or envelope plots on the 
graphics screen. We give results from studies of the optimization of 
the beam under various input conditions. 11 refs., 4 figs. 


29254 (SLAC-PUB-4938) Timing jitter measurements at the 
SLC electron source. Sodja, J.; Browne, MJ.; Clendenin, J.E. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Mar 
1989. 2p. DOE Contract AC03-76SF00515. (CONF-890335—109: 
13. particle accelerator conference, Chicago, IL, US, March 20, 
1989). Order Number DE89011286/JAW. Available from NTIS, PC 
AO2/MF A011 - OSTI; GPO Dep. 

The SLC thermionic gun and electron source produce a beam of 
up to 15 x 10'° .— in a single S-band bunch. A 170 keV, 2 ns 
FWHM pulse out of the gun is compressed by means of two sub- 
harmonic buncher cavities followed by an S-band buncher and a 
standard SLAC accelerating section. Ceramic gaps in the beam 
pipe at the output of the gun allow a measure of the beam intensity 
and timing. A measurement at these gaps of the timing jitter, with a 
resolution of <10 ps, is described. 3 refs., 5 figs. 


29255 


(UCRL-99627) Effects of irradiation on Hall probe 
sensitivity. Kulke, B.; Frye, R.; Penko, F. Lawrence Livermore Na- 


tional Lab., CA (USA). 10 Mar 1989. 5p. DOE Contract 
W-7405-ENG-48. (CONF-890335-—138: 13. particle accelerator con- 
ference, Chicago, IL, US, March 20, 1989). Order Number 
DE89012284/JAW. Available from OSTI; GPO Dep. 


Four Hall probes from two different manufacturers were exposed 
to increasing amounts of radiation at the LLNL Advanced Test Ac- 
celerator and were compared periodically to an NMR Gaussmeter 
at magnetic field values of 2 to 8 kG. The radiation was primarily 
bremsstrahlung from a 45-MeV electron beam. The probes were 
mounted near a beam dump, along with LiF thermoluminescent de- 
tectors to keep track of the cumulative dose. The data show a 
threshold near 100 krad, beyond which point the probes tend to 
lose sensitivity and perform outside their nominal error limits. 3 
refs., 8 figs., 1 tab. 


29256 (UCRL-99635) Engineering design of the interaction 
waveguide for high-power accelerator-driven microwave free- 
electron lasers. Hopkins, D.B.; Clay, H.W.; Stallard, B.W.; Throop, 
A.L.; Listvinsky, G.; Makowski, M.A. Lawrence Livermore National 
Lab., CA (USA). 16 Mar 1989. 12p. Sponsored by DOE Energy Re- 
search. DOE Contract W-7405-ENG-48. (CONF-890335-135: 13. 
particle accelerator conference, Chicago, IL, US, 20-23 Mar 1989). 
Order Number DE89011896/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

Linear induction accelerators (LIAs) operating at beam energies of 
a few million electron volts and currents of a few thousand amperes 
are suitable drivers for free-electron lasers (FELs). Such lasers are 
capable of producing gigawatts of peak power and megawatts of 
average power at microwave frequencies. Such devices are being 
studied as possible power sources for future high-gradient accelera- 
tors and are being constructed for plasma heating applications. At 
high power levels, the engineering design of the interaction wave- 
guide presents a challenge. This paper discusses several concerns, 
including electrical breakdown and metal fatigue limits, choice of 
material, and choice of operating propagation mode. 13 refs., 3 figs. 


29257 (UCRL-99672) Modeling ferrite electromagnetic re- 
sponse in the time domain. Johnson, J.; DeFord, J.F.; Craig, G.D. 
Lawrence Livermore National Lab., CA (USA). 6 Apr 1989. 5p. 
Sponsored by DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-890335-136: 13. particle accelerator con- 
ference, Chicago, IL, US, 20-23 Mar 1989). Order Number 
DE89012296/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The behavior of ferrite loads commonly found in induction accel- 
ertors has important consequences for the performance of these 
accelerators. Previous work by the authors on modeling the electro- 
magnetic fields in induction cavities has focussed upon use of a 
simple, phenomenological model for the process of magnetization 
reversal in these ferrite loads. In this paper we consider a model for 
magnetization reversal which is more deeply rooted in theory, and 
present a simulation of the reversal process based upon this model 
for an idealized set of boundary conditions. 7 refs., 3 figs. 


29258 Optical diagnostics in the advanced test accelerator 
(ATA) environment. Chong, Y.P. (Lawrence Livermore National 
Lab., Univ. of California, Livermore, CA (US)); Cornish, J.P.; 
Donnelly, D. pp. 93-97 of Optical techniques for sensing and mea- 
surement in hostile environments. Gillespie, C.H.; Greenwell, R.A. 
SPIE Society of Photo-Optical Instrumentation Engineers, Belling- 
ham, WA (1987). (CONF-8705231-: Optical techniques for sensing 
and measurement in hostile environments, Orlando, FL, US, May 
21, 1987). 

The ATA is a 50 MeV, 10-kA, 70-ns pulsed electron beam accel- 
erator that generates an extremely harsh environment for diagnostic 
measurements. Diagnostic targets placed in the beam line are sub- 
ject to damage, frequently being destroyed by a single pulse. High 
radiation (x-ray, gamma, and neutron) and electromagnetic interfer- 
ence levels preclude placing components near the beamline that 
are susceptible to radiation damage. Examples of such components 
are integrated circuit elements, hydrocarbons such as Teflon insula- 
tion, and optical components that darken, resulting in transmission 
loss. Optical diagnostics play an important part in measuring experi- 
mental parameters such as the beam current density profile. A large 
number of optical lines of sight (LOS) are routinely deployed along 
the experimental beamlines that use the ATA beam. Gated TV cam- 
eras are located outside the accelerator tunnel, because the tunnel 
is inaccessible during operations. The authors describe and discuss 
the difficulties, problems, and solutions encountered in making opti- 
cal measurements in the ATA environment. 
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29259 Utilization of optical image data from the advanced 
test accelerator (ATA). Chambers, F.W. (Lawrence Livermore Na- 
tional Lab., Univ. of California, P.O. Box 808, L626, Livermore, CA 
(US)); Kaliman, J.S.; Slominski, M.E.; Chong, Y.P.; Donnelly, D.; 
Cornish, J.P. pp. 98-104 of Optical techniques for sensing and mea- 
surement in hostile environments. Gillespie, C.H.; Greenwell, R.A. 
SPIE Society of Photo-Optical Instrumentation Engineers, Belling- 
ham, WA (1987). (CONF-8705231—: Optical techniques for sensing 
and measurement in hostile environments, Orlando, FL, US, May 
21, 1987). 

Extensive use is made of optical diagnostics to obtain information 
on the 50-MeV, 10-kA, 70-ns pulsed-electron beam produced by the 
Advanced Test Accelerator (ATA). Light is generated by the beam 
striking a foil inserted in the beamline or through excitation of the 
gas when the beamline is filled with air. The emitted light is col- 
lected and digitized. Two-dimensional images are recorded by either 
a gated framing camera or a streak camera. Extraction of relevant 
beam parameters such as current density, current, and beam size 
requires an understanding of the physics of the light-generation 
mechanism and an ability to handle and properly exploit a large dig- 
ital database of image data. The authors present a brief overview of 
the present understanding of the light-generation mechanisms in foil 
and gas, with emphasis on experimental observations and trends. 
They review our data management and analysis techniques and in- 
dicate successful approaches for extracting beam parameters. 


29260 A high-performance D-lithium neutron source for fu- 
sion technology testing. Lawrence, G.P. (Los Alamos National 
Lab., Los Alamos, NM (US)); Wangler, T.P.; Schriber, S.O.; Kemp, 
E.L.; Wilson, M.T.; Bhatia, T.S.; Neuschaefer, G.H.; Guy, F.W.; 
Armstrong, D.D. Fusion Technology (USA}, 15(2): 289-294 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Recent advances in high-current linear accelerator technology 
have considerably increased the attractiveness of a deuterium- 
lithium high-energy neutron source for fusion materials and 
technology testing. This paper describes a new Los Alamos concep- 
tual design for a deuteron accelerator aimed at meeting near-term 
flux requirements of an International Fusion Materials Irradiation Fa- 
cility. The new neutron-source driver concept is based on the idea 
of multiple accelerator modules, with each module consisting of two 
125-mA, 175-MHz radio-frequency quadrupoles funneling 3-MeV cw 
deuteron beams into a 35-MeV, 250-mA, 350-MHz drift-tube linac. 


29261 


A differential absorption spectrometer for determining 
flash X-ray spectra from 10 to 2000 keV. Carlson, G.A. (Sandia 
National Labs., Albuquerque, NM (US)); Lorence, L.J. /EEE (iInsti- 
tute of Electrical and Electronics Engineers) Transactions on 


Nuclear Science (USA), 35(6): 1255-1259 (Dec 1988). (CONF- 
880730-: 25. annual conference on nuclear and space radiation 
effects, Portland, OR, US, July 12, 1988). 

A differential absorption spectrometer has been developed and 
used on various bremsstrahlung sources (Pelletron, Saturn, and 
SPEED) with endpoint energies from 150 to 2000 keV. Spectral data 
were unfolded using response functions generated by TIGER and 
CEPXS/ONETRAN. Unfolded spectra are qualitatively in agreement 
with predicted spectra for steady-state bremsstrahlung sources from 
150 keV to 900 keV. Applications and limitations of the diagnostic 
are discussed and modifications and simplifications suggested. 


29262 Astable resonator photoneutralization apparatus. Fink, 
J.H. To Dept. of Energy, Washington, DC. USA Patent 4,798,952. 
17 Jan 1989. Filed date 19 May 1987. GO1N 27/78. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 
This patent describes an apparatus for photoneutralization of an 
atomic or moiecular beam of negatively charged particles, the appa- 
ratus comprising: an optical cavity including a first and second end 
walls, spaced apart and facing one another and having a longitudi- 
nal axis extending therebetween; first and second, substantially 
identical, convex mirrors, spaced apart within the optical cavity and 
facing one another along the optical cavity longitudinal axis, with the 
first and second convex mirrors being adjacent to but spaced apart 
from the first and second walls, respectively; first and second, sub- 
stantially identical concave mirrors, positioned at the first end wall 
and at the second end wall, respectively, within the optical cavity 
and facing one another along the longitudinal axis of the optical 


cavity; an optical gain cavity that includes the first end wall and the 
first convex mirror; a photoneutralization region that includes the 
second end wall and the second convex mirror, with the optical gain 
cavity being separated from the photoneutalization region by an op- 
tical window that provides a substantially gas-tight seal and is 
transparent to radiation of a predetermined wavelength \ = X;; gas 
excitation means, operatively associated with the optical gain cavity, 
to excite a gas contained in this cavity. 


29263 Pulsed particle beam vacuum-to-air interface. Cruz, 
G.E.; Edwards, W.F. To Dept. of Energy, Washington, DC. USA 
Patent 4,785,254. 15 Nov 1988. Filed date 18 Jun 1987. HO5H 
7/10. vp. Available from Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 

A vacuum-to-air interface is provided for high-powered, pulsed 
particle beam accelerator. The interface comprises a pneumatic 
high speed gate valve, from which extends a vacuum-tight duct, 
that terminates in an aperture. Means are provided for periodically 
advancing a foil strip across the aperture at the repetition rate of the 
particle pulses. A pneumatically operated hollow sealing band urges 
foil strip, when stationary, against and into the aperture. Gas pres- 
sure means periodically lift off and separate foil strip from aperture, 
so that it may be readily advanced. 


4304 Storage Rings 
Refer also to citation(s) 29158, 29191, 30048 


29264 (BNL-42673) Active interlock for storage ring inser- 
tion devices. Rochman, J.L.; Nawrocky, R.J. Brookhaven National 
Lab., Upton, NY (USA). 1989. 4p. DOE Contract AC02-76CH00016. 
(CONF-890335—140: 13. particle accelerator conference, Chicago, 
IL, US, March 20, 1989). Order Number DE89011901/JAW. Avail- 
able from NTIS, PC A02 - OSTI. 

The insertion devices in the NSLS x-ray ring produce such in- 
tense photon beams that passive measures alone are not adequate 
to protect the vacuum chamber. An active interlock is used to pre- 
vent thermal damage from improperly steered electron beams. The 
interlock system measures the position of the electron beam on 
both sides of the insertion devices using pick-up electrodes and 
interrupts the rf if the beam moves outside a safe window. The in- 
terlock features redundant circuitry as well as an automatic testing 
procedure. 1 ref., 4 figs. 


29265 (INIS-BR-1455) Applications of first order matricial 
theory to the calculation of storage ring designed for produc- 
ing synchrotron radiation. Machado, J.M. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1984. 116p. (In Por- 
tuguese). Order Number DE89614312/JAW. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

A review of first order matrix theory (linear approximation) used for 
calculating component elements of a particle accelerator employing 
the synchrotron principle of alternated gradient, is presented. Based 
on this theory, criteria for dimensioning synchrotron designed, exclu- 
sively for producing electromagnetic radiation, are established. The 
problem to find out optimum disposition of elements (straight line 
sections, quadrupolar magnetic lens, etc.) which take advantages of 
deflector magnets of the DCI synchrotron (Orsay Linear Accelerator 
Laboratory, French) aiming to construct a synchrotron designed to 
operate as electromagnetic radiation source, is solved. (M.C.K.). 


29266 (lYaF-88-58) Parametric excitation of coherent syn- 
chrotron selfoscillations of a beam in an electron-positron 
storage ring. Lysenko, A.P.; Polunin, AA. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 14p. (In Russian). Order Num- 
ber DE89614314/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A great number of induced current harmonics and high values of 
equivalent complex resistances of vacuum chamber and accelerat- 
ing high-frequency system create difficulties in coherent instability 
suppression of bem synchrotron motion in electron-positron storage 
rings. In the framework of simple model of macroparticles conditions 
resulting in parametric excitation of beam synchrotron selfoscilla- 
tions are considered. Dependences of introduced increments of 
oscillation amplitude during oscillation via accelerating voltage mod- 
ulation in equilibrium phase on the first harmonics of synchrotron 
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frequency and during parametric excitation on the second harmon- 
ics of synchrotron frequency are compared. The ratios given agree 
with the results of experimental study of synchrotron motion coher- 
ent instability in the VEhPP-2M storage ring. 13 refs.; 2 figs. 


29267 (lYaF—-88-60) Phase convection during colliding inter- 
action and lifetime of beams in electron-positron storage rings. 
1. Nonlinear resonance catalogue. Gerasimov, A.L.; Dikanskij, 
N.S. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 
8ip. (In Russian). Order Number DE89614315/JAW. Available from 
NTIS (US Sales Only), PC AO05/MF A01 - OSTI; INIS. 

Distrubances in equilibrium distribution function and lifetime of a 
beam in electron-positron storage ring under the effect of isolated 
resonances, excited by a colliding beam field, are investigated nu- 
merically. Chracteristics of separate resonances are given, data on 
the resonance effecting the beam lifetime being given. The real pic- 
ture of colliding beams, when there are several resonances in the 
amplitude plane, which affect the equilibrium distribution function, is 
considered, the calculated data are compared with experimental 
ones. It is shown that in many experimentally observed cases the 
restriction of the beam lifetimes takes place owing to a new mecha- 
nism of isolated nonlinear resonances effect on the equilibrium 
distribution function via phase convection excitation. 13 refs.; 66 
figs. 


29268 (lYaF-88-61) Electron cooling limiting possibilities. 
Dikanskij, N.S.; Kudelajnen, V.I.; Lebedev, V.A.; Meshkov, I.N.; 
Parkhomchuk, V.V.; Seryj, A.A.; Skrinskij, A.N.; Sukhina, B.N. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 60p. (in 
Russian). Order Number DE89614316/JAW. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

A review of experimental results on the study of electron cooling 
in the range of small relative velocities attained using the NAP-M 
and "Solenoid model” facilities is made. It is shown that in a strong 
magnetic field the transverse degree of freedom for electrons is 
magnetized and it is excluded from collision kinetics. In this case ef- 
fective electron temperature is determined by their longitudinal 
temperature and reaches very small values. The cooling efficiency 
is quite sensitive to conditions of electron beam of formation and 
transport. The use of a strong magnetic field to accompany electron 
beam permitted to attain a low effective temperature of electrons, 
which resulted in a sharp increase of cooling efficiency in the range 
of low relative velocities. A considerbale difference in the cooling of 
positive and negative charged ions was observed. 26 refs.; 19 figs. 


29269 (IYaF—-88-66) Electron source of a pulse magnecon. 
Belov, A.N.; Kozyrev, E.V.; Kuznetsov, G.I. and others. AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 28p. (in Russian). 
Order Number DE89614317/JAW. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Electron source of a pulse magnecon - a new SHF-generator with 
beam circular scanning, designed for storage ring accelerated sys- 
tem power supply is described. Flowsheets of the 30 cm operating 
magnecon and its electron sources are presented. Peculiarities of 
the source design, calculations of electron gun and beam dynamics 
are considered. results of experimental study of the electron source 
are given. Thorough adjustment and good optics of the beam per- 
mitted to attain high parameters of the magnecon. The electron 
source ensures beam current of 12 A at the energy of 30 keV. 7 
refs.; 17 figs. 


29270 (IYaF—88-97) Phase convection during beam colliding 
and beam lifetime in electron-positron storage rings. 2. Lifetime 
limitation due to separate nonlinear resonances. Gerasimov, 
A.L.; Dikanskij, N.S. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 72p. (In Russian). Order Number DE89614318/JAW. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

"Catalogue” of nonlinear resonances excited by colliding beam 
field is presented. Numerical investigation of the effect of separate 
resonances of different orders on particle distribution function and 
beam lifetime under conditions of rather high vacuum, when single 
scattering on residual gas can be neglected, is given. 6 refs.; 43 
figs.; 5 tabs. 


29271 (lYaF—88-109) Vacuum system of the Sibir’-2 storage 
ring-specialized synchrotron radiation source. Anashin, V.V.; 





Gavrilov, N.G.; Gil'dengorn, M.S. and others. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1988. 16p. (In Russian). Order 
Number DE89614313/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Design of peculiarities of the "Sibir-2” storage ring vacuum sys- 
tem are considered. Advantages of application of aluminium alloys 
as the main structural materials in high-vacuum systems are dis- 
cussed. Experimental results on the study of stimulated desorption 
are given. 5 refs.; 12 figs. 


29272 (SLAC-PUB-4899) PEP as a synchrotron radiation 
source: Status and review. Paterson, J.M. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Mar 1989. 5p. DOE Contract 
AC03-76SF00515. (CONF-890335-116: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011277/JAW. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

The electron-positron collider, PEP, is a 15 GeV storage ring built 
and operated for high energy physics. As a synchrotron radiation 
source, it has some unique characteristics which give it extraordi- 
nary capabilities which are now beginning to be exploited. Two 
insertion device beam lines are operational, each illuminated by 2- 
m-long, 77-mm period undulator magnets. In parasitic operation on 
high energy physics runs, they provide photons above 10 KeV, with 
a peak brightness of 10'® photons/(s-mm?—mrad?) within a 0.1% 
band width. This record brightness in this spectral range has al- 
ready opened up exciting new areas of research. In tests of a low 
emittance mode of operation at 7.1 GeV, horizontal emittances of 
about 5 mm-rad were measured, which is about the same as that 
planned for the new third generation x-ray sources. At a current of 
15 mA at 7.1 GeV, the present undulators deliver photon beams 
from 2.7 to 14 KeV with a peak brightness of about 10'”. Higher 
performance can be achieved with longer insertion devices opti- 
mized for these energies. Future operation in both parasitic mode 
and dedicated low emittance mode is planned; this will not only pro- 
vide new physics opportunities, but the ability to advance the 
technology of beamline components and instrumentation will be re- 
quired for the high power, high brightness beams from the third 
generation x-ray sources. Further performance upgrades are being 
studied and planned. These will be discussed in this paper along 
with a description of the present status and a review of PEP’s capa- 
bilities and limitations. 18 refs., 6 figs., 1 tab. 


29273 Highly polished, grazing incidence mirrors developed 
for synchrotron radiation beam lines at Stantord Synchrotron 
Radiation Laboratory. Tirsell, K.G. (Lawrence Livermore National 
Lab., Livermore, CA (US)); Berglin, E.J.; Fuchs, B.A.; Holdener, 
F.R.; Humpal, H.H.; Karpenko, V.P.; Kulkarni, S.; Fantone, S.D. Op- 
tical Engineering (USA), 27(11): 985-993 (Nov 1988). 

New platinum-coated, vertically deflecting, grazing incidence mir- 
rors with low surface roughness have been developed to prefocus 
bending magnet radiation from the Stanford Positron Electron 
Asymmetric Ring (SPEAR) storage ring into two Beam Line VIII 
grating monochromators. In our toroidal grating monochromator 
(TGM) branch there are two 12° deflecting prefocusing mirrors: a 
cooled chemically vapor deposited (CVD) SiC cylinder for one-to- 
one sagittal focusing followed by a fused-silica spheroid for 
tangential focusing with three-to-one demagnification. In our spheri- 
cal grating branch the first mirror is a 5° vertically deflecting, cooled 
SiC toroid designed to focus tangentially on the monochromator en- 
trance slits and sagittally on the exit slits. After the exit slits, a 4° 
deflecting fused silica mirror is used in each beam line to refocus 
onto the sample. For this application a cylinder of thin cross section 
is bent to approximate a toroid. The mirrors are now installed at the 
Stanford Synchrotron Radiation Laboratory, and performance mea- 
surements are planned. Qualitatively, the focus of the TGM optics 
at the entrance slits appears very good. In this paper the authors 
present mirror development highlights, including the choice of SiC 
for primary mirrors, the measured SiC surface roughness results, 
and the method developed to test the profile of the toroid during 
construction. 
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Refer also to citation(s) 28068, 28439, 29144, 29166, 29250, 
29572, 29665, 29810, 29823, 29827, 29829, 29938, 29974 


29274 (BNL-42403) Construction and performance of a 
plastic scintillating fiber target for a rare kaon decay experi- 
ment. Frank, J.S.; Strand, R.C. Brookhaven National Lab., Upton, 
NY (USA). 1988. 20p. DOE Contract ACO02-76CH00016. (CONF- 
8811199-2: Workshop on scintillating fiber detector development for 
the SSC, Batavia, IL, US, November 14, 1988). Order Number 
DE89010253/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A K* stopping target consisting of 2269 plastic fibers, 2 mm diam- 
eter and 3.12 m long has been installed in an experiment searching 
for the rare decay K* to mvv at Brookhaven National Laboratory. 
The fibers are bundled onto 379 photomultiplier tube and base as- 
semblies with single photoelectron resoiution. After routing to the 
counting room, the signals are amplified and then distributed to 
TDC’s and high-pass filter circuits that provide signals to ADC’s and 
to fan-ins that provide a target energy-sum pulse used in the fast 
triggering logic. A minimum ionizing particle 3 m from the photomulti- 
plier yields 1 photoelectron/mm path. The target provides transverse 
spatial resolution of 4 mm (FWHM) for the vertex of the K* decay 
and 2 ns timing resolution (FWHM) on the difference between the 
K* stop and the subsequent decay. Details of the target construc- 
tion and operating performance are provided. 4 refs., 7 figs. 


29275 (CERN-EP-—88-144) Radiation tests with capacitively 
coupled silicon detectors. Dijkstra, H.; Horisberger, R.; Hubbeling, 
L.; Maehlum, G.; Peisert, A.; Weilhammer, P.; Zalewska, A.; Tuuva, 
T.; Evensen, L. European Organization for Nuclear Research, 
Geneva (Switzerland). 25 Oct 1988. 18p. (CONF-880867-—22: 24. 
international Rochester conference on high energy physics, Munich, 
DE, August 4, 1988). Order Number DE89011557/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

Capacitively coupled silicon p-strip detectors were exposed to 
radiation from electrons of energy of up to 2.2 MeV and their pa- 
rameters were measured. The increase in the leakage current per 
unit volume and radiation dose is 0.02 nA/cm®rad for a total dose of 
0.83 Mrad. An increase of the depletion layer capacitance and the 
interstrip capacitance was measured after a dose of about 190 
krad. The polysilicon lines resistance decreased by about 6% at 
120 krad. No change was measured for the coupling capacitance at 
the same dose. 8 refs., 11 figs., 1 tab. 


29276 (CERN-EP-88-146) Development of multidrift tubes. 
Sauli, F. European Organization for Nuclear Research, Geneva 
(Switzerland). 25 Oct 1988. 6p. (CONF-8806243-41: DPF summer 
study: Snowmass '88 on high energy physics in the 1990s, Snow- 
mass, CO, US, June 27, 1988). Order Number DE89011559/JAW. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI. 

The multidrift tube represents a modular approach the problem of 
building a position-sensitive, high-accuracy gas detector that is ca- 
pable of withstanding the very high fluxes foreseen at a short 
distance from the intersection region in future colliders. Several pro- 
totypes have been built and tested; these contain, within a 
hexagonal carbon-fibre envelope, around 70 independent drift cells 
(also of hexagonal geometry). Using dimethyl! ether as the gas filling, 
we have obtained radial localization accuracies of ~ 50 um r.m.s. 
per wire, and longitudinal accuracies (through charge division) of ~ 
0.8% of the wire length. The radiation tolerance of the modules has 
been investigated; good operation up to about 1 C/cm of wire (at 
nominal gain, about 1 Mrad/cm) was demonstrated. 10 refs., 8 figs. 


29277 (CERN-EP-88-147) Development and applications of 
the imaging chamber. Sauli, F.; Astier, P.; Breskin, A.; Charpak, 
G.; Dominik, W.; Fonte, P.; Gaudaen, J.; Giomataris, Y.; Gougas, 
A.; Peskov, V. European Organization for Nuclear Research, 
Geneva (Switzerland). 25 Oct 1988. 6p. (CONF-881103-62: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 
Order Number DE89011560/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI. 


Photons emitted by avalanches in gases can be detected with an 
image intensifier coupled to a digitizing camera. We have investi- 
gated the emission properties of various gas mixtures in order to 
increase the light-yield. Several applications of the imaging chamber 
are illustrated: for high-granularity tracking of complex events and of 
electromagnetic and hadronic showers; for Cherenkov ring-imaging 
of charged particles and electromagnetic showers and for use as a 
tracking device in a neutrino-tagging experiment. 24 refs., 9 figs. 


29278 (CERN-EP-—88-155) Construction and performance of 
a position detector for the UA1 Uranium -— TMP [Tetram- 
ethylpentane] calorimeter. Ankoviak, K.; Bauer, G.; Buchanan, C.; 
Cline, D.; Di Ciaccio, A.; Evans, H.; Fuess, T.A.; Geer, S.; Gonidec, 
A.; Gronberg, J. European Organization for Nuclear Research, 
Geneva (Switzerland). 9 Nov 1988. 26p. (CONF-8806235-7: Inter- 
national conference on advanced technology and particle physics, 
Como, IT, June 12, 1988). Order Number DE89011617/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

A full-scale prototype position detector has been built and tested 
for the Uranium — Tetramethylpentane (TMP) calorimeter which is 
presently being constructed for the UA1 experiment at the CERN 
proton-antiproton collider. The position detector consists of a sealed 
stainless steel box containing TMP and three electrode planes, 
where the middle plane is used for energy measurement, and the 
other two are highly segmented to enable a precise measurement 
of the position of electromagnetic showers. The position detector 
has been operated in electron and muon test beams at CERN. The 
detector performs well, both as an element of the calorimeter and 
as a device for measuring shower positions, and yields a spatial 
resolution of about 1mm for high energy electron showers. 13 refs., 
14 figs., 1 tab. 


29279 (CNIC—00174) Portable scintillation X or gamma 
dose rate meters, type SG 101, for measuring environmental 
radiation. Shi Dezhou and others. China Nuclear Information Cen- 
tre, Beijing, BU (China). Feb 1988. 8p. (In Chinese). (IAE-0044). 
Order Number DE89614520/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OST]; INIS. 

The dose rate meter, SG 101, consists of two part: (1) Detector 
probe, a cylindrical plastics scintillator (ST 401, 75 x 75 mm) coated 
with ZnS (Ag) and a high gain low noise photomultiplier (GDB52LD) 
with A1 tight-proof shell; (2) Control apparatus, a direct current 
amplifier and a stabilized voltage units. In order to reduce the back- 
ground resulting from the dark current of the photomultiplier and the 
grid current of amplifer, a special design of auto-compensation cir- 
cuit is provided. The main technical characteristics satisfied with the 
requirements of IEC standard (Draft, SC 45B, C. O. 52). The effec- 
tive range is 0.3 x 10-8 Gy/h ~ 300 x 10-® Gy/h. The energy 
response, 50 keV ~ 1.25MeV, is not large than + 10%. The differ- 
ence between measured value to the absorbed dose rate of the 
cosmic radiation in air (water surface) and that using high-pressure 
ionization chambers is less than + 5%. The total weight is about 4 
kg. 


29280 (DOE/ER/0306S-737A) Photons, electrons and muons 
in past, present and future. Becker, U. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Dept. of Physics. 3 Feb 1989. 35p. 
DOE Contract AC02-76ER03069. Order Number DE89011591/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The “art of detection” and the strategy of physics will be the focus 
of this presentation. Firstly, why 7, e, u? Because they are funda- 
mental; directly detectable in unique ways, hence at high energies 
easy to distinguish from hadrons. The physical background is small 
and the production rate rare. T, e, and y play a central role both in 
physics strategy and possible detector resolution. he later point be- 
ing the key to “seeing new things” just as Galileo's telescope or 
Leeuwenhoek’s microscope. 19 refs., 42 figs., 2 tabs. 


29281 (ECN-211) PANDA Il. An apparatus for positron 
annihilation angular correlation measurements in two dimen- 
sions. Rabou, L.P.L.M.; Zwart, P.; Langedijk, G.J.; Mijnarends, P.E. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Nov 1988. 92p. Order Number DE89614620/JAW. Available from 
NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS. 

A full account is given of the design, construction and operation 
of an experimental apparatus for the measurement of the angular 
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correlation of positron-annihilation radiation in two dimensions (2D 
ACAR). The 2D ACAR technique is insensitive to the electronic 
mean-free-path and can be applied to pure metals as well as non- 
dilute alloys and compounds to obtain valuable information on the 
band structure and Fermi-surface geometry. The apparatus consists 
of two 30 x 30 cm? hybrid (high-density) multi-wire-chamber + de- 
tectors at variable distances from 5 to 12 m at opposite sides of a 
variable temperature cryostat which contains a 6.5 T superconduct- 
ing magnet. The detectors, the coded centre-of-gravity position 
read-out method employed, the associated electronics and com- 
puter software are described in detail. Operational characteristics 
and results are presented. A net detection efficiency of 6% and an 
angular resolution of 0.21 x 0.31 mrad? (0.029 x 0.042 a.u.2) are 
reproducibly obtained. Parameters affecting the performance of the 
system are discussed. An improvement of the efficiency to over 
10% by relatively simple measures is foreseen. 


29282 (FNAL/C—89/30) High energy particle tracking using 
scintillating fibers and solid state photomultipliers. Petroff, 
M.D.; Atac, M. Fermi National Accelerator Lab., Batavia, IL 
(USA). Jan 1989. 9p. DOE Contract AC02-76CH03000;AM03- 
76SF00010;AT03-88ER40384. (CONF-8811199-1: Workshop on 
scintillating fiber detector development for the SSC, Batavia, IL, US, 
November 14, 1988). Order Number DE89010514/JAW. Available 
from NTIS, PC A02 - OSTI. 

The Solid State Photomultiplier (SSPM) recently developed at the 
Rockwell International Science Center, coupled with fast scintillating 
fibers can have a rate capacity of 10® tracks per second per cm? of 
fiber cross section in systems for tracking of high energy ionizing 
particles. Relative to other approaches the SSPM can provide sub- 
stantial improvements in spatial and temporal tracking accuracy. 
Results of preliminary experiments with 0.225 x 0.225 mm? cross 
section step-index-of-refraction fiber exposed to electrons from a 
beta source are presented. The experiments involved pulse height 
analysis of SSPM photon detection pulses induced by coincident 
scintillations in two adjacent fibers traversed by the same electron. 
The data for two different scintillating fibers tested indicate that me- 
ter long fibers of this type, optimally coupled to SSPMs, will be 
effective in detecting minimum ionizing particles. 4 refs., 3 figs., 1 
tab. 


29283 (FNAL-TM-1568) DRCELL: A software package for 
drift chamber cell design. Baller, B.R. Fermi National Accelerator 
Lab., Batavia, IL (USA). 6 Mar 1989. 17p. DOE Contract AC02- 
76CHO3000. Order Number DE89011476/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Designing a drift chamber cell geometry which optimizes resolu- 
tion and two track separation is not a straightforward task. This 
paper describes a software package which helps visualize the be- 
havior of drifting electrons within the cell under the influence of 
electric and magnetic fields. Histograms of chamber pulse shapes 
and arrival times may be generated. In addition, a calculation of the 
gas gain is performed. The package presently uses drift velocity, 
drift angle, gain, and dE/dx parameterizations for 50:50 argon— 
ethane but modifications may be easily made for other gas 
mixtures. The model is straightforward and relies on an analytical 
form for the electric potential of an infinite series of wires. The elec- 
tric field is calculated numerically in a small region surrounding any 
point of interest. In the absence of a magnetic field, the drift direc- 
tion of an ionization electron is the unit vector along the E field 
direction. When a perpendicular magnetic field is present, the drift 
direction is rotated by the Lorentz angle, a. 3 refs., 2 figs., 1 tab. 


29284 (INFN-TC—88-21) Ruthenium oxide resistors as sen- 
sitive elements of composite bolometers. Preliminary results. 
Benassai, M.; Gallinaro, G.; Gatti, F.; Siri, S.; Vitale, S. Istituto 
Nazionale di Fisica Nucleare, Rome (Italy). 1988. 8p. Order Number 
DE89614588/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A01 - OSTI; INIS. 

Bolometers for particle detection made with Ruthenium oxide 
thermistors could be produced by means of a simple technique on a 
variety of different materials as substrata. Preliminary results on al- 
pha particle detection with devices realized using commercial RuO2 
thick film resistor (Tfr) are considered positive for devices operating 
between. 3 and .1 k and determined us to pursue further the idea. 
Ruthenium oxide resistors on sapphire at the moment are being 





prepared. The behaviour of these devices st temperatures lower 
than .1 k has to be investigated in more detail. 


29285 (INIS-BR-1458, pp. 73) Range to cone length rela- 
tions for light ions in CR-39. Gil, L.R. (Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ); Marques, A. Sao Paulo 
Univ., SP (Brazil). 1988. (CONF-881020-: 4. international sympo- 
sium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics-Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

DIELECTRIC TRACK DETECTORS/light ions; DIELECTRIC 
TRACK DETECTORS/particle tracks; DIELECTRIC TRACK DE- 
TECTORS/range; PARTICLE TRACKS/dielectric track detectors; 
PARTICLE TRACKS/iength; ALPHA SOURCES; CALIFORNIUM 
252; RANGE; ETCHING; NATURAL URANIUM; LENGTH 


29286 (INIS-BR-1458, pp. 60) Neutron-gamma spectrometer 
and methods for unfolding recoil proton and electron spectra. 
Akki, T.S. (Tajura Nuclear Research Center, Tripoli (Libya). Radia- 
tion Shielding Div.); Benayad, S.A.; Megahid, R.M. Sao Paulo Univ., 
SP (Brazil). 1988. (CONF-881020-: 4. international symposium on 
radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of 
the 4. International Symposium on Radiation Physics-Abstracts. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

NEUTRON-GAMMA LOGGING/electrons; NEUTRON-GAMMA 
LOGGING/particle discrimination; NEUTRON-GAMMA LOGGING/ 
protons; BERYLLIUM; COMPUTER CODES; CROSS SECTIONS; 
ENERGY SPECTRA; GAMMA SPECTRA; NEUTRON SOURCES; 
NEUTRON SPECTRA; ELECTRONS, PROTONS; PLUTONIUM; 
PULSE DISCRIMINATORS; REACTOR MATERIALS 


29287 (INIS-BR-1458, pp. 67) Plastic scintillation detector 
used as water radiation monitor in a swimming-pool research 2 
MW reactor. Correlation analysis between detector results and 
personnel dosimetry. Mesquita, C.H. de (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, SP (Brazil)); Madi Filho, T.; 
Hamada, M.M. Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020-— 
: 4. international symposium on radiation physics, Sao Paulo, BR, 
3-7 Oct 1988). In Proceedings of the 4. International Symposium on 
Radiation Physics-Abstracts. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

PLASTIC SCINTILLATION DETECTORS/radiation monitors; 
PLASTIC SCINTILLATION DETECTORS/uses; PLASTIC SCINTIL- 
LATION DETECTORS/water; RADIATION MON!TORS/pool type 
reactors; RADIATION MONITORS/water; ALPHA DETECTION; 
BETA DETECTION; GAMMA DETECTION; PERSONNEL DOSIME- 
TRY; USES; WATER; WHOLE-BODY COUNTING 


29288 (INIS-BR-1458, pp. 189) “Hot particles” collected af- 
ter the Chernobyl accident. Jaracz, P. (Warsaw Univ. (Poland). 
Inst. of Experimental Physics); Jastrzebski, J.; Kaczanowski, J. Sao 
Paulo Univ., SP (Brazil). 1988. (CONF-881020-: 4. international 
symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics-Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

PARTICLES/ground level; PARTICLES/isotope ratio; PARTICLES/ 
poland; REACTOR ACCIDENTS/fallout; REACTOR ACCIDENTS/ 
particles; CHERNOBYLSK-4 REACTOR; GAMMA SPECTRA; PAR- 
TICLES; POLAND; FALLOUT 


29289 (INIS-BR-1458, pp. 209) Neutrongraphy with track- 
etch detectors at the IEA-R1 nuclear research reactor. Pugliesi, 
R. (Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)); Moraes, M.A.P.V. de; Yamazaki, |.M. Sao Paulo Univ., SP 
(Brazil). 1988. (CONF-881020-: 4. international symposium on radi- 
ation physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 
4. International Symposium on Radiation Physics - Abstracts. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

DIELECTRIC TRACK DETECTORS/images; DIELECTRIC 
TRACK DETECTORS/irradiation; COMPARATIVE EVALUATIONS; 
IMAGES; IRRADIATION; ETCHING; IEAR-1 REACTOR; NEUTRON 
BEAMS; OPACITY; THERMAL NEUTRONS 


29290 (INIS-BR-1478) Study of nuclear isomeric states us- 
ing the digital chronoanalyser. Cavalcante, M.A.; Caetano, C.R.; 
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Souza Santos, M.D. de. Pontificia Univ. Catolica do Rio de Janeiro, 
RJ (Brazil). Dept. de Fisica. 1987. 72p. (in Portuguese). Order 
Number DE89614621/JAW. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

The construction of a digital chronoanalyser for studying temporal 
correlations, is presented. The operation principia and the system 
calibration are described. The results obtained for studying nuclear 
excited states are presented. (M.C.K.). 


29291 (INIS-mf-11357, pp. 314-327) Radioisotope tracer 
instrument and its application to the detection of the ground- 
water parameters. Chen Jiansheng (Jiangsu Provincial Academy of 
Agricultural Sciences (China). Inst. of Application of Atomic Energy); 
Fang Jie. International Atomic Energy Agency, Vienna (Austria). 
1988. (CONF-8706389-: Regional workshop on isotope hydrology 
for Asia and the Pacific, Beijing, CN, 15-26 Jun 1987). In /sotope 
applications in hydrology in Asia and the Pacific. Proceedings of a 
regional executive management seminar on isotope techniques in 
water resources development and management and a regional 
workshop on isotope hydrology for Asia and the Pacific held in Bei- 
jing, 15-26 June, 1987. Available from NTIS (US Sales Only), PC 
A15/MF A01 - OSTI; INiS. 

The application of radioisotope tracer technique and probe can re- 
sult in the detection of groundwater flow direction, flow velocity and 
vertical currents in one single well. The tracer probe consists of the 
source injector and the components related with direction detection, 
location and velocity measurement. The nuclear detector employs a 
thermoluminescence detector (TLD) and a direct reading ionization 
chamber (IC) for the detection of flow direction and also employs a 
new method of photofluorography location for the determination of 
the probe's northern or southern position in the well, thereby greatly 
simplifying the design of the direction-detecting probe. The velocity 
measuring section includes ground receiving instruments and me- 
ters for conducting point or whole-borehole measurement. It is also 
possible to carry out interconnection tests and dispersion tests. With 
the applications to the ascertaining of the groundwater distribution 
in the karst region as well as the execution of the dispersion tests 
related with environmental protection and so on, it has been con- 
firmed that the radioisotope tracer instrument has a broad scope of 
application and practicability. (author). 5 refs, 6 figs. 


29292 


(INIS-SU-77/A, pp. 146-162) Neutron interferometry: a 
status report. Zellinger, A. (Atominstitut der Oesterreichischen Uni- 
versitaeten, Vienna (Austria)); Rauch, H. Gosudarstvennyj Komitet 
po |spol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Yadernykh Issledovanij. 1988. (CONF-870959-: 1. internationa! 
conference on neutron physics, Kiev, SU, September 21, 1987). In 


Neutron physics. Vol. 1. Order Number DE89780087/JAW. Avail- 
able from NTIS (US Sales Only), PC A19/MF A01. 

The present experimental status of neutron interferometry is re- 
viewed. Presently there is a variety both of crystal and non-crystal 
interferometers available covering a wide range of experimental re- 
quirements. Also, neutron interferometry has been moved into the 
time domain through the observation of time-dependent phase fac- 
tors. Furthermore, the difficulties associated with the extreme 
sensitivity of neutron interferometer operation to ambient vibration 
noise have been overcome such that it became possible to do ex- 
periments both with rapidly moving phase shifters and even with 
moving interferometers. 44 refs.; 10 figs. 


29293 (LA-UR-89-1274) Analysis of biological samples us- 
ing prompt gamma radiations induced by 14.7-MeV neutrons. 
Hollas, C.L.; Ussery, L.E.; Butterfield, K.B.; Morgado, R.E. Los 
Alamos National Lab., NM (USA). 1989. 14p. DOE Contract W- 
7405-ENG-36. (CONF-890410—1: Nuclear analytical methods in the 
life sciences, Gaithersburg, MD, US, April 17, 1989). Order Number 
DE8S011176/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

We investigated a method for determining the elemental composi- 
tion of biological samples that uses prompt gamma rays induced by 
14.7-MeV neutrons. Alpha particles are produced simultaneously 
with the neutrons, which exit opposite the alpha detector through 
the vacuum chamber wall. The sample under investigation is irradi- 
ated and emits gamma radiations in a spectral energy distribution 
characteristic of the material. Barium-fluoride (BaF2) and high-purity 


germanium (HPGe) gamma detectors view the sample and record 
the spectrum of gamma radiation. 8 figs. 


29294 (LBL-26998) The application of thick hydrogenated 
amorphous silicon layers to charged particle and x-ray detec- 
tion. Perez-Mendez, V.; Cho, G.; Fujieda, |.; Kaplan, S.N.; Qureshi, 
S.; Street, R.A. Lawrence Berkeley Lab., CA (USA). Apr 1989. 12p. 
DOE Contract ACO3-76SF00098. (CONF-890426-9: Spring meeting 
of the Materials Research Society, San Diego, CA, US, April 24, 
1989). Order Number DE89011777/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We outline the characteristics of thick hydrogenated amorphous 
silicon layers which are optimized for the detection of charged parti- 
cles, x-rays and y-rays. Signal amplitude as a function of the linear 
energy transfer of various particles are given. Noise sources gener- 
ated by the detector material and by the thin film electronics - 
a-Si:H or polysilicon proposed for pixel position sensitive detectors 
readout are described, and their relative amplitudes are calculated. 
Temperature and neutron radiation effects on leakage currents and 
the corresponding noise changes are presented. 17 refs., 12 figs., 2 
tabs. 


29295 (LUIP—8810) On the use of thin ion implanted Si de- 
tectors in heavy ion experiments. Lavergne-Gosselin, L.; Stab, L.; 
Lampert, M.O. and others. Lund Univ. (Sweden). Dept. of Cosmic 
and Subatomic Physics. Oct 1988. 21p. (LUNFD6-NFFK-7093-1- 
21-1988). Order Number DE89614589/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We present test results on the use of thin ion implanted epitaxial 
Si detectors for registration of low- and medium energy heavy frag- 
ments in nuclear reactions. A linear energy response for very low 
energy nuclei has been observed. A test of 10 um + 300 um 
telescopes under realistic experimental conditions for heavy ion ex- 
periments exhibits the possibilities to use these detectors for the 
measurements of multifragmentation products. (authors). 


29296 (NIKHEF-H-88-13) Process e~p->-eP as a fast lumi- 
nosity monitor for the HERA-collider. Gaemers, K.J.F.; Horst, M. 
van der. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. Sep 1988. 26p. Or- 
der Number DE89614590/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The process e~->~ye~p as a fast luminosity monitor for HERA. 
Results are given and discussed for the differential cross-sections 
and the integrated cross-section. It is possible to use expressions 
derived in the form of an event generator. 7 refs.; 4 figs. 


29297 (ORNL/TM-11127) Development of a smart tempera- 
ture measurement system based on a_ sSelf-calibrating 
thermocouple. Ruppel, F.R. Oak Ridge National Lab., TN (USA). 
Apr 1989. 83p. Sponsored by DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE89012882/JAW. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Thesis. Submitted to the Univ. of Tennessee, Knoxville (USA). 

A smart temperature measurement system was developed that 
consists of a commercially available self-calibrating thermocouple (a 
thermocouple with a high-purity, low melting-point metal encapsu- 
lated near the thermojunction) connected to a data acquisition 
system with a specially designed algorithm capable of automatically 
detecting the calibration temperature of the self-calibrating thermo- 
couple. A variety of self-calibrating thermocouples withstood 
long-term integrity testing, proving their worthiness as a front end to 
a smart temperature measurement system. A computer simulation 
program was written to explain the thermodynamic behavior of the 
system. Based on a literature review and simulation analysis, a 
method was developed to recognize which point on the melting or 
freezing plateau curve is the phase transition temperature of the en- 
capsulated metal. The actual phase transition temperature is 
compared with the experimentally reported melting or freezing point 
of the encapsulated metal of the self-calibrating thermocouple to de- 
termine the magnitude of error in the thermocouple output. 25 refs., 
29 figs. 


29298 Beta/alpha continuous air monitor. Becker, G.K.; Martz, 
D.E. To Dept. of Energy. USA Patent Application 7-211,647. 27 Jun 
1988. 33p. DOE Contract AC07-761D01570. Order Number 
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DE89011809/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A single deep layer silicon detector in combination with a micro- 
computer, recording both alpha and beta activity and the energy of 
each pulse, distinquishing energy peaks using a novel curve fitting 
technique to reduce the natural alpha counts in the energy region 
where plutonium and other transuranic alpha emitters are present, 
and using a novel algorithm to strip out radon daughter contribution 
to actual beta counts. 7 figs. 


29299 Superconducting transmission line particle detector. 
Gray, K.E. To Dept. of Energy. USA Patent Application 7-225,412. 
28 Jul 1988. 29p. DOE Contract W-31109-ENG-38. Order Number 
DE89011461/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A microvertex particle detector for use in a high energy physic 
collider including a plurality of parallel superconducting thin film 
strips separated from a superconducting ground plane by an insu- 
lating layer to form a plurality of superconducting waveguides. The 
microvertex particle detector indicates passage of a charged sub- 
atomic particle by measuring a voltage pulse measured across a 
superconducting waveguide caused by the transition of the super- 
conducting thin film strip from a superconducting to a non- 
superconducting state in response to the passage of a charged par- 
ticle. A plurality of superconducting thin film strips in two orthogonal 
planes plus the slow electromagnetic wave propagating in a super- 
conducting transmission line are used to resolve N* ambiguity of 
charged particle events. 6 figs. 


29300 (SLAC-PUB-4852) The Mark Il Vertex Drift Chamber. 
Alexander, J.P.; Baggs, R.; Fujino, D.; Hayes, K.; Hoard, C.; Hower, 
N.; Hutchinson, D.; Jaros, J.A.; Koetke, D.; Kowalski, L.A. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Mar 1989. 13p. 
DOE Contract AC03-76SF00515. (LBL-26990; CONF-890231-3: ). 
Order Number DE89011361/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

We have completed constructing and begun operating the Mark II 
Drift Chamber Vertex Detector. The chamber, based on a modified 
jet cell design, achieves 30 um spatial resolution and <1000 um 
track-pair resolution in pressurized CO2 gas mixtures. Special em- 
phasis has been placed on controlling systematic errors including 
the use of novel construction techniques which permit accurate wire 
placement. Chamber performance has been studied with cosmic ray 
tracks collected with the chamber located both inside and outside 
the Mark II. Results on spatial resolution, average pulse shape, and 
some properties of CO, mixtures are presented. 10 refs., 12 figs., 1 
tab. 


29301 (UCID-21361) Development of a criticality alarm sys- 
tem neutron detector: Final project report. O’Dell, A.A. Lawrence 
Livermore National Lab., CA (USA). May 1989. 45p. Sponsored by 
DOE Environment Health & Safety. DOE Contract W-7405-ENG-48. 
Order Number DE89012898/JAW. Available from NTIS, PC A03/MF 
AO1 - OSTI; GPO Dep. 

The primary objective of this project was to develop a prototype 
neutron detector for use in criticality alarm systems (CASs) at US 
Department of Energy (DOE) and contractor facilities wherever 
significant amounts of fissile material are processed or stored. Con- 
Straints placed on the design of the detector were that the overall 
size of the detector was to be as small as practical, the input volt- 
age requirements were to be no more than 24 V, and that the 
gamma sensitivity would be as low as possible. Also, the detector 
should give dosimetric neutron response, and should have sufficient 
temporal capabilities to measure the entire range from fast (>1 ms) 
to slow (seconds to minutes) excursions, and sufficient dynamic 
range to measure from background to over 100 times background 
levels to insure proper activation of the Immediate Evacuation Alarm 
(IEA). Finally, the detector should insure rapid (<1 s) activation of 
the IEA in the event of a criticality excursion. 24 figs., 11 tabs. 


29302 


Use of proportional tubes in a muon polarimeter. Ken- 
ney, C.J. (The College of William and Mary Williamsburg, VA (US)); 
Eckhause, M.; Ginkel, J.F.; Guss, P.P.; Kane, J.R.; Vulean, W.F.; 
Welsh, R.E.; Whyley, R.J.; Bilskie, J.; Hart, G.W. /EEE (Institute of 


Electrical and Electronics Engineers) Transactions on Nuclear Sci- 
ence (USA), 36(1): 74-78 (Feb 1989). (CONF-881103-: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 

A prototype muon polarimeter was built to study the feasibility of 
measuring the positive muon polarization in the decay K.->utpy-. 
The system consisted of alternating layers of extruded aluminum 
gas proportional tubes and polarization-retaining absorber plates of 
either aluminum or marble. Longitudinally polarized positive muons 
from the Stopped Muon Channel at the Clinton P. Anderson Meson 
Physics Facility (LAMPF) were stopped in the absorber plates where 
they precessed in a field of 60 gauss. Decay times were recorded 
in 100 ns first-in-first-out memories for all wires hit during a 12.8 us 
period centered about the muon stop trigger. The performance of 
the system was studied for different beam rates and absorber thick- 
nesses. The value of imposing time and spacial cuts on track data 
to enhance the precession signal was also investigated. 


29303 Signal generation in a hydrogenated amorphous sili- 
con detector. Qureshi, S. (Lawrence Berkeley Lab., Berkeley, CA 
(US)); Perez-Mendez, V.; Kaplan, N.; Fujieda, |.; Cho, G.; Street, 
R.A. IEEE (institute of Electrical and Electronics Engineers) Trans- 
actions on Nuclear Science (USA), 36(1): 194-198 (Feb 1989). 
(CONF-881103-: IEEE nuclear science symposium, Orlando, FL, 
US, November 9, 1988). 

The signals produced in thick hydrogenated amorphous silicon 
p-i-n detectors were measured using incident light pulses with differ- 
ent mean free paths. The signal shapes as a function of bias 
potential were analyzed in terms of the relevant parameters: mobili- 
ties and mean free paths of the electrons and holes. These latter 
were measured by transient photoconductivity methods using a 
pulsed nitrogen-dye laser system. 


29304 Cerium fluoride, a new fast, heavy scintillator. Moses, 
W.W. (Donner Lab. and Lawrence Berkeley Lab., Univ. of Califor- 
nia, Berkeley, CA (US)); Derenzo, S.E. /EEE (institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science (USA), 
36(1): 173-176 (Feb 1989). (CONF-881103-: IEEE nuclear science 
symposium, Orlando, FL, US, November 9, 1988). 

The authors describe the scintillation properties of Cerium Fluo- 
ride (CeF3), a newly discovered, heavy (6.16 g/cm’), inorganic 
scintillator. Its fluorescence decay lifetime, measured with the de- 
layed coincidence method, is described by a single exponential with 
a 27 = 1 ns time constant. The emission spectrum peaks at a 
wavelength of 340 nm, and drops to less than 10% of its peak value 
at 315 nm and 460 nm. When a 1 cm optical quality cube of CeF is 
excited with 511 keV photons, a photopeak with a 20% full width at 
half maximum is observed at approximately half the light output of a 
Bismuth Germanate (BGO) crystal with similar geometry. They also 
present measurements of the decay time and light output of CeFs 
doped with three rare-earth elements (Dy, Er, and Pr). The short 
fluorescence lifetime, high density, and reasonable light output of 
this new scintillator suggest that it would be useful for applications 
where high counting rates, good stopping power, and nanosecond 
timing are important, such as medical imaging and nuclear science. 


29305 Computer controlled drifting of Si(Li) detectors. Lan- 
dis, D.A. (Lawrence Berkeley Lab., Berkeley, CA (US)); Wong, Y.K.; 
Walton, J.T.; Goulding, F.S. /EEE (institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science (USA), 36(1): 
185-189 (Feb 1989). (CONF-881103—: IEEE nuclear science sym- 
posium, Orlando, FL, US, November 9, 1988). 

A relatively inexpensive computer-controlled system for perform- 
ing the drift process used in fabricating Si(Li) detectors is described. 
The system employs a small computer to monitor the leakage cur- 
rent, applied voltage and temperature on eight individual drift 
stations. The associated computer program initializes the drift pro- 
cess, monitors the drift progress and then terminates the drift when 
an operator set drift time has elapsed. The improved control of the 
drift with this system has been well demonstrated over. the past 
three years in the fabrication of a variety of Si(Li) detectors. A few 
representative system responses to detector behavior during the 
drift process are described. 


29306 A variable temperature cryostat that produces in situ 
clean-up of germanium detector surfaces. Pehl, R.H. (Lawrence 
Berkeley Lab., Berkeley, CA (US)); Madden, N.W.; Malone, D.F.; 
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Cork, C.P.; Landis, D.A.; Xing, J.S.; Friesel, D.L. /EEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear Sci- 
ence (USA), 36(1): 190-193 (Feb 1989). (CONF-881103-: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 
Variable temperature cryostats that can maintain germanium de- 
tectors at temperatures from 82 K to about 400 K while the thermal 
shield surrounding the detectors remains much colder when the de- 
tectors are warmed have been developed. Cryostats such as these 
offer the possibility of cryopumping material from the surface of de- 
tectors to the colder thermal shield. The diode characteristics of 
several detectors have shown very significant improvement follow- 
ing thermal cycles up to about 150 K in these cryostats. Important 
applications for cryostats having this attribute are many. 


29307 Spiral silicon drift detectors. Rehak, P. (Brookhaven 
Nat. Lab., Upton, NY (US)); Gatti, E.; Longoni, A.; Sampietro, M.; 
Holl, P.; Lutz, G.; Kemmer, J.; Prechtal, U.; Ziemann, T. /EEE (insti- 
tute of Electrical and Electronics Engineers) Transactions on Nuclear 
Science (USA), 36(1): 203-209 (Feb 1989). (CONF-881103—-: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 

An advanced large area silicon photodiode (and X-ray detector), 
called Spiral Drift Detector, was designed, produced and tested. 
The Spiral Detector belongs to the family of silicon drift detectors 
and is an improvement of the well known Cylindrical Drift Detector. 
In both detectors, signal electrons created in silicon by fast charged 
particles or photons are drifting toward a practically point-like collec- 
tion anode. The capacitance of the anode is therefore kept at the 
minimum (0.1pF). The concentric rings of the cylindrical detector 
are replaced by a continuous spiral in the new detector. The spiral 
geometry detector design leads to a decrease of the detector leak- 
age current. In the spiral detector all electrons generated at the 
silicon-silicon oxide interface are collected on a guard sink rather 
than contributing to the detector leakage current. The decrease of 
the leakage current reduces the parallel noise of the detector. This 
decrease of the leakage current and the very small capacitance of 
the detector anode with a capacitively matched preamplifier may im- 
prove the energy resolution of Spiral Drift Detectors operating at 
room temperature down to about 50 electrons rms. This resolution 
is in the range attainable at present only by cooled semiconductor 
detectors. 


29308 A cluster finding trigger processor for a high energy 
physics experiment searching for new source of CP violation. 
Sanders, H. (The Dept. of Physics and The Enrico Fermi Institute, 
The Univ. of Chicago, Chicago, IL (US)); Papadimitriou, V.; Ting, J.; 
Wah, Y.W.; Weatherhead, E. /EEE (institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science (USA), 36(1): 
358-363 (Feb 1989). (CONF-881103—: IEEE nuclear science sym- 
posium, Orlando, FL, US, November 9, 1988). 

A trigger processor was designed, built and used in a high energy 
physics experiment which was designed to search for the second 
source of charge-conjugate-parity (CP) violation. A 804 elements 
lead-glass array measured the energies and positions of the final 
state electromagnetic showers (clusters). A cluster is defined as an 
island of connected glass blocks each with more than 1 GeV of en- 
ergy deposited. The processor selected four clusters events which 
constituted less than ten percent of the total. The trigger contributed 
negligible dead-time to the data acquisition system. Altera EP900 
Erasable Programmable Logic Devices were used extensively to 
parallel search for the clusters. A typical event took about 30 psec 
to be processed. The more than one order of magnitude reduction 
in trigger rate resulted in an experiment that has the world’s highest 
statistics and sensitivity for the measurement of the CP violation pa- 
rameter. 


29309 Studies of the LBL CMOS integrated amplifier/ 
discriminator for randomly timed inputs from fixed target ex- 
periments. Russ, J.S. (Carnegie-Mellon Univ. (US)); Yarema, R.J.; 
Zimmerman, T. /EEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science (USA), 36(1): 477-483 
(Feb 1989). (CONF-881103-: IEEE nuclear science symposium, 
Orlando, FL, US, November 9, 1988). 

A group at Lawrence Berkeley Laboratory has reported an ele- 
gant CMOS VLSI circuit for amplifying, discriminating, and encoding 
the signals from highly-segmented charge output devices, e.g., sili- 
con strip detectors or pad readout structures in gaseous detectors. 


The design exploits switched capacitor circuits and the well-known 
time structure of data acquisition in colliding beam accelerators to 
cancel leakage effects and switching noise. For random inputs, 
these methods are not directly applicable. However, the high speed 
of the reset switches makes possible a mode of operation for fixed 
target experiments that uses fast resets to erase unwanted data 
from random triggers. Data acquisition in this mode has been per- 
formed. Details of operation and measurements of noise and rate 
capability will be presented. 


29310 Prototype VME data acquisition card for the ZEUS 
calorimeter. Dawson, J.W. (High Energy Physics Div., Argonne Na- 
tional Lab., Argonne, IL (US)); Berg, J.S.; Schlereth, J.L.; Stanek, 
R. /EEE (Institute of Electrical and Electronics Engineers) Transac- 
tions on Nuclear Science (USA), 36(1): 638-642 (Feb 1989). 
(CONF-881103—: IEEE nuclear science symposium, Orlando, FL, 
US, November 9, 1988). 

This paper discusses the design of a prototype data acquisition 
(DAQ) card for the ZEUS calorimeter. The card accepts two multi- 
plexed analog data streams at a 1 MHz rate, and digitizes and 
stores the data for subsequent transfer through VME to a host com- 
puter. The data is buffered by a high-speed asynchronous FIFO 
following the A/D converters, and written into Data Memory on the 
card, either directly or after processing by an on-board digital signal 
processors (DSP). Each card has a 16-bit control-status register 
(CSR), the bits of which configure the hardware and define the 
hardware options. The 1/4 Mbyte of high speed CMOS static RAM 
appears either as a FIFO, or mapped memory depending upon a bit 
in the CSR. The card is designed to make use of the 32-bit data 
and address buses supported by VME, and accordingly can be 
most efficiently utilized in conjunction with a processor in the VME 
environment such as the 68020, which supports longword transfers 
in a 32-bit address space. The card is constructed on a ten layer 
printed circuit, with almost all components being surface-mount de- 
vices. All logic is implemented in PLD’s. 


29311 High amplitude events in microchannel plates. Sieg- 
mund, O.H.W. (Space Sciences Lab., Univ. of California, Berkeley, 
CA (US)); Lammert, P.; Vallerga, J.V.; Priedhorsky, W.; Smith, B.W. 
IEEE (Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science (USA), 36(1): 830-835 (Feb 1989). (CONF- 
881103-: IEEE nuclear science symposium, Orlando, FL, US, 
November 9, 1988). 

Measurements have been made to determine the characteristics 
of high amplitude events in microchannel plates (MCP’s). The back- 
ground pulse amplitude spectrum is found to extend to >30x the 
MCP modal gain. The majority of the background events are initi- 
ated by “°K beta decay in the MCP glass. However, up to 4% of 
the events are due to cosmic ray events. Comparison of back- 
ground pulse amplitude spectra for horizontal, and vertical MCP 
orientations suggests that the largest events are predominantly cos- 
mic ray induced. Anticoincidence measurements confirm this result. 
A model describing the “°K beta decay and cosmic ray interactions 
in the MCP predicts spectra in accord with these observations. The 
authors have also determined the response of MCP’s when sub- 
jected to simultaneous multiphon input. This shows that pulse 
amplitudes many times the modal gain are possible even though 
the response becomes nonlinear at high amplitudes. 


29312 Pulser injection with subsequent removal. Hartwell, 
J.K. (Idaho National Engineering Lab., (INEL) Idaho Falls, ID (US)); 
Goodwin, S.G. /JEEE (institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science (USA), 36(1): 801-805 
(Feb 1989). (CONF-881103-: IEEE nuclear science symposium, 
Orlando, FL, US, November 9, 1988). 

Electronic pulser injection has found wide application in Ge detec- 
tor gamma-ray spectrometry for dead time and pulse pileup loss 
correction and for calculation or stabilization of the system gain and 
zero. The authors use a technique of pulser injection with subse- 
quent removal from the gamma-ray spectrum that provides the 
benefits of pulser injection without the requirement for prior spectral 
definition. The technique is functionally similar to the leaky discrimi- 
nators method in its storage of pulser events in regions of the 
gamma-ray spectrum forbidden to gamma-ray events; however, the 
INEL technique uses digital logic in a special pulser control and 
separation module to modify (or not modify) ADC addressed based 
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on pulser-tagging logic signals. This technique allows truly auto- 
matic and even unattended gamma-ray spectrometry. 


29313 Comparison of measured responses in two spectrally- 
sensitive X-ray detectors to predictions obtained using the its 
radiation transport code. Carlson, G.A. (Sandia National Labs., 
Albuquerque, NM (US)); Beutler, D.E.; Seager, K.D.; Knott, D.P. 
IEEE (Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science (USA), 35(6): 1272-1277 (Dec 1988). (CONF- 
880730-: 25. annual conference on nuclear and space radiation 
effects, Portiand, OR, US, July 12, 1988). 

Responses of a Ge detector and a filtered TLD array detector 
have been measured at a steady-state bremsstrahlung source (the 
Pelletron), at endpoint energies from 150 to 900 keV. Predictions of 
detector response using Monte Carlo ITS codes are found to be in 
excellent agreement with measured responses for both detectors. 
These results extend the range of validity of the ITS codes. With 
calibration provided by these experiments and by ITS predictions, 
dose-depth data from the TLD arrays can be used to estimate flash 
X-ray source endpoint energies. 


29314  Aplanatic and quasi-aplanatic diffraction gratings. 
Hettrick, M.C. To Dept. of Energy, Washington, DC. USA Patent 
4,798,446. 17 Jan 1989. Filed date 14 Sep 1987. vp. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

A reflection diffraction grating having a series of transverse 
minute grooves of progressively varying spacing along a concave 
surface enables use of such gratings for X-ray or longer wavelength 
imaging of objects is described. The variable groove spacing estab- 
lishes aplanatism or substantially uniform magnification across the 
optical aperture. The grating may be used, for example, in X-ray 
microscopes or telescopes of the imaging type and in X-ray micro- 
probes. Increased spatial resolution and field of view may be 
realized in X-ray imaging. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


Refer also to citation(s) 29127, 29276, 29818, 29819, 29820, 29821 


28315 Response of charge-coupled devices to direct elec- 
tron bombardment. Stearns, D.G. (University of California, 
Lawrence Livermore National Laboratory, Livermore, California 
94550); Wiedwald, J.D. Review of Scientific instruments (USA), 
60(6): 1095-1103 (Jun 1989). DOE Contract W-7405-ENG-48. 

We report on the response of three scientific charge-coupled de- 
vices (CCD), the RCA SID501, the Tektronix TK512M, and the 
Texas Instruments 4849, to direct electron bombardment. A scan- 
ning electron microscope is used to provide a temporally gated, 
focused electron source of precise energy and current. Both the de- 
tection efficiency and the line-spread response of the CCDs have 
been measured at incident electron energies in the range of 0.3-30 
keV. Simple models for the detection process are discussed. 


29316 Using laboratory x-ray and cobalt-60 irradiations to 
predict CMOS device response in strategic and space environ- 
ments. Fleetwood, D.M. (Sandia National Labs., Albuquerque, NM 
(US)); Winokur, P.S.; Schwank, J.R. /EEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science (IJSA), 
35(6): 1497-1505 (Dec 1988). (CONF-880730—: 25. annual confer- 
ence on nuclear and space radiation effects, Portiand, OR, US, July 
12, 1988). 

The postirradiation response of CMOS transistors with 30-60 nm 
gate oxides is investigated as a function of radiation energy, total 
dose, dose rate, and annealing time. Measurements of threshold 
voltage, oxide-trapped charge, and interface traps are reported for 
times ranging from 10 ms to 4 months following LINAC, Co-60, Cs- 
137, and 10-keV x-ray irradiations. Exposure dose rates vary by 11 
orders of magnitude: from 0.05 to 6 x 10° rad(SiO2)/s. To within the 
+ 10 percent uncertainty in the overall dosimetry, no true dose rate 
effects on MOS device response are observed. Further, for these 
devices, interface trap and oxide-trapped charge densities are found 
to be linear with total dose. Based on these results, and subject to 
future verification, preliminary recommendations are made for lot 
acceptance testing of hardened CMOS circuits and devices in- 
tended for use in space and strategic environments. These include 


an endorsement of Co-60 exposure and elevated temperature an- 
nealing for qualification of devices for use in space environments 
and a recommendation for the use of x-ray exposures at dose rates 
greater than — 2000 rad (SiO2)/s, in addition to Co-60 irradiations 
according to MIL-STD method 1019.3, for strategic applications. 
These tests are practical to implement, and should provide greatly 
improved confidence in CMOS performance in space and strategic 
applications over that obtained with MIL-STD 1019.3 testing. 


4403 Miscellaneous Instruments 


Refer also to citation(s) 27804, 27845, 28096, 28684, 28686, 28687, 
28812, 28902, 28903, 28977, 29129, 29231, 29343, 29361, 29376, 
29388, 29478, 29483, 29568, 29583, 29627, 29941, 29942, 30223 


29317 (BARC—1433) New serial time codes for seismic 
short period and long period data acquisition systems. 
Kolvankar, V.G.; Rao, D.S. Bhabha Atomic Research Centre, Bom- 
bay (india). 1988. 16p. Order Number DE89614635/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This paper discusses a new time code for time indexing multi- 
channel short period (1 to 25 hz) seismic event data recorded on a 
single track of magnetic tape in digital format and discusses its use- 
fulness in contrast to Vela time code used in continuous analog 
multichannel data recording system on multitrack instrumentation 
tape deck. This paper also discusses another time code, used for 
time indexing of seismic long period (DC to 2.5 seconds) multichan- 
nel data recorded on a single track of magnetic tape in digital 
format. The time code decoding and display system developed to 
provide quick access to any desired portion of the tape in both data 
recording and repre duce system is also discussed. (author). 7 figs. 


29318 (CEA-CONF-9626) Acquisition and treatment sys- 
tems for experimental data. Bouard, E. CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Technologique et de Developpement Industriel (IRDI). 
1988. 22p. (In French). (CONF-8809337-—: 30. European Working 
group on irradiation technology, Mol, BE, September 28, 1988). Or- 
der Number DE89764004/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The acquisition and treatment systems for experimental data has 
been conceived to give a response to experimental requirements in 
a research reactor such OSIRIS. Its objective is to acquire and treat 
the ensemble of informations coming from one or many experi- 
ences, to archive useful data for an ulterior treatment and to give at 
the experimentator a tool ensemble for a better track of his experi- 
ence. Its main characteristics are given in this text. 


29319 (DOE/METC-—88/2029) Nonisothermal pyrometry tech- 
niques: Research report. Hensel, J.P. USDOE Morgantown 
Energy Technology Center, WV (USA). Mar 1988. 53p. Order Num- 
ber DE88010282/JAW. Available from NTIS, PC AO4/MF A0O1 - 
OSTI; GPO Dep. 

In many fossil energy (FE) conversion processes, the only means 
by which nonintrusive, in situ temperature measurements can be 
made is through the use of optical techniques. Pyrometry is one 
such technique. The use of most pyrometric techniques requires 
that the target within the pyrometer’s field of view be isothermal. Of- 
ten in FE processes, this isothermal requirement cannot be met. 
Thus, in order for pyrometry to realize its full potential in FE instru- 
mentation, nonisothermal techniques are needed. In this effort to 
develop nonisothermal pyrometry techniques, the responses of 
eight different pyrometers were investigated to determine the re- 
sponse of each to nonisothermal targets (i.e., targets with two or 
more temperature modes, where a “mode” represents an isothermal 
section of the target). The effect of varying emissivity was also in- 
vestigated. These investigations were performed using computer 
simulations of the techniques and the targets. Based on the results 
obtained, the most promising pyrometry techniques were specifically 
modified to take into account two-temperature mode targets and 
were then tested using both comouter simulation and laboratory ex- 
perimentation. 19 refs., 6 figs., 14 tabs. 


29320 (DOE/PC/88913-T1) Mechanics/heat-transfer relation 
for particle flows: Quarteriy report. Campbell, C.S. University of 
Southern California, Los Angeles, CA (USA). Dept. of Mechanical 
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Engineering. Jan 1989. 9p. DOE Contract FG22-88PC88913. Order 
Number DE89011382/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This investigation attempts to explore the effect of the mechanical 
behavior of particle-fluid systems on their apparent thermal behav- 
ior. Three cases will be studied. The first two will examine the 
relationship between the particle-pressure and the heat transfer in 
gas and liquid fluidized beds. (Both gas and liquid fluidized beds will 
be studied to try and ascertain the effects of bubbling — which ap- 
pears in gas-fluidized beds but is generally absent if the continuous 
phase is a liquid — on the particle pressure and its effects on the 
heat transfer.) The last will study the effective thermal conductivity 
of suspensions as they are sheared in a coaxial cylinder rheometer. 
This first quarter has been spent largely in design and construction. 
Of the three apparatuses to be used in this project, only the gas flu- 
idized bed existed at this site prior to this investigation, but even it 
is being modified to aid the proposed studies. The other two are be- 
ing built from scratch. In addition, the displacement sensor in the 
particle pressure transducer for the gas fluidized bed, has been 
changed from a fiber optic to a capacitance type. Furthermore an 
analysis has shown that the present design of the particle pressure 
transducer will not work in the liquid fluidized bed, but the analysis 
also indicates that a modified design with a porous membrane will 
solve the problem. 4 figs. 


29321 (EGG-—10617-5010) Design and testing of the EG and 
G/Los Alamos Operations fast streak camera. Rohrer, J. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Feb 1989. 16p. DOE Contract 
AC08-88NV10617. Order Number DE89010859/JAW. Available from 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

In anticipation of requirements from groups P-14 and P-15 of the 
Los Alamos National Laboratory, EG and G Energy Measurements/ 
Los Alamos Operations (LAO) designed a fast streak camera around 
the ITT F4157 large-format streak tube. This camera has special 
features that make it well suited to the Nevada Test Site (NTS) field 
environment. in addition, the project capitalized on knowledge 
dearly won in LAO's streak camera work of recent years. 4 figs. 


29322 (ENEA-RT-TIB—88-33) Excimer laser applications. 
Fantoni, R. ENEA, Rome (italy). 1988. 44p. (In Italian). Order Num- 
ber DE89614636/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This lecture deals with laser induced material photoprocessing, 
especially concerning those processes which are initiated by u.v. 
lasers (mostly excimer laser). Advantages of using the u.v. radiation 
emitted by excimer lasers, both in photophysical and photochemical 
processes of different materials, are discussed in detail. Applica- 
tions concerning microelectronics are stressed with respect to other 
applications in different fields (organic chemistry, medicine). As fur- 
ther applications of excimer lasers, main spectroscopic techniques 
for "on line” diagnostics which employ excimer pumped dye lasers, 
emitting tunable radiation in the visible and near u.v. are reviewed. 
152 refs. 


29323 (LRAP-88) Optical techniques for nonintrusive stud- 
ies on combustion and high-voltage systems. Hertz, H.M. Lund 
Univ. (Sweden). Dept. of Physics. Apr 1988. 54p. Order Number 
DE89766902/JAW. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

This thesis describes the development of optical techniques for 
measurements in flames and fluid flow, and in high-voltage sys- 
tems. The common aim of the methods is to provide nonintrusive, 
quantitative temporally and/or spatially resolved measurements. A 
method based on a capacitively coupled Pockels ceil for optical 
wideband high-voltage measurements is presented. The method 
features excellent rejection of electrical noise, large bandwidth and 
very large voltage range. The Pockels cell sensor is included in a 
robust fiber-optic system yielding a measurement system suitable 
for industrial and laboratory applications. Tomography at optical fre- 
quencies is used for spatially resolved measurements in flames and 
fluid flows. Temperature and concentration distributions are deter- 
mined by interferometric tomography and excited-state species 
distributions by emission tomography. Methods for simultaneous 
recording of data and efficient data processing are emphasized. A 
tomographic reconstruction algorithm specially suited for this type of 
study is presented. Furthermore, a tomographic technique based on 


the Kerr effect for measurements of the electric field distributions in 
dielectric liquids is presented. Spatially resolved laser-induced fluo- 
rescence (LIF) measurements of OH in highly absorbing flames are 
calibrated to absolute number density with a parallel absorption 
measurement. The calibration is performed with an analytical or an 
iterative reconstruction method. These methods are described and 
compared. A Fourier deconvolution method for correction of imaging 
errors in LIF measurements is presented. Two-photon spatially re- 
solved LIF measurements of atomic oxygen in flames are presentrd. 
(With 176 refs.) 


29324 (ORNL/Sub-86-91346/01) Optoelectronic velocimeter 
development. Kosel, T.H.; Anand, K. Notre Dame Univ., IN (USA). 
Dept. of Materials Science and Engineering. 20 Apr 1989. 32p. 
Sponsored by DOE Fossil Energy. DOE Contract ACd5- 
840R21400. Order Number DE89012283/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep 

Development of an optoelectronic velocimeter technique for rapid, 
accurate measurement of erodent particle velocities is discussed. 
The technique, based on measurement of electronic pulses from 
particles passing through and blocking light beams, has been devel- 
oped for the purpose of measuring the velocities of erodent 
particles rebounding from surfaces. It is also weil suited for 
measurement of incident particle velocities in erosion rate measure- 
ments, in which a need exists due to the power law dependence of 
erosion rate on particle velocity. Two methods, based on time of 
flight through a single light beam and between the leading edges of 
a pair of light beams have been examined. Experimental results ob- 
tained from both with computer-interfaced electronics are presented. 
5 refs., 13 figs. 


29325 Photoconductive circuit element _reflectometer. 
Rauscher, C. To Dept. of Energy. USA Patent Application 7- 
129,210. 7 Dec 1987. 24p. DOE Contract W-7405-ENG-36. Order 
Number DE89010960/JAW. Available from NTIS, PC A03/MF A014 - 
OSTI; GPO Dep. 

A photoconductive reflectometer for characterizing semiconductor 
devices at millimeter wavelength frequencies where a first photo- 
conductive circuit element (PCE) is biased by a direct current 
voltage source and produces short electrical pulses when excited 
into conductance by short first laser light pulses. The electrical 
pulses are electronically conditioned to improve the frequency re- 
lated amplitude characteristics of the pulses which thereafter 
propagate along a transmission line to a device under test. Second 
PCEs are connected along the transmission line to sampie the sig- 
nals on the transmission line when excited into conductance by 
short second laser light pulses, spaced apart in time a determinable 
period from the first laser light pulses. Electronic filters connected to 
each of the second PCEs act as low-pass filters and remove para- 
sitic interference from the sampled signals and output the sampled 
signals in the form of slowed-motion images of the signals on the 
transmission line. 4 figs. 


29326 Optical fiber sensor technique for strain measurement 
during materials deposition, chemical reaction, and relaxation. 
Butler, M.A.; Ginley, D.S. To Dept. of Energy. USA Patent Applica- 
tion 7-146,621. 21 Jan 1988. 39p. DOE Contract AC04-76DP00789. 
Order Number DE89010887/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

Laser light from a common source is split and conveyed through 
two similar optical fibers and emitted at their respective ends to 
form an interference pattern, one of the optical fibers having a por- 
tion thereof subjected to a strain. Changes in the strain cause 
changes in the optical path length of the strain fiber, and generate 
corresponding changes in the interference pattern. The interference 
pattern is received and transduced into signals representative of 
fringe shifts corresponding to changes in the strain experienced by 
the strained one of the optical fibers. These signals are then pro- 
cessed to evaluate strain as a function of time, typical examples of 
the application of the apparatus including electrodeposition of a 
metallic film on a conductive surface provided on the outside of the 
optical fiber being strained, so that strains generated in the optical 
fiber during the course of the electrodeposition are measurable as a 
function of time. In one aspect of the invention, signals relating to 
the fringe shift are stored for subsequent processing and analysis, 
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whereas in another aspect of the invention the signals are pro- 
cessed for real-time display of the strain changes under study. 9 
figs. 


29327 Apparatus and method for performing two-frequency 
interferometry. Johnston, R.G. To Dept. of Energy. USA Patent 
Application 7-147,468. 25 Jan 1988. 22p. DOE Contract W-7405- 
ENG-36. Order Number DE89010895/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The present apparatus includes a two-frequency, Zeeman Effect 
laser and matched, doubly refracting crystals in the construction of 
an accurate interferometer. Unlike other interferometric devices, the 
subject invention exhibits excellent phase stability owing to the use 
of single piece means for producing parallel interferometer arms, 
making the interferometer relatively insensitive to thermal and me- 
chanical instabilities. interferometers respond to differences in 
optical path length between their two arms. Unlike many interfero- 
metric techniques, which require the measurement of the location of 
interference fringes in a brightly illuminated background, the present 
invention permits the determination of the optical path length differ- 
ence by measuring the phase of an electronic sine wave. The 
present apparatus is demonstrated as a differential thermooptic 
spectrometer for measuring differential optical absorption simply and 
accurately which is but one of many applications therefor. The rela- 
tive intensities of the heating beams along each arm of the 
interferometer can be easily adjusted by observing a zero phase dif- 
ference with identical samples when this condition is obtained. 6 
figs. 


29328 Binary and ternary gas mixtures with temperature en- 
hanced diffuse glow discharge characteristics for use in 
closing switches. Christophorou, L.G.; Hunter, S.R. To Dept. of 
Energy. USA Patent Application 7-212,546. 28 Jun 1988. 26p. DOE 
Contract AC05-840R21400. Order Number DE89011807/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An improvement to the gas mixture used in diffuse glow dis- 
charge closing switches is disclosed which includes binary and 
ternary gas mixtures which are formulated to exhibit decreasing 
electron attachment with increasing temperature. This increases the 
efficiency of the conductance of the glow discharge and further in- 
hibits the formation of an arc. 11 figs. 


29329 improved solid aerosol generator. Prescott, D.S.; 
Schober, R.K.; Beller, J. To Dept. of Energy. USA Patent Applica- 
tion 7-221,490. 19 Jul 1988. 13p. DOE Contract AC07-761D01570. 
Order Number DE89011442/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

An improved solid aerosol generator used to produce a gas borne 
stream of dry, solid particles of predetermined size and concentra- 
tion. The improved solid aerosol generator nebulizes a feed solution 
of known concentration with a flow of preheated gas and dries the 
resultant wet heated aerosol in a grounded, conical heating cham- 
ber, achieving high recovery and flow rates. 2 figs. 


29330 (RAL—89-008) Low power low noise amplifier for a 
128 channel detector read-out integrated circuit. Stanton, J.C. 
Rutherford Appleton Lab., Chilton (UK). Feb 1989. 14p. Order Num- 
ber DE89614637/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

Submitted for publication to IEEE Trans. Nucl. Sci., v. 36(1). 

This paper describes the design of a low power, low noise CMOS 
amplifier. The amplifier was designed using the folded cascade con- 
figuration and was implemented on a 3um double polysilicon 
process. The amplifier is part of a 128 channel charge amplifier ar- 
ray chip for use in the read-out of radiation detectors with many 
channels. Aspects of the amplifier design such as band-width, pulse 
response, and noise are discussed and the effects of individual 
transistors are shown thereby relating circuit performance to pro- 
cess parameters; circuit test results are presented and radiation test 
results are included. 


29331 (SVF-317) On-line instrument for control of water 
and steam quality at energy production plants - a market sur- 
vey. Fahigren, N.; Persson, F. Stiftelsen foer Vaermeteknisk 








Forskning, Stockholm (Sweden). Oct 1988. 61p. (In Swedish). Or- 
der Number DE89614638/JAW. Available from NTIS (US Sales 
Only), PC A04/MF A01 - OSTI; INIS. 

Instruments for on-line measuring are today available for all water 
analyses that can be of intrerest in power stations. For some of the 
analyses instruments have been in operation for many years e.g. 
for determination of silica, sodium and oxygen. For other analyses 
no instruments or only a few have been in operation. Many instru- 
ments are developed under the last years. Operation experiences 
for many instruments are therefore limited. For mostly all instru- 
ments, also for instruments that have been in operation a long time, 
operation experiences from the same type of instruments differ from 
plant to plant. The reson is that most of the instruments need daily 
or weekly maintenance and that has not always been aquainted. 
The time for necessary maintenance is however not so long that it 
is deterrent. The time for necessary maintenance for an instrument 
is normally 1-2 hours a week. On-line measuring, improve supervi- 
sion and reliability of service and are therefore to recommend in 
both big and small plants. In small plants it is very important to 
have a good supervision of pH-value, conductivity, harness and the 
content of oxygen in feed water. (authors). 


29332 (UCRL-21168) 280 GHz Gyro-BWO design study: 
Final report. Varian Associates, Palo Alto, CA (USA). Palo Alto Mi- 
crowave Tube Div.; Lawrence Livermore National Lab., CA (USA). 
Jul 1988. 44p. DOE Contract W-7405-ENG-48. Order Number 
DE89011644/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report summarizes the results of a design study of a 280 
GHz Gyro-BWO tunable source. The purpose of this study is to 
identify and propose viable design alternatives for any significant 
technological risk associated with building an operational BWO 
system. The tunable Gyro-BWO system will have three major com- 
ponents: a Gyro-BWO microwave tube, a superconducting magnet, 
and a power supply/modulator. The design tasks for this study in or- 
der of decreasing importance are: design and specification of the 
superconducting magnet; preliminary design and layout of a Gyro- 
BWO microwave tube; and specification for the power supply/ 
modulator. 2 refs., 4 figs. 


29333 (UCRL-21190) Scintillator decay studies: Final re- 
port. Pronko, J.G.; Guttman, J.L. Lawrence Livermore National 
Lab., CA (USA); Lockheed Missiles and Space Co., Inc., Palo Alto, 
CA (USA). Research and Development Div. Feb 1989. 65p. DOE 
Contract W-7405-ENG-48. (LMSC-F-007383). Order Number 
DE89011639/JAW. Available from NTIS, PC A0O4/MF A0O1 - OSTI; 
GPO Dep. 

The ratio of the prompt signal yield (<10 ns) to the total signal 
yield was measured for a matrix of scintillator materials (NE-111A, 
PILOT-U, BC-418, BC-422, BC-430, WL-1201, and CdS) using a 
unique method. In this method, the scintillator was exposed to a 3 
ns burst of 1 keV Cu, x-rays from a laser-induced plasma. The re- 
sulting fluorescence was measured with a photo-diode and was 
simultaneously recorded with digital oscilloscope and electrometer 
charge integration systems. The results indicate that, for some scin- 
tillators, as little as 40% of the fluorescence could be in the prompt 
portion (<10 ns) of the fluorescence emission. The remainder of the 
yield is in the long fluorescence tail (>10 ns) which is normally not 
measured with a fast recording system. This information is impor- 
tant for x-ray detection systems which use scintillators whose yield 
has been calibrated with dc radiation sources. 6 refs., 39 figs. 


29334 Recent improvements with the time-of-flight single 
crystal diffractometer at the IPNS. Schultz, A.J. (Argonne Nat. 
Lab., Argonne, IL (US)); Leung, P.C.W.; Brenner, R.; Carpenter, 
J.M.; Crawford, R.K.; Kleb, R. v.v of Proceedings of the American 
Crystallographic Association. American Crystallographic Association, 
New York, NY (1986). (CONF-850877—: American Crystallographic 
Association meeting, Stanford, CA, US, 18-23 Aug 1985). 

The single crystal diffractometer (SCD) at the Intense Pulsed 
Neutron Source (IPNS) has a 30 x 30 cm position-sensitive neutron 
scintillation detector. One of the problems encountered with an area 
detector is shielding from powder lines due to vacuum containers. 
The authors have designed and constructed a vacuum chamber in 
which the windows are in positions that are easily shielded. Two ro- 
tating vacuum seals permit sample rotation about the diffractometer 
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chi and phi angles. A second type of problem associated with a 
large area detector and a pulsed source are dead-time losses due 
to high instantaneous data rates. They have recently improved the 
detector and reduced dead-time losses. A technique for testing the 
detector and providing an empirical measure of the dead-time 
losses for each time-of-flight channel has also been implemented 
and will be described. 


29335 Ultrahigh-vacuum apparatus for surface spectroscopy 
and characterization at cryogenic temperatures. Chia, V.K.F. 
(Lawrence Berkeley Laboratory, Materials and Chemical Sciences 
Division, Berkeley, California 94720); Veirs, D.K.; Rosenblatt, G.M. 
Review of Scientific Instruments (USA), 60(6): 1161-1166 (Jun 
1989). DOE Contract ACO03-76SF00098. 

An ultrahigh-vacuum apparatus is described that enables the 
study of molecular adsorbates on well-defined single crystals at 
controlled temperatures from 14 to 900 K. Sample cooling is 
achieved with a closed-cycle helium refrigerator coupled to the sam- 
ple holder via a flexible copper cable. This configuration maintains a 
3-K temperature differential from the 11-K cryocold head to the 
sample and damps vibrations from the cyrocold head. The cyro- 
genic sample manipulator allows X, Y, Z translations, tilt, and 
rotation of an arm holding the sample through an arc of 270° about 
the vertical central axis of the vacuum chamber. The sample, 
mounted 12.7 cm from the central axis, may also be rotated 90° 
about a vertical axis through the sample. Rotation of the sample 
about a working circle radius of 12.7 cm allows the sample to be 
accessed for surface cleaning, characterization, and study by instru- 
mentation whose physical size does not allow access by sample 
rotation about the chamber central axis alone. In our application, 
unenhanced surface Raman spectroscopy, low-energy electron 
diffraction, and Auger spectroscopy are carried out while maintain- 
ing a controlled sample temperature. Laser entry ports at two 
incident angles permit the sutdy of substrates with differing optical 
properties. Unenhanced surface Raman spectra of nitrogen ph- 
ysisorbed on a silver (111) surface are presented. 


29336 Quad-phase correlation filters for pattern recognition. 
Dickey, F.M. (Sandia National Laboratories, P. O. Box 5800, Albu- 
querque, New Mexico 87185); Hansche, b.D. Applied Optics (USA), 
28(9): 1611-1613 (1 May 1989). DOE Contract AC04-76DP00789. 

A quad-phase-only filter (QPOF) is introduced. It is shown that 
the QPOF can have improved correlation response and signal-top- 
noise ratio with respect to the Hartley binary phase-only filter for 
some objects. 


29337 Multipass prism monochromator for coherent Raman 
spectroscopy. Gaussiran T.L. Il (University of Texas at Austin, 
Physics Department, Austin, Texas 78712-1081); Taylor, R.H.; Hig- 
don, J.L.; Keto, J. Applied Optics (USA), 28(9): 1657-1660 (1 May 
1989). 

A multipass, Brewster prism monochromator that is an effective 
laser beam separator is described. Fourteen passes through the 
prism of the monochromator produce a resolution of 4 cm—' with a 
throughput of 63%. Larger throughputs are obtained for fewer 
passes and a poorer resolution. The device is tunable and has an 
extinction coefficient of 2 x 10-® at a detuning of 200 cm-". It 
promises to be an important tool for coherent Raman spectroscopy. 


29338 Single molecule tracking. Shera, E.B. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,793,705. 27 Dec 1988. Filed 
date 07 Oct 1987. GOIN 21/64. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

A molecule detection system is described comprising: a flow cell 
for passing a train of molecules in laminar flow; laser means for 
exciting the molecule to emit photons at a selected wavelength; po- 
sition sensitive sensor means effective to detect the photon 
emissions within the flow cell and assign spatial and temporal coor- 
dinates for the detected photons; computer means for predicting 
spatial and temporal coordinates for a molecule in the laminar flow 
as a function of a first detected photon; and comparison means for 
comparing the detected spatial and temporal coordinates with the 
predicted spatial and temporal coordinates to determine whether a 


detected photon originated from an excited molecule in the train of 
molecules. 
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29339 (AD-A-203576/4/XAB) Strategic Defense Initiative, a 
chronology: 1983-1988. Arms Control and Disarmament Agency, 
Washington, DC (USA). 1988. 10p. Available from NTIS, PC 
A02/MF A01. 

Since President Reagan announced his commitment to explore 
intensively the promise of new technologies for defense against bal- 
listic missile attack, the Strategic Defense Initiative has evolved into 
a vigorous R&D program involving a number of U.S. allies. The ob- 
jective of SDI is to strengthen U.S. and allied security and enhance 
long-term strategic stability. SDI is an integral part of U.S. and So- 
viet nuclear arsenals. It also has important potential benefits for 
spinoffs to other defense programs and for the development of 
technologies with potentially far reaching applications in the civilian 
sector. This report provides a chronology that highlights key points 
in the evolution of U.S. strategic defense policy since March 1983. 


4501 Chemical 


29340 (ORNL/TM—10877) Preliminary evaluation of thermal 
systems for regenerating explosives-contaminated carbon: 
Safety, cost, and technical feasibility: Final report. Daw, C.S.; 
Fox, E.C.; Lackey, M.E.; Taylor, M.J.; Young, J.M.; Ho, P.C. Oak 
Ridge National Lab., TN (USA). Jul 1988. 71p. Sponsored by 
Department of Defense. DOE Contract ACO05-840R21400. (AMXTH- 
TE-CR-87133). Order Number DE89012366/JAW. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

A preliminary evaluation of the thermal regeneration of nitrobody- 
contaminated carbon is made with special attention to safety, cost, 
and technical feasibility. A comparison of the multiple-hearth, rotary- 
kiln, electric-belt-furnace, and fluidized-bed technologies indicates 
that the rotary kiln and electric belt furnace are more appropriate for 
nitrobody contaminated carbon at the current low production rates. 
Of these two, the electric belt furnace is probably best for Army 
applications, particularly with regard to safety concerns and cost in- 
volved in pilot-scale testing at an Army facility. Cost estimates for 
production-scale regeneration and/or treatment at three Army facili- 
ties reveal that the economics strongly depend on the individual 
plant circumstances and the assumed production rates of contami- 
nated carbon. At lower production rates, thermal treatment and 
disposal is cheaper than regeneration. For the regeneration cases 
considered, a fixed centrally-located regeneration facility appears to 
be the least expensive alternative. Recommendations for future 
work include lab-scale thermal-regeneration and thermal-treatment 
testing of spent carbon, continued characterization of the explosive 
properties of the spent carbon, and consideration of additional re- 
generation strategies including solvent extraction with subsequent 
co-fired solvent combustion. 23 refs., 15 figs., 10 tabs. 


29341  Bonfire-safe low-voltage detonator. Lieberman, M.L. To 
Dept. of Energy. USA Patent 7-214,369. 1 Jul 1988. 16p. 
Sponsored by DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE89011803/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A column of explosive in a low-voltage detonator which makes it 
bonfire-safe includes a first layer of an explosive charge of CP, or a 
primary explosive, and a second layer of a secondary organic 
explosive charge, such as PETN, which has a degradation tempera- 
ture lower than the autoignition temperature of the CP or primary 
explosives. The first layer is composed of a pair of increments dis- 
posed in a bore of a housing of the detonator in an ignition region 
of the explosive column and adjacent to and in contact with an elec- 
trical ignition device at one end of the bore. The second layer is 
composed of a plurality of increments disposed in the housing bore 
in a transition region of the explosive column next to and in contact 
with the first layer on a side opposite from the ignition device. The 
first layer is loaded under a sufficient high pressure, 25 to 40 kpsi, 
to achieve ignition, whereas the second layer is loaded under a suf- 
ficient low pressure, about 10 kpsi, to allow occurrence of DDT. 
Each increment of the first and second layers has an axial length- 
to-diameter ratio of one-half. 2 figs. 
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29342 Spark-safe low-voltage detonator. Lieberman, M.L. To 
Dept. of Energy. USA Patent 7-214,370. 1 Jul 1988. 16p. 
Sponsored by DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE89011802/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A column of explosive in a low-voltage detonator which makes it 
spark-safe includes an organic secondary explosive charge of HMX 
in the form of a thin pad disposed in a bore of a housing of the det- 
onator in an ignition region of the explosive column and adjacent to 
an electrical ignition device at one end of the bore. The pad of sec- 
ondary charge has an axial thickness within the range of twenty to 
thirty percent of its diameter. The explosive column also includes a 
first explosive charge of CP disposed in the housing bore in the ig- 
nition region of the explosive column next to the secondary charge 
pad on a side opposite from the ignition device. The first CP charge 
is loaded under sufficient pressure, 25 to 40 kpsi, to provide me- 
chanical confinement of the pad of secondary charge and physical 
coupling thereof with the ignition device. The explosive column fur- 
ther includes a second explosive charge of CP disposed in the 
housing bore in a transition region of the explosive column next to 
the first CP charge on a side opposite from the pad of secondary 
charge. The second CP charge is loaded under sufficient pressure, 
about 10 kpsi, to aliow occurrence of DDT. The first explosive CP 
charge has an axial thickness within the range of twenty to thirty 
percent of its diameter, whereas the second explosive CP charge 
contains a series of increments (nominally 4), each of which has an 
axial thickness-to-diameter ratio of one to two. 2 figs. 


28343 The use of fiber optics in the determination of tem- 
perature and extent of reaction in detonating explosives. 
Simpson, R.L. (Chemistry and Materials Science Div., Lawrence 
Livermore National Lab., Livermore, CA (US)); Helm, F.H.; Kury, 
J.W. pp. 29-34 of Optical techniques for sensing and measurement 
in hostile environments. Gillespie, C.H.; Greenwell, R.A. SPIE Soci- 
ety of Photo-Optical instrumentation Engineers, Bellingham, WA 
(1987). (CONF-8705231-: Optical techniques for sensing and mea- 
surement in hostile environments, Orlando, FL, US, May 21, 1987). 

A four channel fiber optic radiometer has been built to measure 
the temperature and extent of reaction of a detonation before the 
shock wave destroys the collection optics. The system is designed 
to be calibrated both in terms of the relative radiant response and 
the absolute sensitivity of each channel. Fiber optics and associated 
data acquisition electronics allow synchronization of radiometric and 
pressure transducer signals to under 10 nsec. 


29344 Prediction of the density of organic explosive com- 
pounds. Cromer, D.T. (Los Alamos National Lab., Los Alamos, NM 
(US)); Ryan, R.R. v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877—: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

The efficiency of an explosive is proportional to the square of the 
solid state density. If synthetic chemists can know what density na 
proposed compound is likely to have they can determine whether a 
synthetic effort is justified. A procedure has been developed which 
appears to be accurate to about 2% in predicting crystal densities 
for organic explosives. Three computer programs are used: 
Allinger's molecular mechanics program MM2, Holden’s (unpub- 
lished) molecular packing analysis program MOLPAN, which is used 
to predict structures, and Busing’s WMIN program to minimize the 
crystal energy for a model structure. Potential parameters for this 
class of compounds have been developed for use in WMIN. 


29345 Filying-plate detonator using a high-density high 
explosive. Stroud, J.R.; Ornellas, D.L. To Dept. of Energy, Wash- 
ington, DC. USA Patent 4,788,913. 6 Dec 1988. Filed date 02 Jun 
1971. F42C 19/12. vp. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. : 

This patent describes a flying-plate detonator containing a 
high-density high explosive such as benzotrifuroxan (BTF). The det- 
onator involves the electrical explosion of a thin metal foil which 
punches out a flyer from a layer overlying the foil, and the flyer 
striking a high-density explosive pellet of BTF, which is more ther- 
mally stable than the conventional detonator using pentaerythritol 
tetranitrate (PETN). 


4502 Nuclear 
Refer also to citation(s) 29165, 30238 


29346 (AD-A—203567/3/XAB) Numerical-analytical interfac- 
ing in two dimensions with applications to modeling NTS 
seismograms. Stead, RJ.; Helmberger, D.V. California Inst. of 
Tech., Pasadena, CA (USA). Seismological Lab. 1988. 38p. Avail- 
able from NTIS, PC A03/MF A01. 

Pub. in PAGEOPH, Vol. 128, No. 1-2(1988). 

A new method for interfacing numerical and integral techniques 
allows greater flexibility in seismic modeling. Specifically, numerical 
calculations in laterally varying structure are interfaced with analytic 
methods that enable propagation to great distances. Such modeling 
is important for studying situations containing localized complex 
regions not easily handled by analytic means. The calculations in- 
volved are entirely two-dimensional, but the use of an appropriate 
source in combination with a filter applied to the resulting seismo- 
grams produces synthetic seismograms which are point-source 
responses in three dimensions. The integral technique is called two- 
dimensional Kirchhoff because its form is similar to the classical 
three-dimensional Kirchhoff. Data from Yucca Flat at the Nevada 
Test Site are modeled as a demonstration of the usefulness of the 
new method. In this application, both local and teleseismic records 
are modeled simultaneously from the same model with the same 
finite-difference run. This application indicates the importance of lo- 
cally scattered Rayleigh waves in the production of teleseismic 
body-wave complexity and coda. 


29347 (AD-A-—203661/4/XAB) Index of nuclear-weapon- 
effects simulators. Internal report. Toole, M.T.; Harrison, M.G.; 
Henderson, A.B. Defense Nuclear Agency, Alexandria, VA (USA). 1 
Jun 1983. 137p. (DNA-IR—83-11-SAN). Available from NTIS, PC 
A07/MF A01. 

Sanitized version of AD-B083 135L. 

This document provides a list of Nuclear Weapon Effects Simula- 
tors within the United States. A brief description is provided of each 
simulator along with point-of-contact and the responsible agency. 


29348 (AD-A—203662/2/XAB) Nuclear winter source-term 
studies. Volume 1. Ignition of silo-field vegetation by nuclear 
weapons. Technical report, 1 January 1985-1 February 1986. 
Bush, B.W.; Small, R.D. Pacific-Sierra Research Corp., Los Ange- 
les, CA (USA). 1 Feb 1986. 19p. (PSR-1628-SAN). Available from 
NTIS, PC A03/MF A01. 

Sanitized version of AD-B109 463. 

Smoke produced by the ignition and burning of live vegetation by 
nuclear explosions has been suggested as a major contributor to a 
possible nuclear winter. This report considers the mechanics of live 
vegetation ignition by a finite-radius nuclear fireball. For specified 
plant properties, the amount of fireball radiation absorbed by a plant 
community is calculated as a function of depth into the stand and 
range from the fireball. The spectral regions of plant energy absorp- 
tion and the overlap with the emitted fireball thermal spectra are 
discussed. A simple model for the plant response to the imposed 
thermal load is developed. First, the temperature is raised; the 
change depends on the plant structure, moisture content, and plant 
canopy. Subsequent energy deposition desiccates the plant and fi- 
nally raises its temperature to the threshold ignition limit. Results 
show the development of a variable depth ignition zone. Close to 
the fireball, ignition of the entire plant occurs. At greater distances 
(several fireball radii) portions of the plant are only partially desic- 
cated, and sustained burning is less probable. Far from the burst, 
the top of the stand is weakly heated, and only a small transient 
temperature change results. An estimate of the smoke produced by 
an exchange involving the U.S. missile fields shows that the burning 
of live vegetation only slightly increases the total nonurban smoke 
production. 


29349 (AD-A-203663/0/XAB) Future maritime theater nu- 
clear forces. Final report, 10 October 1973-2 November 1979. 
Ortlieb, E.J.; Billones, A.J.; Smith, R.M.; Greene, G.B. Santa Fe 
Corp., Alexandria, VA (USA). 30 Jun 1980. 208p. (SFC-S—145-79- 
SAN). Available from NTIS, PC A10/MF A01. 

Sanitized version of AD-C026 694. 
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This report documents an assessment of nuclear-warhead tech- 
nology requirement to support the needs of the U.S. Navy in the 
1990-2020 era. The principal uncertainty addressed is the type of 
Navy the U.S. might have at that time - ship types, force levels and 
structure. A comprehensive set of determinants that could influence 
the evolvement of the future Navy were developed. The reiative 
merit of various future nuclear-weapon options was evaluated using 
campaign exemplars. Under the U.S. one and one-half war strategy 
for deterrence/conflict termination, a set of representative naval 
campaigns for the selected future navies from a presence-crisis- 
conflict posture was chosen. From the campaign results, the 
nuclear weapons that appeared to offer the best advantages in light 
of the uncertainty in the future U.S. Navy were identified. The 
nuclear-warhead technology that might be required to support de- 
velopment of such weapons was assessed. 


29350 (AD-A-—203898/2/KAB) Propagation of electromagnetic 
beams in a HANE (High Altitude Nuclear Explosion) environ- 
ment: a preliminary study of refraction effects. Interim report. 
Huba, J.D. Naval Research Lab., Washington, DC (USA). 24 Jan 
1989. 20p. (NRL-MR-6379). Available from NTIS, PC A03/MF A01. 

Results are presented for the deflection of 1-micrometer, 10- 
micrometer, and 1-cm radiation propagating through an ionospheric 
nuclear environment. First, a relatively simple expression for the de- 
flection of an electromagnetic beam as it passes through a number 
of nuclear striations. Then, a nuclear striation model is developed 
which assumes that the striations are aligned with the Earth’s mag- 
netic field, and uses a distribution of transverse scale sizes based 
upon observational data from the Checkmate event. The 1- 
micrometer and 10-micrometer radiation is relatively unaffected by 
the nuclear environment, i.e., the deflection of the beam should not 
adversely impact SDI systems. On the other hand, 1-cm radiation is 
strongly refracted by the nuclear striations and SDI systems based 
upon microwaves are likely to be severely degraded in a nuclear 
environment. A suggested mitigation technique is to propagate the 
radiation perpendicular to the geomagnetic field. 


29351 (AD-A—203989/9/XAB) Analysis of near-source contri- 
butions to early P-wave coda for underground explosions. Il. 
Frequency dependence. Lay, T. Michigan Univ., Ann Arbor, MI 
(USA). Dept. of Geological Sciences. Aug 1987. 24p. Available from 
NTIS, PC A03/MF A01. 

Pub. in Bulletin of the Seismological Society of America, Vol. 77, 
No. 4, 1252-1273(Aug 1987). 

Analysis of dispersion in more than 1600 teleseismic short-period 
P waves from 46 underground explosions has established that 
near-source effects are responsible for systematic frequency- 
dependent variations observed in the first 15 sec of the P signals. 
Explosions from the Nevada, Amchitka, and Novaya Zemlya test 
sites exhibit a common magnitude dependence of the dispersive 
behavior, with smailer events having relatively enriched low- 
frequency (0.4 to 0.8 Hz) energy in the coda. For the Nevada and 
Amchitka sites, the larger events have relatively enhanced high- 
frequency (0.8 to 1.1 hz) energy in the coda as well, which may be 
a consequence of diminished high-frequency content of the direct 
arrivals. The dispersive behavior also correlates well with known 
source depths for the Nevada Test Site and Amchitka events, and 
with estimated pP delay times for the Novaya Zemlya events, indi- 
cating that burial depth and/or explosion size are important factors. 
Pahute Mesa tests show a secondary dependence on position in 
the site, with centrally located events having stronger dispersion, as 
well as more pronounced slowly varying azimuthal patterns in fre- 
quency dependence. Stations at azimuths NNE from the Mesa have 
particularly strong dispersion for centrally located events. Spatial 
and azimuthal variations for Pahute Mesa events do not appear to 
be the result of aftershock radiation but instead are associated with 
frequency-dependent defocusing and scattering from a high-velocity 
structure beneath the test site. 


29352 
ual: 


(DOE/EV/06194—3-Rev.4) DOE explosives safety man- 
Revision 4. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (USA). Office of Quality Pro- 


grams. Dec 1988. 103p. Order Number DE89011288/JAW. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


This manual prescribes the Department of Energy (DOE) safety 
rules used to implement the DOE safety policy for operations involv- 
ing explosives. Explosives handling and processing operations by 
the DOE are an integral part of weapons and weapons-related de- 
velopment and manufacturing activities. Safety of all operations 
associated with weapons development is an ongoing, prime con- 
cern and must continually be given high priority in all program 
direction and management. This manual has been prepared to pro- 
vide a uniform set of standards for all DOE installations involved in 
explosives handling or processing. 2 refs., 5 tabs. 


29353 (SAND-89-8225) SYLVA, a computer model to 
assess the probability of forest penetration. Benson, J.Z. (Mans- 
field). Sandia National Labs., Albuquerque, NM (USA). Apr 1989. 
79p. DOE Contract AC04-76DR00789. Available from NTIS, PC 
AO5S/MF A01 - OSTI; GPO Dep. 

Effectiveness of some weapon systems may be affected by colli- 
sions with trees when they are targeted into forested areas. SYLVA 
uses Monte Carlo methodology to estimate the probability of colli- 
sion with an obstruction by a conical object with a given trajectory 
path and azimuth entering a coniferous forested area. Potential ob- 
structions may be tree branches or trunks or block structures in the 
vicinity of the aimpoint. Statistics are obtained on the location of col- 
lisions along the object centerline. The model forest is generated by 
the code, using a tree model based on US Forest Service and 
Canadian Department of Forestry data, and requires minimal user 
input. 16 figs. 


29354 (UCID-21698) Probability distributions for weapon 
system effectiveness. Handler, F. Lawrence Livermore National 
Lab., CA (USA). 22 Mar 1989. 29p. DOE Contract W-7405-ENG-48. 
Order Number DE89011339/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The author derives the probability density functions and cumula- 
tive distribution functions describing the single shot probability of 
survival, SSPS, for a given weapon system and target, as a func- 
tion of the underlying random variables weapon radius, WR, and 
circular error probable, CEP. The author derives explicit analytical 
formulas when WR and CEP are uniformly distributed and numeri- 
cally compute results when WR is uniform and CEP is distributed 
as x. The author illustrates some properties of the SSPS distribu- 
tions and how these results can apply to weapon effectiveness 
studies. 8 refs., 10 figs. 


29355 (UCRL-21173) Studies of explosion source functions 
and amplitudes using available far-field seismic data: Final re- 
port. McLaughlin, K.L.; Gupta, I.N.; Marshall, M.E.; Wagner, R.A.; 
McElfresh, T.W. Lawrence Livermore National Lab., CA (USA). Jan 
1988. 116p. Sponsored by DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (TGAL-87-6). Order Number DE89013573/JAW. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Available seismic data for three US underground nuclear explo- 
sions in granite (HARDHAT, SHOAL, and PILEDRIVER) are 
reviewed to examine if differences in scaling or coupling can be ob- 
served in far-field seismic data. Furthermore, far-field P-wave data 
are examined in order to compare these three US granite shots with 
underground nuclear tests conducted in the southern Sahara. Anal- 
ysis of seismic data is performed at a number of arrays and single 
stations to estimate the low-frequency level of the far-field P-wave 
from broad-band seismograms derived from “short-period” record- 
ings. The empirically derived explosion source functions of McEvilly 
and Johnson (1987) are used to predict teleseismic P-wave magni- 
tudes based on the frequency-dependent t#**"s*(f) models of Der 
and Lees (1985). The predicted magnitudes are several tenths 
larger than are observed across the WWSSN network. 73 refs., 17 
figs., 12 tabs. 


29356 (UCRL-53725) AGRINI: Containment-related mea- 
surements and conclusions. Hudson, B.; Cordill, C.; Stubbs, T. 
Lawrence Livermore National Lab., CA (USA). Apr 1989. 19p. DOE 
Contract W-7405-ENG-48. Order Number DE89011334/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

At 06:30 PST on March 31, 1984, the AGRINI device was deto- 
nated at the Nevada Test Site at a depth of 320 m in drillhole U2ev. 
All of the containment measurements indicated normal explosion 
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phenomenology, with somewhat weaker ground motion than ex- 
pected. About 1 h, 44 min after detonation, the ground surface was 
breached by an unusual collapse crater with an attendant slight ra- 
diation leak. Within a few hours, the radiation level decreased to 
background, and workers were allowed access to the area. AGRINI 
was the first event to use gypsum-filled aggregate for the stemming 
platforms and the deep stemming gas-seal plug. In addition, an ex- 
perimental gypsum-filled aggregate plug was placed in the upper 
part of the surface casing for evaluation as a replacement for the 
two-part epoxy aggregate gas-seal plug at the bottom of the surface 
conductor. Containment-related diagnostics were fielded on the 
AGRINI event to monitor the emplacement of these gypsum plugs 
and to determine the quality of their performance. The results indi- 
cate that the plugs were emplaced according to plan and performed 
as designed and that the emplacement hole stemming features did 
not contribute in any way to the post-collapse release of radioactiv- 
ity. 18 figs. 


29357 (UCRL-98319) Fission fragment rockets: A new 
frontier. Chapline, G.F.; Howard, W.M.; Schnitzler, B.G. Lawrence 
Livermore National Lab., CA (USA). Apr 1989. 14p. DOE Contract 
W-7405-ENG-48;AC07-761D01570. (CONF-890406-14: Fifty years 
with nuclear fission conference, Gaithersburg, MD, US, April 25, 
1989). Order Number DE89011637/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A new reactor concept is described which would enable fission 
fragments to be continuously extracted from the reactor. Such a 
reactor has the potential of enabling extremely energetic and ambi- 
tious deep space missions. In this talk the basic physics issues 
involved in the operation of this type of reactor are outlined, and 
some possible applications to space exploration are described. 3 
refs., 2 figs., 3 tabs. 


29358 Advancing instrumentation and controi at the Nevada 
test site. Trujillo, L.T. (Los Alamos Nat. Lab., Los Alamos, NM 
(US)). v.v of Proceedings of the ISA/87 international conference and 
exhibit. Instrument Society of America, Research Triangle Park, NC 
(1987). (CONF-871028-: instrument Society of America interna- 
tional conference and exhibit, Anaheim, CA, US, 4-8 Oct 1987). 

The increased overall complexity and cost of modern experiments 
involving underground nuclear weapons testing at the Nevada Test 
Site (NTS) demands that we use modern computer control systems 
rather than well-established traditional technology. Historically, 
instrumentation and control have employed large numbers of ex- 
pensive, heavy hardwire cables extending from surface ground 
zero, to a diagnostics area underground in a vertical shaft. The ca- 
bles are then terminated and in most cases perform singular 
functions. By adapting industrial instrumentation and control tech- 
niques (namely programmable computer control and distributed 
input/output) the authors can connect a large number of data and 
power distribution channels with a single pair of fiber optical or 
coaxial cables. However, to gain system confidence and to modify 
transferred technology to their unique needs, they integrate such 
technology incrementally. This paper discusses examples of the in- 
cremental approach by describing some weapon event tests. This 
paper also discusses goals for future automation at the NTS. 


29359 PACER revisited. Moir, R.W. (Lawrence Livermore Na- 
tional Lab., Univ. of California, Livermore, CA (US)). Fusion 
Technology (USA), 15(2): 1114-1118 (Mar 1989). (CONF-881031-: 
8. topical meeting on technology of fusion energy, Salt Lake City, 
UT, US, 9-13 Oct 1988). 

This paper discusses a modified version of the PACER concept 
for power and nuclear material production. In the PACER concept, a 
20-kt peaceful nuclear explosion is contained in a cavity about 200 
m in diameter, filled with 200 atm of 500°C steam. Energy from the 
explosion is used to produce power, and the neutrons are used to 
produce materials such as 2°5U. The present idea is to modify the 
PACER concept in three ways to improve the practicality, pre- 
dictability, and safety of power production from this technology and 
thus improve public acceptance of this power source. These im- 
provements are (1) line the cavity with steel; (2) replace the steam 
with molten salt, LIF + BeF2; and (3) reduce the explosive yield to 
about 2 kt. PACER is the only fusion power concept where the un- 
derlying technology of the power source itself is proven and in hand 


today. The molten-salt shock-suppression and heat transport system 
and the durability of the underground cavity need demonstration. 


4503 Explosion Detection 
Refer also to citation(s) 29355 


29360 (UCRL-53899) An investigation of the usefulness of 
extremely low-frequency electromagnetic measurements for 
treaty verification. Sweeney, J.J. Lawrence Livermore National 
Lab., CA (USA). Jan 1989. 63p. DOE Contract W-7405-ENG-48. 
Order Number DE89010560/JAW. Available from NTIS, PC A04 - 
OSTI. 

From FY 1986 through FY 1988, we monitored extremely low- 
frequency (ELF) electromagnetic (EM) fields to determine whether 
these signals could be detected from underground nuclear explo- 
sions. Signals clearly related to underground tests were detected 
only when the ELF field sensors were located within 10 km of sur- 
face ground zero. Theoretical analysis, based on the results of 
these measurements, shows that the ELF impulse signals from un- 
derground nuclear tests are of longer duration than those from 
lightning sources and are, therefore, less efficient in exciting reso- 
nances in the earth-ionosphere cavity, even though the source 
strength for each may be the same. Thus, ELF signals from under- 
ground nuclear tests with yields of <150 kT are generally lower 
than the background signals caused by worldwide lightning activity. 
Our conclusion is that ELF monitoring probably will not be useful for 
detecting underground nuclear tests at distances >10 km from the 
tests. 16 refs., 24 figs., 3 tabs. 


29361 Coherent fiber optic coupling techniques for down- 
hole imaging cameras. Cameron, G.R. (Mechanical Engineering 
Dept., Lawrence Livermore National Lab., P.O. Box 808, M/S L-42, 
Livermore, CA (US)). pp. 147-151 of Optical techniques for sensing 
and measurement in hostile environments. Gillespie, C.H.; Green- 
well, R.A. SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). (CONF-8705231-: Optical techniques for 
sensing and measurement in hostile environments, Orlando, FL, 
US, May 21, 1987). 

Cameras used to monitor underground nuclear testing experi- 
ments are subjected to a variety of harsh conditions which must be 
accounted for during the design phase. Since experiments are 
buried several thousand feet below ground, reliability is of foremost 
concern. Many of the cameras designed at Lawrence Livermore 
Laboratory contain coherent fiber optic components such as mi- 
crochannel plate image intensifiers, fiber optic reducers, and diode 
or CCD imaging arrays. Coupling of these components calls for 
hardware which will maintain precise contact and alignment in con- 
ditions of high vibration, large thermal transition, and high humidity. 
In addition, the hardware must be easily assembled by untrained 
technical personnel under less than ideal conditions (windy, dusty, 
rainy, etc.) A high speed imaging camera based upon a Fairchild 
CCD array chip was designed at Liver more in 1984. Problems in 
coupling the array window to a fiber optic reducer were aggravated 
by mounting of the array chip rigidly to the main video circuit board. 
A new array chip daughter board, attached by flat ribbon cable and 
supported by a spring loaded lever combination was designed to 
overcome the problem. The hardware did not increase the overall 
size of the existing camera and increased the unit cost by less than 
1 K§$. The design of this hardware is discussed along with useful 
techniques for designers of cameras used in harsh environments. 
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Refer also to citation(s) 27835, 27838, 27867, 27868, 27870, 
28292, 28293, 29059, 29135, 29329 


29362 (AD-A-203453/6/XAB) Baseline industrial-hygiene 
survey at the Fairchild AFB, Washington coal-fired heating 
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plant. Final report. Liebhaber, F.B. Air Force Occupational and En- 
vironmental Health Lab., Brooks AFB, TX (USA). Oct 1988. 20p. 
(USAFOEHL-88-144EHOO65JGA). Available from NTIS, PC 
A03/MF A01. 

This report documents the occupational health conditions and ex- 
posure at the Fairchild AFB, WA coal-fired heating plant. The pliant 
contained many traditional industrial-hygiene concerns that were ex- 
pected and adequately addressed by the base industrial program: 
Noise, asbestos, welding, lighting, etc. The survey concentrated on 
the industrial-hygiene problems unique to burning coal. Delivering, 
transporting, pulverizing, and burning of coal were not problem ar- 
eas. Coal handling in the coal yard could overexpose the front-end 
loader operator to coal dust. Ash handling throughout the plant 
caused problems due to the extremely fine ash that is the end prod- 
uct of burned pulverized coal. Engineering controls and respiratory 
protection were recommended. 


29363 (AD-A-203516/0/XAB) Evaluation of stabilization/ 
solidification of fluidized-bed incinerator ash (KO48 and K051). 
Final report. Bricka, R.M.; Holmes, T.; Cullinane, MJ. Army 
Engineer Waterways Experiment Station, Vicksburg, MS (USA). En- 
vironmental Lab. Dec 1988. 61p. (WES/TR/EL-88-24). Available 
from NTIS, PC A04/MF A01. 

This report presents the results of testing performed on a stabi- 
lized/solidified (S/S) incinerator ash. This study was conducted in 
support of the US Environmental Protection Agency, Best Demon- 
strated Available Technology program. The ash samples evaluated 
in the study were residuals resulting from the incineration of a mix- 
ture of dissolved air-flotation float (KO048), AP! separator oily sludge 
(KO51), and a biological sludge. Three S/S processes were evalu- 
ated. They included: (1) a cement process; (2) a kiln-dust process; 
and (3) a lime/fly ash process. Physical and leaching characteristics 
of the S/S waste-ash materials were evaluated. Physical character- 
istics were evaluated using the unconfined compressive-strength 
test. The waste-leaching characteristics were evaluated using the 
toxicity characteristic leaching procedure. 


29364 (AD-A-203617/6/XAB) Development of vapor- 
dispersion models for nonneutrally buoyant gas mixtures - 
analysis of TFI/NH3 test data. Final report, March 1986-March 
1987. Spicer, T.0.; Havens, J. Arkansas Univ., Fayetteville, AR 
(USA). Dept. of Chemical Engineering. Oct 1988. 133p. Available 
from NTIS, PC AO7/MF A01. 

Field-scale releases of pressurized anhydrous ammonia were per- 
formed by the Lawrence Livermore National Laboratories in 1983 
for the U.S. Coast Guard, the Fertilizer Institute, and Environment 
Canada. Release rates for the four experiments ranged between 80 
and 130 kilograms per second. The pressurized liquid-ammonia jet 
formed a denser-than-air aerosol cloud. A method of determining 
the relative importance of jet and nonjet dispersion processes is 
discussed. The data from these experiments were analyzed to de- 
termine the mass flux of ammonia and the lateral and vertical 
concentration profile parameters for the cloud (sigma y and sigma z 
for the Gaussian plume model and SY and SZ for DEGADIS) at 
800 meters downwind. These observed values of maximum concen- 
tration and concentration profile parameters were compared with 
DEGADIS and Gaussian plume model predictions. (DEGADIS is an 
atmospheric dispersion model designed to account for the 
influences of denser-than-air gases.) In addition, analysis of the ex- 
perimental data indicated heat transfer to the aerosol cloud was 
insignificant although the cloud temperature was as low as -60°. 


29365 (AD-A-203704/2/XAB) Attenuation of visible energy 
in a polluted atmosphere. Summary report, October 1986-May 
1987. Stewart, D.A. Army Missile Command, Redstone Arsenal, AL 
(USA). Research Directorate. Sep 1987. 20p. (AMSMI/TR-RD-RE- 
87-4). Available from NTIS, PC AO3/MF A01. 

Atmospheric attenuation at visible wavelengths in polluted atmo- 
spheres cannot necessarily be predicted accurately from visibility 
statistics. This report discusses human vision under different lighting 
conditions. The eye has much less than its maximum sensitivity 
where molecular absorption by pollutants is strongest. However, it 
was concluded that molecular absorption at visible wavelengths is 
rarely large enough to be a serious problem. Scattering is the pri- 
mary cause of low visibilities in the atmosphere. Scattering is also 


the main cause of really large extinction coefficients throughout the 
visible portion of the spectrum. 


29366 (AD-A-203810/7/XAB) Smokes and obscurants: a 
guidebook of environmental assessment. Volume 1. Method of 
assessment and appended data. Final report. Shinn, J.H.; 
Sharmer, L.; Novo, M.; Katz, L.F. Lawrence Livermore National 
Lab., CA (USA). 4 Sep 1987. 227p. (UCRL-21004-VOL-1). Avail- 
able from NTIS, PC A11/MF A01. 

See also Volume 2, AD-A203 909. 

Environmental assessments (EAs) are one type of document that 
can be required prior to the authorization of field tests of smokes 
and obscurants; EAs are documents that are written to comply with 
the National Environmental Policy Act (NEPA). This guidebook was 
prepared to facilitate the preparation of EAs for field tests of 
smokes and obscurants. The guidebook is divided into two vol- 
umes: Volume |—-Method of Assessment and Appended Data, and 
Volume I-A Sample Environmental Assessment. This volume (Vol- 
ume |) is further divided into two major parts. Part | contains 
introductory material about the legal basis for EAs and general in- 
formation about smokes obscurants. Part 2 provides information 
about writing an EA. The major subjects that should be discussed in 
an EA, which are described in Part 2, include (1) an introduction, 
(2) a statement of the proposed action, (3) a description of the envi- 
ronmental setting, (4) a discussion of the physical, chemical, and 
biological properties of the smokes and obscurants being tested, (5) 
a discussion of impact criteria, (6) an identification of environmental 
effects, (7) a consideration of environmental consequences, (8) a 
discussion of the cumulative, long-term effects of repeated tests, (9) 
a discussion of short-term effects versus effects on long-term pro- 
ductivity, (10) a statement of recommended alternatives, (11) a 
consideration of mitigation, (12) recommendations for the next step 
in the NEPA process, and (13) references. Specific meteorological 
data for potential sites and distance to interim threshold values are 
also provided in Volume |. 


29367 (AD-A-203886/7/XAB) Hazard-response modeling un- 
certainty (a quantitative method). Final report, 15 July 1987-15 
January 1988. Hanna, S.R.; Messier, T.; Schulman, L.L. Sigma Re- 
search Corp., Lexington, MA (USA). Oct 1988. 129p. Available from 
NTIS, PC AO7/MF A01. 

There are currently available many microcomputer-based hazard- 
response models for calculating concentrations of hazardous 
chemicals in the atmosphere. The uncertainties associated with 
these models are not well-known, and they have not been ade- 
quately evaluated and compared using statistical procedures where 
confidence limits are determined. The U.S. Air Force has a need for 
an objective method for evaluating these models, and this project 
provides a framework for performing these analyses and estimating 
the modele uncertainties. As part of this research, available models 
and data sets were collected, methods for estimating uncertainties 
due to data-input errors and stochastic effects were developed, a 
framework for model evaluation was put together, and preliminary 
applications using test data sets took place. 


29368 (AD-A-203909/7/XAB) Smokes and obscurants: a 
guidebook of environmental assessment. Volume 2. A sample 
environmental assessment. Final report. Shinn, J.H.; Sharmer, 
L.; Novo, M. Lawrence Livermore National Lab., CA (USA). 4 Sep 
1987. 91p. (UCRL—21004-VOL-2). Available from NTIS, PC AOS/MF 
A01. 

See also Volume 1, AD-A203 810. 

Environmental assessments (EAs) are one type of document that 
can be required prior to the authorization of field tests of smokes 
and obscurants; EAs are documents that are written to comply with 
the National Environmental Policy Act (NEPA). This guidebook was 
prepared to facilitate the preparation of EAs for field tests of 
smokes and obscurants. The guidebook is divided into two vol- 
umes: Volumes |-Method of Assessment and Appended Data, and 
Volume !I- A Sample Environmental Assessment. This volume 
(Volume Il) presents the thirteen major sections of a sample envi- 
ronmental assessment through the use of explanatory material and 
hypothetical text. The major sections are (1) an introduction, (2) a 
statement of the proposed action, (3) a description of the environ- 
mental setting, (4) a discussion of the physical, chemical, and 
biological properties of the smokes and obscurants being tested, (5) 
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a discussion of impact criteria, (6) an identification of environmental 
effects, (7) a consideration of environmental consequences, (8) a 
discussion of the cumulative, long-term effects of repeated tests, (9) 
a discussion of short-term effects versus effects on long-term pro- 
ductivity, (10) a statement of recommended alternatives, (11) a 
consideration of mitigation, (12) recommendations for next step in 
the NEPA process, and (13) references. (FR) 


29369 (AD-A—203993/1/XAB) Surface chemistry of 
organophosphorus compounds. Ekerdt, J.G.; Klabunde, K.J.; 
Shapley, J.R.; White, J.M.; Yates, J.T. Pittsburgh Univ., PA (USA). 
Surface Science Center. 1988. 8p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Jnl. of Physical Chemistry, Vol. 92, No. 22, 6182- 
6188(1988). 

Heterogeneous reactions currently offer one of the most favorable 
technological routes to the removal of air pollutants from the atmos- 
phere. Indeed, the application of heterogeneous catalytic methods 
to automotive emission control represents the most-widespread ex- 
posure of the public to the benefits of catalytic technology, costing 
the public about $3 billion annually for all automobiles and light-duty 
trucks manufactured in the United States. A more-specialized area 
of environmental protection involves the purification of breathing air 
in hazardous environments such as those exposed to chemical war- 
fare agents. Degradation of pesticides and herbicides is a related 
area of importance. There is a pressing need to develop reliable 
methods to chemically transform into harmless substances, catalyti- 
cally or stoichio-metrically, a variety of types of environmental 
threats. This paper reviews the known decomposition chemistry of 
organophosphorus compounds interacting with metal and metal ox- 
ide surfaces. Three kinds of processes - oxidation, dealkylation, and 
hydrolysis - are known to be important, but the fundamental knowl- 
edge base in this technologically and environmentally important 
area is presently inadequate. Some significant research directions 
are identified for surface chemical science, surface reaction chem- 
istry, solid-state synthesis, and organometallic cluster chemistry. 


29370 (CONF-881159-1) The role of forests in addressing 


the CO. greenhouse. Marland, G. Oak Ridge National Lab., TN 
(USA). 1988. 25p. DOE Contract AC05-840R21400. From Global 


climate change linkages: acid rain, air quality and stratospheric 
ozone; Washington, DC, US; November 15, 1988. Order Number 
DE89011568/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This document contains a transcript of a presentation that de- 
scribes the potential effect of complete reforestation on diminishing 
the greenhouse effect. Other, more practical, less drastic alterna- 
tives are also discussed. 31 refs., 4 figs., 4 tabs. 


29371 (DOE/ER/13716-1) Studies on the Escherichia coli 
aerobic respiratory chain: Annual progess report, September 1, 
1989-August 31, 1990. Dennis, R.B. Illinois Univ., Urbana, IL 
(USA). [1989]. 5p. DOE Contract FG02-87ER13716. Order Number 
DE89011418/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A central component of the electron transport chain which is re- 
sponsible for the generation of a proton motive force is the 
cytochrome o terminal oxidase complex. This enzyme has been pu- 
rified in our laboratory and the operon encoding the polypeptide 
subunits has been identified, mapped, and cloned. The project sup- 
ported by this grant is to determine the structure of this enzyme in 
the membrane and define the mechanism of proton translocation. 
The cloned operon has been sequenced and the polypeptide se- 
quence of each of the four subunits has been deduced from the 
DNA sequence. Three of those subunits are strikingly homologous 
to corresponding subunits in the mitochondrial cytochrome c oxi- 
dase, an enzyme that has been very extensively studied. Subunit |, 
the largest, is identical in 40% of the amino acid residues to the 
corresponding subunit in bovine cytochrome c oxidase. Biophysical 
studies have confirmed this unexpected finding, that the bacterial 
quinol oxidase (cytochrome 0) is structually similar to the eukaryotic 
cytochrome c oxidases. Various mutations will be made to identify 
the role of each subunit within the complex. One focus will be to 
identify amino acid residues involved in ubiquinol binding. Work has 
been initiated on another enzyme, succinate dehydrogenase, which 
also interacts with ubiquinone. A similar molecular genetics 


approach will be used to define the quinone binding site in this en- 
zyme and search for similarities with the quinone binding site in the 
cytochrome o complex. 


29372 (DOE/ER/60444-T2) Statistical models of crop pro- 
duction to assess the impacts of a CO, induced climate 
change: Progress report. Decker, W.L.; Achutuni, R. Missouri 
Univ., Columbia, MO (USA). Cooperative Inst. for Applied Meteorol- 
ogy. Jan 198S. 20p. DOE Contract FG02-86ER60444. Order 
Number DE89011482/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This report describes the use of mathematical models to forecast 
the effects of increased CO, concentration in the atmosphere. 
These models were created to predict crop yields under different 
climatic conditions. The authors have adapted them to consider cli- 
matic changes caused by the “greenhouse effect.” Principal climatic 
variables include monthly precipitation and temperature range. 26 
refs., 2 figs., 2 tabs. (TEM) 


29373 (DOE/PC/61253-T1) Investigation of submicrometer 
aerosols for apportioning the impacts of airborne particulate 
matter at Deep Creek Lake: Final report. Ondov, J.M.; Dodd, 
J.A.; Tuncel, J.A. Martin Marietta Corp., Bethesda, MD (USA). Apr 
1988. 113p. DOE Contract AC22-83PC61253. Order Number 
DE89008186/JAW. Available from NTIS, PC AO6/MF A0O1 - OSTI; 
GPO Dep. 

In August and early September of 1983, the Environmental Pro- 
tection Agency (EPA) conducted an extensive receptor modeling 
study at and around the Deep Creek Lake area of northwestern 
Maryland. The overall purpose of the study was (1) to test sampling 
techniques, (2) develop receptor models (most notably the hybrid 
tracer receptor model), and (3) to assess the impact of both primary 
and secondary emissions from local and distant fossil-fuel combus- 
tion sources. The EPA operated dichotomous samplers, a rain 
collector, an SO, analyzer and other instruments for a 40-day pe- 
riod on the grounds of the Garret Community College located at the 
northeast tip of the lake. In addition, meterological data were ob- 
tained daily from a variety of sources for computation of air mass 
back-trajectories. The Department of Energy (DOE) and the Electric 
Power Research Institute (EPRI) confunded helicopter and fixed- 
winged aircraft flights to provide a “regional air mass signature” and 
“signatures” for three coal- fired power plants (CFPP) with signifi- 
cant potential for impacting DCL. The plume of a pulp and paper 
mill was also sampled and particulate samples were collected in- 
stack at three of the power plants. Analytical results for these 
samples were to be used to test one or more receptor models. 24 
refs., 18 figs., 15 tabs. 


29374 (NILU/OR-17/88) Atmospheric emissions of arsenic, 
cadmium, mercury and zinc in Europe in 1982. Pacyna, J.M.; 
Munch, J. Norsk Inst. for Luftforskning, Lillestroem (Norway). Mar 
1988. 35p. Order Number DE89766870/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

The estimates of atmospheric emissions of arsenic (As), cadmium 
(Cd), mercury (Hg), and zinc (Zn), frorn various sources in Europe 
are presented in this work for 1982. The estimates are based on 
emission factors and statistical information on the consumption of 
fossil fuels and the production of industrial goods. The emission fac- 
tors were estimated separately for different source categories and in 
some cases for various production technologies within a given 
source category or country. The emission estimates for the Euro- 
pean countries where Russia, West Germany, Poland, France, and 
Spain topped the list, are shown. The non-ferrous metal production 
in smelters is the major emitter of As, Cd and Zn to the atmosphere 
in Europe. Mercury is mainly emitted from the combustion of coal. 
These emitters are mainly point sources and there are regions in 
Poland, Czechoslovakia, German Democratic Republic the Soviet 
Union, Federal Republic of Germany, France, Spain, and Italy with 
large emissions of the above elements. Spatial distributions of the 
metal emissions in Europe in 1982 are presented within the EMEP 
grid of 150 km x 150 km. 22 tabs., 4 drawings, 25 refs. 


29375 Nucleic acid isolation. Longmire, J.L.; Lewis, A.K.; 
Hildebrand, C.E. To Dept. of Energy. USA Patent Application 7- 
146,557. 21 Jan 1988. 10p. DOE Contract W-7405-ENG-36. Order 
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Number DE89010885/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

A method is provided for isolating DNA from eukaryotic cell and 
flow sorted chromosomes. When DNA is removed from chromo- 
some and cell structure, detergent and proteolytic digestion products 
remain with the DNA. These products can be removed with organic 
extraction, but the process steps associated with organic extraction 
reduces the size of DNA fragments available for experimental use. 
The present process removes the waste products by dialyzing a so- 
lution containing the DNA against a solution containing polyethylene 
glycol (PEG). The waste products dialyze into the PEG leaving iso- 
lated DNA. The remaining DNA has been prepared with fragments 
containing more than 160 kb. The isolated DNA has been used in 
conventional protocols without effect on the protocol. 


29376 Improved aethalometer. Hansen, A.D. To Dept. of En- 
ergy. USA Patent Application 7-148,328. 25 Jan 1988. 23p. DOE 
Contract AC03-76SF00098. Order Number DE89010897/JAW. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

An improved aethalometer having a single light source and a sin- 
gle light detector and two light paths from the light source to the 
light detector. A quartz fiber filter is inserted in the device, the filter 
having a collection area in one light path and a reference area in 
the other light path. A gas flow path through the aethalometer hous- 
ing allows ambient air to flow through the collection area of the filter 
so that aerosol particles can be collected on the filter. A rotating 
disk with an opening therethrough allows light for the light source to 
pass alternately through the two light paths. The voltage output of 
the detector is applied to a VCO and the VCO pulses for light trans- 
mission separately through the two light paths, are counted and 
compared to determine the absorption coefficient of the collected 
aerosol particles. 5 figs. 


29377 (PB—-89-144406/XAB) Evaluation of the kriging 
method to predict 7-h seasonal mean ozone concentrations for 
estimating crop losses (journal version). Lefohn, A.S.; Knudsen, 
H.P.; Logan, J.A.; Simpson, J.; Bhumralkar, C. A.S.L. and Asso- 
ciates, Helena, MT (USA). 1987. 10p. Available from NTIS, PC 
A02/MF A01. 

Pub. in JAPCA, Vol. 37, No. 5, 395-602(May 1987). 

Using kriging, a statistical technique, the National Crop Loss As- 
sessment Network (NCLAN) program estimated growing season 
5-month (May-September) ambient 7-h mean O3 concentrations for 
each of the major crop growing areas of the United States for 1978- 
1982. The O3 estimates were used to predict economic benefits 
anticipated by lowering O3 levels in the United States. This paper 
reviews NCLAN’s use of kriging to estimate 7-h seasonal mean O3 
concentrations for crop growing regions. Although the original krig- 
ing program used by NCLAN incorrectly calculated the diagonal 
elements of the kriging equations, this omission did not result in sig- 
nificant errors in the predicted estimates. Most of the data used in 
estimating the 7-h seasonal values were obtained from urban areas; 
the use of these data tended to underestimate the 7-h seasonal O3 
concentrations in rural areas. It is recommended that only O3 data 
that are representative of agricultural areas and have been col- 
lected under accepted quality-assurance programs be used in future 
kriging efforts. 


29378 (PB—89-144414/XAB) Co-occurrence patterns of 
gaseous air-poliutant pairs at different minimum concentrations 
in the United States (journal version). Lefohn, A.S.; Davis, C.E.; 
Jones, C.K.; Tingey, D.T.; Hogsett, W.E. A.S.L. and Associates, He- 
lena, MT (USA). 1987. 12p. Available from NTIS, PC A03/MF A01. 

Pub. in Atmospheric Environment, Vol. 21, No. 11, 2435- 
2444(1987). 

The frequency of co-occurrences for SO2/NOz, SO2/O3 and O3/ 
NOz at rural and remote monitoring sites in the United States was 
characterized for the months of May-September for the years 1978- 
1982. Minimum hourly concentrations of 0.03 and 0.05 ppm of each 
gas were used as the criteria for defining a co-occurrence. The ob- 
jectives of the study were to: (1) identify the types of co-occurrence 
patterns and their frequency; (2) identify whether the frequency of 
hourly simultaneous co-occurrences increased substantially when 
the minimum concentration was lowered (e.g., from 0.05 to 0.03 
ppm) for each pollutant; and (3) determine whether the frequency of 
co-occurrences showed large year-to-year variation. Based on their 


observations, researchers attempting to assess the potential effects 
of SO2/NO2z, SO2/O3 and O3/NOz in the United States should con- 
struct simulated exposure regimes so that (1) hourly simultaneous 
and daily simultaneous-only co-occurrences are fairly rare and (2) 
when co-occurrences are present, complex-sequential and 
sequential-only co-occurrence patterns predominate. 


29379 (PB—89-151278/XAB) Plume visual-impact screening 
and analysis (for microcomputers). Software. Touma, J.S. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards. 1988. vp. Available 
from NTIS CP DO01. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. Price includes documentation, PB—89- 
151286. 

The Prevention of Significant Deterioration and visibility regula- 
tions of the U.S. Environmental Protection Agency (EPA) require the 
evaluation of a type of visibility impairment which can be traced to a 
single source or small group of sources known as plume blight. The 
VISCREEN model is used for both Level-1 and Level-2 screening 
analyses, and is designed to evaluate plume visual effects along 
multiple lines of sight across the plume'’s length for two different 
viewing backgrounds and for two different scattering angles. It also 
provides for the evaluation of the potential perceptibility of plumes 
using recent psychophysical concepts. Software Description: The 
program is written in FORTRAN 77 for implementation on IBM PC 
or compatible. The system will operate with 256K memory. 


29380 (PB—89-151344/XAB) Process model projection 
technique (prompt), Version 3.0 (for microcomputers). Model- 
Simulation. Jones, L.G.; Hogan, T. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab. 30 Sep 1988. vp. Available from NTIS CP 
Dg9. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the IBM XT/AT microcomputer. The 
diskettes are in the ASCII format. Price includes documentation, 
PB—89-151351. 

The Process Model Projection Technique (PROMPT) is one of 
four stationary-source emission and control cost-forecasting models 
developed by the Air and Energy Engineering Research Laboratory 
for the National Acid Precipitation Assessment Program (NAPAP). 
PROMPT projects air pollution and costs for industrial combustion 
and industrial processes. The outputs are provided for 1980 (base- 
line), 1985 (forecasted, not actual), 1990, 1995, 2000, 2010, and 
2030. Version 3.0 of PROMPT has been tested to verify that its 
source code and algorithms are functioning as intended. The reader 
is cautioned to remain aware that the results obtained from this ver- 
sion of PROMPT are subject to change upon release by EPA of the 
next, updated version using the 1985 data baseline. Software De- 
scription: The program is written in FORTRAN for implementation 
on IBM XT/AT compatible equipment, using DOS 3.10 operating 
system. 


29381 (PB-89-152334/XAB) Health-hazard evaluation report 
No. HETA 85-126-1932, Bryn Mawr Hospital, Bryn Mawr, Penn- 
sylvania. Bryant, C.J.; Gorman, R.; Stewart, J.; Whong, W.Z. 
National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Sep 1988. 28p. (HETA—85-126-1932). Available from NTIS, 
PC A03/MF A01. 

In response to a request from a group of surgeons at the Bryn 
Mawr Hospital, located in Bryn Mawr, Pennsylvania, an evaluation 
was made of possible hazardous working conditions. The surgeons 
were concerned about emissions generated by electrocautery 
knives when performing reduction mammoplasty. Several operating 
room personnel were experiencing acute health effects during this 
procedure, which does produce a considerable amount of smoke. 
Symptoms included respiratory and eye irritation, headache, and 
nausea. Personal and area air samples were taken for hydrocar- 
bons, nitrosamines, total particulates, benzene soluble fraction, and 
polynuclear aromatic compounds. Total particulate concentrations 
ranged from 0.4 to 2.0 mg/m3 in personal breathing zone samples 
and from 0.7 to 9.4 mg/m3 in area samples. During a brief demon- 
stration of the laser cutting technique, a particulate sample was 
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taken which measured 9.4 mg/m3, 7.4 mg/m3 of which was ben- 
zene soluble. The benzene soluble fraction exceeded the NIOSH 
REL and the OSHA PEL in seven of eleven samples collected. 
Trace amounts of hydrocarbons were identified. The major compo- 
nent of the samples appeared to be a compound or compounds 
related to fatty acid esters. Solvent extracts of airborne particles 
collected from the room using cauterization were mutagenic. The au- 
thors recommend that engineering ventilation controls be used, that 
any further acute or chronic health effects be evaluated and docu- 
mented, and that exposure to electrocautery smoke be reevaluated. 


29382 (PB—89-153605/XAB) CFC in plastic foams: possibili- 
ties for tracing residues of CFC from the manufacturing 
process. Olsson, M.; Mansson, M.; Lundgren, B. Statens Provn- 
ingsanstalt, Boras (Sweden). Kemist Analys. 1989. 30p. (In 
Swedish). (SP-RAPP-—1989:05). Available from NTIS, PC EE03/MF 
A01. 

In a joint effort by the Nordic countries to decrease the emissions 
of chlorofluorocarbons (CFC), their use, e.g. in the manufacture of 
plastic foams, will be restricted. Import of similar-type materials 
produced, using CFCs, must be prohibited. The status of similar in- 
ternational efforts were surveyed, a literature search was performed, 
and various methods for screening and analysis were tested and 
evaluated for extruded polystyrene, rigid and flexible polyurethane 
foams and foamed polyethylene. In foams with closed cells the con- 
centration of CFC is high and such materials present no real 
problems from an analysis point of view. In forms with open cells, 
mainly flexible foams, only trace amounts remain in micro cavities 
and dissolved in the polymer, which calls for analytical methods 
with high sensitivity. Within the limits of this investigation, it has not 
been possible, though, to develop and define complete methods of 
analysis. 


29383 (PB-89-156103/XAB) Measurements of low- 
molecular-weight carboxylic acids during the southern 
California air-quality study. Final report. Grosjean, D. DGA, Inc., 
Ventura, CA (USA). Oct 1988. 32p. Available from NTIS, PC 
A03/MF A01. 

This report describes measurements of ambient levels of gas- 
phase and particulate-phase formic acid and acetic acid obtained 
during the South Coast Air Quality Study (SCAQS) at the Claremont 
site (summer 1987) and the Long Beach site (summer and winter 
1987). Samples were collected using alkaline cartridges, water im- 
pingers and Teflon filters, and were analyzed by size exclusion 
liquid chromatography with ultraviolet detection. Gas-phase concen- 
trations of formic and acetic acid were in the range 0-20 and 0-18 
ppb, respectively, with substantial diurnal (both sites), seasonal and 
spatial variations. Acetic acid to formic acid concentration ratios 
also varied with time and location. Gas phase concentrations mea- 
sured with water impingers were lower than those measured with 
alkaline cartridges, and possible reasons for the differences are dis- 
cussed in the report. 


29384 (PB-89-159388/XAB) SCREEN model, Version 1.1 (for 
microcomputers). Model-Simulation. Brode, R.W. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards. 26 Oct 1988. vp. Available from 
NTIS CP DO1. 

The software is contained on 5 1/4-inch diskettes, double density 
(860K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. Price includes documentation, PB—89- 
159396. 

The SCREEN Model estimates the maximum ground-level con- 
centration for sources in simple flat or elevated terrain, accepts 
user-specified distances, performs inversion break-up and shoreline 
fumigation estimates, includes building downwash effects in the 
wake region and performs calculations for the cavity region, and in- 
cludes an optional complex terrain screening procedure based on 
the VALLEY Model 240 hour screening technique. SCREEN oper- 
ates on IBM-PC compatible systems with at least 256K of RAM. 
Software Description: The program is written in FORTRAN for im- 
plementation on IBM-PC compatible systems, using DOS operating 
system. Minimum of 256K of RAM. 


29385 (SNV-3524) Mercury. Occurrence and turnover of 
mercury in the environment. Progress report April 1988. 


Johansson, K.; Lindqvist, O.; Timm, B. National Swedish Environ- 
mental Protection Board, Solna (Sweden). Apr 1988. 38p. Order 
Number DE89766930/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Also published as Mercury Report No. 4E. 

The Swedish Environmental Protection Board and some branches 
of industry fund a joint research project on the occurrence and 
turnover of mercury in the environment. The project will run during 
the fiscal years 1984/85 through 1988/89, and research will be con- 
ducted in the following fields: 1. Swedish emissions of mercury to 
the atmosphere. 2. Mercury in air. Sources, atmosperic transport 
and deposition. 3. Occurrence and turnover of mercury in terrestrial 
systems. 4. Occurrence and turnover of mercury in aquatic sys- 
tems. This report gives an overview of the knowledge about 
mercury in the environment. References are made to ongoing re- 
search within the project. 


29386 (UCRL—100924) Field studies for determining the 
characteristics and dynamics of local circulations. Gudiksen, 
P.H.; Clements, W.E.; Hosker, R.P. Jr.; Whiteman, C.D.; Neff, 
W.D.; Coulter, R.L.; Start, G.E. Lawrence Livermore National Lab., 
CA (USA). Apr 1989. 33p. Sponsored by DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-8905115—2: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg, LU, 16-19 May 1989). Order Number 
DE89012290/JAW. Available from NTIS, PC AO03/MF A01 - OSTI; 
GPO Dep. 

This paper provides an overview of some of the most salient fea- 
tures of valley circulations that influence the dispersion of pollutants. 
The emphasis is primarily on the most important characteristics of 
interest to an emergency response manager who must develop 
emergency preparedness plans for facilities tht may be influenced 
by valley circulations. The discussions will be centered on the re- 
sults of the Anderson Creek Valley and the Brush Creek Valley 
studies, to contrast the characteristics of a pooling valley with those 
of a draining valley. The paper also provides suggestions on the 
most critical measurements that are needed to define the behavior 
of the nocturnal valley flows that may be expected within any given 
valley. 21 refs., 12 figs. 


29387 (UCRL-100954) Atmospheric carbon dioxide and the 
climate record. Ellsaesser, H.W. Lawrence Livermore National 
Lab., CA (USA). Apr 1989. 15p. DOE Contract W-7405-ENG-48. 
(CONF-890385—2: 6. annual PACLIM workshop, Pacific Grove, CA, 
US, March 5, 1989). Order Number DE89011892/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper is an attempt to provide a summary review of conclu- 
sions from previous studies on this subject. Subject headings 
include: conceptualization of the greenhouse effect, the climatic ef- 
fect of doubled COs, interpretation of the climatic record, diagnosis 
of apparent and possible model deficiencies, and the palaeoclimatic 
record. 


29388 Hydrogen chloride measurements in launch-vehicle 
exhaust clouds. McRae, T. (Environmental Sciences Div., 
Lawrence Livermore National Lab., Livermore, CA (US)); Kennedy, 
R.; Garvis, D.; Mark, L.; Smith, D. pp. 128-140 of Optical tech- 
niques for sensing and measurement in hostile environments. 
Gillespie, C.H.; Greenwell, R.A. SPIE Society of Photo-Optical 
Instrumentation Engineers, Bellingham, WA (1987). (CONF- 
8705231-: Optical techniques for sensing and measurement in 
hostile environments, Orlando, FL, US, May 21, 1987). 

An Air Force-sponsored effort to develop a versatile field sensor 
for the measurement of hydrogen chloride (HCI) vapors from rocket 
launches is described. Lawrence Livermore National Laboratory 
(LLNL) is developing an infrared HCI detector with ppb range sensi- 
tivities to be used for monitoring HCl during space vehicle launches 
at Vandenberg AFB. HC! deposition on the community neighboring 
Vandenberg AFB can involve costly litigation. Monitoring is neces- 
sary to determine the amount of HCl and if it presents hazardous 
situations or detrimental effects. The sensor developed by LLNL is 
an "in situ” sampler, which can constantly monitor a rapidly chang- 
ing concentration of HCI in air (response time is one second). It is a 
fourband differential absorption instrument, allowing for corrections 
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due to system electronic and optical variations, as well as for varia- 
tions in the background concentrations of methane and water vapor 
that also absorb at HC! wavelengths. There is also the possibility of 
measuring HCl droplets with this type of sensor. The detector's vari- 
able pathlength-absorption region allows for HCi detection down to 
200 ppb. The instrument is remotely operable, a necessity given the 
rugged Vandenberg terrain and limitations placed on personnel ac- 
cess to the launch area. The data from the battery-powered sensor 
are transmitted via radio link to a central base station where they 
are displayed and recorded using an IBM PC. 


29389 Effects of surface wetness on the evolution and verti- 
cal transport of submicron particles. Lee, |.Y. (Center for 
Environmental Research, Biological, Environmental, and Medical 
Research Division, Argonne National Laboratory, Argonne, Illinois); 
Wesely, M.L. Journal of Applied Meteorology (USA), 28(3): 176- 
184 (Mar 1989). DOE Contract W-31-109-ENG-38. 

Simulations have been carried out with a numerical model de- 
scribing airchemistry, aerosol microphysics, and turbulent mixing, in 
order to studythe behavior of fine sulfate particles in the atmo- 
spheric surface layerover wet surfaces. Achievement of local 
equilibrium of sulfuric acidvapor between the gas phase and parti- 
cles is rapid and can overpowerturbulent mixing in controlling local 
particle size distributions. Numericalresults clearly indicate that in 
regions of relative humidities lowerthan about 80% the large submi- 
cron particles increase in number at the expense of concentrations 
of smaller particles. Simulations that incorporate turbulent mixing 
and surface dry deposition above wet surfaces show rapid change 
of vertical flux with height and tend to produce downward fluxes for 
particles larger than 0.1 ym in radius and upward fluxes for parti- 
cles smaller than about 0.05 um in radius. This tendency has been 
seen in fluxes measured by eddy correlation at heights of several 
meters above surfaces of varying wetness. However, the model has 
not reproduced certain other observations, such as strong upward 
fluxes of the larger particles above the sea and persistence of up- 
ward fluxes of the smaller particles above coniferous forests for 
several hours after surface wetness disappears. In addition, the nu- 
merical indications that fluxes of the smaller particles tend to 
change direction within a meter of a wet surface have yet to be 
supported by field experiments. 
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Refer also to citation(s) 28439, 29329, 29399, 29819, 29994, 
30108, 30109 


29390 (EML-517) Personal computer programs for use in 
radon/thoron progeny measurements. Knutson, E.0. USDOE En- 
vironmental Measurements Lab., New York, NY (USA). Mar 1989. 
89p. Order Number DE89011072/JAW. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

Source listings and program notes are given for five programs for 
reducing data from measurements on radon and thoron progeny. 
Three of these programs provide for calculating radon and thoron 
progeny concentrations from gross alpha counting of deposits on fil- 
ters, by three different methods. The remaining two programs are 
for calculating aerosol particle size (or diffusion coefficient) distribu- 
tions from diffusion battery (or graded screen) apparatus. One 
program is written in GW BASIC and the remainder are written in 
Borland’s Turbo Pascal. The target machine for these programs is 
the IBM (or compatible) personal computer (PC). Portable versions 
of the PC also make it feasible to run these programs in the field. 
13 refs., 9 figs., 2 tabs. 


29391 (EPA-520/1-88-020) Limiting values of radionuclide 
intake and air concentration and dose conversion factors for 
inhalation, submersion, and ingestion: Federal guidance report 
No. 11. Eckerman, K.F.; Wolbarst, A.B.; Richardson, A.C.B. Envi- 
ronmental Protection Agency, Washington, DC (USA). Office of 
Radiation Programs; Oak Ridge National Lab., TN (USA). Sep 
1988. 223p. DOE Contract AC05-840R21400. Order Number 
DE89011065/JAW. Available from NTIS, PC A10/MF A0O1 - OSTI; 
GPO Dep. 


Radiation protection programs for workers are based, in the 
United States, on a hierarchy of limitations stemming from Federal 
guidance approved by the President. This guidance, which consists 
of principles, policies, and numerical primary guides, is used by 
Federal agencies as the basis for developing and implementing 
their own regulatory standards. The primary guides are usually ex- 
pressed in terms of limiting doses to workers. The protection of 
workers against taking radioactive materials into the body, however, 
is accomplished largely through the use of regulations based on de- 
rived guides expressed in terms of quantities or concentrations of 
radionuclides. The values of these derived guides are chosen so as 
to assure that workers in work environments that conform to them 
are unlikely to receive radiation doses that exceed the primary 
guides. The purpose of the present report is to set forth derived 
guides that are consistent with current Federal radiation protection 
guidance. They are intended to serve as the basis for regulations 
setting upper bounds on the inhalation and ingestion of, and sub- 
mersion in, radioactive materials in the workplace. The report also 
includes tables of exposure-to-dose conversion factors, for general 
use in assessing average individual committed doses in any popula- 
tion that is adequately characterized by Reference Man. 38 refs. 


29392 (HW-3-3398) Final report on Production Test no. 
305-6-P: Activation of process water additives. West, J.M.; 
O'Connor, J.J. General Electric Co., Richland, WA (USA). Hanford 
Atomic Products Operation. 29 Jan 1946. 12p. DOE Contract ACO6- 
76RL01830. Order Number DE89012476/JAW. Available from NTIS, 
PC A03 - OSTI. 

Declassified 15 May 1989. 

In mid-April of 1945 the 2.6 hour activity in the exit process water 
at 105-F, presumably Mn*®©, increased by a factor of three, since 
that time this component has varied widely but has remained far 
above normal. A review of water treatment procedures and analy- 
ses and spectroscopic analyses of the water and of chemicals used 
in water treatment provided no clue to the cause of the high activity. 
The present Production Test was set up to investigate this problem 
by activating chemicals used in the water treatment as well as 
residues from evaporated water samples. From the resultant activi- 
ties it was expected that the source of the activity components in 
the process water could be determined. 8 tabs. 


29393 (PB-89-148258/XAB) Alerting the apathetic and reas- 
suring the alarmed: communicating about radon risk in three 
communities. Final report. Chess, C.; Hance, B.J. Rutgers—the 
State Univ., New Brunswick, NJ (USA). Cook Coll. 1 Aug 1988. 
59p. Available from NTIS, PC A04/MF A01. 

Public reaction to the risk from radon varied widely in three com- 
munities chosen for qualitative analysis. In Boyertown, PA, some 
residents were very alarmed, but most were apathetic toward this 
newly identified environmental risk. In Clinton, NJ, residents were 
concerned and worked with the mayor and the state to determine 
whether they were at risk and to disseminate information about miti- 
gation of high indoor radon levels. Residents in Vernon, New Jersey 
were very alarmed and actively opposed the state’s decision to site 
low-level radium wastes there. The qualitative study examines why 
reactions differed among the three communities, and extracts 
lessons for communicating about the risk from radon. These 
lessons should apply to communicating about other environmental 
hazards to individuals and communities. 


29394 (SV-UK-—1987-21) Meteorological measurements at 
the Forsmark nuclear power plant. Salomonsson, S.; Andersson, 
U. Swedish State Power Board, Vaellingby (Sweden). 1 Apr 1987. 
70p. (In Swedish). Order Number DE89613558/JAW. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The measurements were based on three 3-component Doppler 
sodars to obtain wind speed and direction as well as the small- 
scale turbulence structure in the lowest several hundred meters of 
the atmosphere. Furthermore, measurements of wind speed, direc- 
tion and temperature by in-situ sensors on a 100 m tower were 
carried out at selected periods. The different sodar locations, on a 
horizontal scale ranging from some km to some tenth of km, were 
aimed at studying the local wind conditions both parallel and per- 
pendicular to the sea coast. In the report some examples from 
comparisons of wind speed and direction both between the different 
sodar sites and between the tower and the sodar measurements 
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are given by scatter plots. In combination with these plots the mean 
difference and the correlation coefficient of the comparisons are cal- 
culated. Some of the scatter plots of the comparisons between the 
sodar sites exhibite systematic differences which to some extent 
may reflect the influence on the local wind field by local circulations 
(e g sea breeze) and the topography. The comparisons of wind 
speed between the tower and the sodar show a large scatter of the 
data points but fairly homogeneously distributed. The scatter plot of 
the wind direction shows a good agreement between the two sys- 
tems for all directions. Analyses of the vertical wind variability show 
interesting differences between the sodar sites during periods of on- 
shore winds. The sodar at the sea coast measures a low variability 
during the whole day while the sodars further inland depict a typical 
diurnal variation with low values during the night and increasing 
variability during the day. (authors). 


5005 Site Resource and Use Studies 


29395 (EGG-ESQ-8406) 1988 Monitoring Activities Review 
(MAR) of the environmental monitoring program. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1989. 116p. DOE Contract 
AC07-761D01570. Order Number DE89011147/JAW. Available from 
NTIS, PC AO6/MF A014 - OSTI; GPO Dep. 

The EG&G Idaho Environmental Monitoring (EM) Unit is responsi- 
ble for coordinating and conducting environmental measurements of 
radioactive and hazardous contaminants around facilities operated 
by EG&G Idaho. The EM Unit has several broad program objec- 
tives, which include complying with regulatory standards and 
developing a basis for estimating future impacts of operations at 
EG&G idaho facilities. To improve program planning and to provide 
bases for technical improvement of the monitoring program, the 
EG&G Environmental Monitoring organization has regularly used 
the Monitoring Activities Review (MAR) process since 1982. Each 
MAR is conducted by a committee of individuals selected for their 
experience in the various types of monitoring performed by the EM 
organization. Previous MAR studies have focused on procedures for 
all currently monitored media except biota. Biotic monitoring was ini- 
tiated following the last MAR. This report focuses on all currently 
monitored media, and includes the first review of biotic monitoring. 
The review of biotic monitoring has been conducted at a level of de- 
tail consistent with initial MAR reports for other parts of the Waste 
Management Program Facilities Environmental Monitoring Program. 
The review of the biotic monitoring activities is presented in Section 
5.5 of this report. 21 refs., 7 figs., 4 tabs. 


5006 Regulations 
Refer also to citation(s) 29400, 29434, 29435 


29396 (PB—89-158737/XAB) Controlling Air Toxics (CAT), 
Version 1.0 (for microcomputers). Software. Nolen, S.L.; Sha- 
reef, G. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Air and Energy Engineering Research Lab. 16 Aug 
1988. vp. Available from NTIS CP Dg9. 

The software is contained on 5 1/4-inch diskettes, double density 
(860K), compatible with the IBM PC XT/AT microcomputer. The 
diskettes are in the ASCII format. Price includes documentation, 
PB-—89-158745. 

Controlling Air Toxics (CAT) is an interactive and user-friendly 
software package to assist in the review of air-emission permit 
applications. The permit reviewer can input information on the air- 
emission stream characteristics as well as other information in the 
permit application. The program provides guidance on which control 
devices may be appropriate and allows the reviewer to select a 
specific pollutant/control device combination for evaluation. The pro- 
gram then calculates design parameters and estimates costs for 
each control device selected. The results can be compared against 
the permit applicant's actual or proposed design. A report generator 
is also included in the program...Software Description: The program 
is written in C for implementation on IBM-PC, XT/AT compatible 
equipment, using DOS 2.0 or higher operating system. It requires 
640K of memory. 
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29397 (INIS-BR-1499) Mineralogical and structural trans- 
formations related to alterations in hydrothermal and 
climatological conditions of basic vulcanic rocks from northern 
Parana (Ribeirao Preto region, SP, Brazil). Goncalves, N.M.M. 
Sao Paulo Univ., SP (Brazil). Inst. de Geociencias. 1987. 220p. (in 
Portuguese). Order Number DE89613482/JAW. Available from NTIS 
(US Sales Only), PC A10/MF A01 - OSTI; INIS. 

Detailed studies of the basic vulcanic rocks of northern Parana 
basin (Region of Ribeirao Preto, SP) reveled that these rocks were 
affected by pre-meteoric activity (hydrothermal alteration) before be- 
ing exposed to the supergene system of alteration linked to the 
lithosphere/atmosphere interface. Mineralogical and structural 
transformation are studied. The appearance of sequential 
crystalline-chemical paragenesis in zones suggest that the hy- 
drothermal activity occurred during two successives proc of 
alteration: the expulsion of the water from the rock during the later 
stages of magma cooling and the continous process of dissolution 
of the rock wall and the ionic diffusion involving the rock sistem of 
structural voids. The hydro-thermal action was followed by weather- 
ing action developing a thin ‘front’ of superficial alteration. This 
alteration system, can lead to the formation of three major levels of 
alteration horizons and superficial accumulations: alterites, glebular 
and suil surface materials. (C.D.G.). 





29398 (PNL-6850) Evaluation of terrestrial microcosms for 
assessing the fate and eftects of genetically engineered mi- 
croorganisms on ecological processes. Fredrickson, J.K.; 
Bentjen, S.A.; Bolton, H. Jr.; Li, S.W.; Ligotke, M.W.; McFadden, 
K.M.; Van Voris, P. Pacific Northwest Lab., Richland, WA (USA). 
Apr 1989. 107p. Sponsored by Environmental Protection Agency. 
DOE Contract ACO6-76RL01830. Order Number DE89011359/JAW. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This project evaluates and modifies the existing US Environmen- 
tal Protection Agency's Office of Pesticides and Toxic Substances 
(EPA/OPTS) terrestrial microcosm test system and test protocols 
such that they can be used to determine the environmental fate and 
ecological hazards of genetically engineered microorganisms 
(GEMs). The intact soil-core microcosm represents terrestrial 
ecosystems, and when coupled with appropriate test protocols, such 
microcosms may be appropriate to define and limit risks associated 
with the intentional release of GEMs. The terrestrial microcosm test 
system was used to investigate the survival and transport of two 
model GEMs (Azospirillum lipoferum and Pseudomonas sp. Tn5 
mutants) to various trophic levels and niches and through intact soil 
cores. Subsequent effects on nutrient cycling and displacement of 
indigenous microorganisms were evaluated. The model organisms 
were a diazotrophic root-colonizing bacterium (A. lipoferum) and a 
wheat root growth-inhibiting rhizobacterium (Pseudomonas sp.). The 
transposable element Tn5 was used as a genetic marker for both 
microorganisms in two separate experiments. The organisms were 
subjected to transposon mutagenesis using a broad host-range- 
mobilizable suicide plasmid. The transposon Tn5 conferred levels of 
kanamycin resistance up to 500 g/ml (Pseudomonas sp.), which 
allowed for selection of the bacteria from environmental samples. 
The presence of Tn5 DNA in the genome of the model GEMs also 
allowed the use of Tn5 gene probes to confirm and enumerate the 
microorganisms in different samples from the microcosms. Two 
types of root growth-inhibiting Pseudomonas sp. Tn5 mutants were 
obtained and used in microcosm studies: those that lacked the abil- 
ity to inhibit either wheat root growth or the growth of other 
microorganisms in vitro (tox~) and those which retained these prop- 
erties (tox*). 53 refs., 7 figs., 6 tabs. 


5102 Chemicals Monitoring and Transport 


Refer also to citation(s) 27893, 28066, 29385, 29411, 29412, 
29413, 29414, 29415, 29424, 29427, 29547 





236 


ERA Vol. 14, No. 14 








51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5103 Radioactive Materials Monitoring and Transport 





29399 (HW-81277-RD) Standard practices radiochemical 
procedures for off-site environmental samples. Holt, F.E.; 
Wilcox, D.B.; Argyle, D.P.; Lardy, M.M. (eds.). General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 16 Apr 
1964. 162p. Sponsored by DOE Nuclear Energy. DOE Contract 
AC06-76RL01830. Order Number DE89011865/JAW. Available frorn 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

The collection of standard procedures is designed for semitechni- 
cal personnel performing the chemical laboratory operations on the 
samples specified. Procedures for counting and calculating are gen- 
erally excluded. Calculations are indicated, however, for estimating 
quantities from gamma counts and Part Ill describes the general 
method of processing gamma count data. The work described is 
performed by members of the Radiological Analysis Operation 
(RAO) as a part of the overall program of monitoring environmental 
radionuclide burdens in the vicinity of the Hanford Atomic Products 
Operation. The document is divided into three parts. Part | de- 
scribes procedures for the analysis of air, miscellaneous water and 
food samples. Part Il deals with the analysis of Columbia River and 
sanitary water samples which are taken downstream from Hanford’s 
reactors. Part Ill describes RAO’s method of processing data from 
gamma ray pulse height analyzers. 


29400 (ORNL-6526/R3) Environmental Regulatory Update 
Table, April 1989. Houlberg, L.; Langston, M.E.; Nikbakht, A.; Salk, 
M.S. Oak Ridge National Lab., TN (USA). May 1989. 104p. Spon- 
sored by DOE Environment Health & Safety. DOE Contract 
AC05-840R21400. Order Number DE89012895/JAW. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Environmental Sciences Division Publication No. 3248. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contractor 
staff with environmental management responsibilities. The table is 
updated each month with information from the Federal Register and 
other sources, including direct contact with regulatory agencies. 
Each table entry provides a chronological record of the rulemaking 
process for that initiative with an abstract and a projection of further 
action. 


29401 (PB-89-166581/XAB) Treatability potential for EPA 
(Environmental Protection Agency) listed hazardous wastes in 
soil. Final report, September 1985-February 1989. Loehr, R.C. 
Texas Univ., Austin, TX (USA). Dept. of Environmental Engineering. 
Mar 1989. 134p. Available from NTIS, PC A07/MF A01. 

This study developed comprehensive screening data on the 
treatability in soil of: (a) specific listed hazardous organic chemicals; 
and (b) waste sludge from explosives production (K044) and related 
chemicals. Laboratory experiments were conducted using two soil 
types, an acidic soil, and a slightly basic sandy loam soil. The ex- 
periments were developed to evaluate: (a) the relative toxicity of the 
chemicals and waste using the MICROTOX bioassay method; (b) 
the degradation potential of the chemicals and waste in the soils; 
(c) the adsorption characteristics of the chemicals in the two soils; 
and (d) the toxicity reduction that occurred during degradation. 


29402 (PNL-6854) Evaluation of chemical sensors for in 
situ ground-water monitoring at the Hanford Site. Murphy, E.M.; 
Hostetler, D.D. Pacific Northwest Lab., Richland, WA (USA). Mar 
1989. 85p. Sponsored by DOE Defense Programs. DOE Contract 
AC06-76RL01830. Order Number DE89011306/JAW. Available from 
NTIS, PC AO5/MF AO1 - OSTI; GPO Dep. 

This report documents a preliminary review and evaluation of in- 
strument systems and sensors that may be used to detect 
ground-water contaminants in situ at the Hanford Site. Three topics 
are covered in this report: (1) identification of a group of priority 
contaminants at Hanford that could be monitored in situ, (2) a re- 
view of current instrument systems and sensors for environmental 
monitoring, and (3) an evaluation of instrument systems that could 
be used to monitor Hanford contaminants. Thirteen priority contami- 
nants were identified in Hanford ground water, including carbon 
tetrachloride and six related chlorinated hydrocarbons, cyanide, 
methyl ethyl ketone, chromium (VI), fluoride, nitrate, and uranium. 
Based on transduction principles, chemical sensors were divided 
into four classes, ten specific types of instrument systems were 
considered: fluorescence spectroscopy, surface-enhanced Raman 
spectroscopy (SERS), spark excitation-fiber optic spectrochemical 


emission sensor (FOSES), chemical optrodes, stripping voltamme- 
try, catalytic surface-modified ion electrode immunoassay sensors, 
resistance/capacitance, quartz piezobalance and surface acoustic 
wave devices. Because the flow of heat is difficult to control, there 
are currently no environmental chemical sensors based on thermal 
transduction. The ability of these ten instrument systems to detect 
the thirteen priority contaminants at the Hanford Site at the required 
sensitivity was evaluated. In addition, all ten instrument systems 
were qualitatively evaluated for general selectivity, response time, 
reliability, and field operability. 45 refs., 23 figs., 7 tabs. 


29403 (UCRL-21183) Soil vapor survey at the LLNL site 
300 general services area, adjacent portions of the Connolly 
and Gallo Ranches and the site 300 landfill pit 6 area. Vonder 
Haar, S.; Pavietich, J.; Mclivride, W.; Taffet, M. Lawrence Livermore 
National Lab., CA (USA). 4 Apr 1989. 72p. DOE Contract W-7405- 
ENG-48. Order Number DE89011646/JAW. Available from NTIS, 
PC AO4/MF A01 - OSTI; GPO Dep. 

During October through December 1988, a soil vapor survey was 
conducted by Weiss Associates at the Lawrence Livermore National 
Laboratory Site 300 General Services Area (GSA), adjacent por- 
tions of the Connolly and Gallo Ranches, and at the Site 300 
Landfill Pit 6 area. The purpose of the investigation was to aid in 
identifying the sources and the extent of trichloroethylene (TCE) 
previously found in ground water and soil at, or near, these sites. 
Using a soil vapor probe, samples were collected at 133 locations 
from depths of 2 to 15 ft below the surface. Analyses were initially 
done in the field using a Photovac portable gas chromatograph with 
a photoionization detector calibrated to detect TCE. During the later 
portion of the study a mobile laboratory was used that had a gas 
chromatograph equipped with both Hall electroconductivity and pho- 
toionization detectors. This permitted identification of the spectrum 
of EPA Method 601 volatile organic compounds (VOCs) by a modi- 
fied EPA Method 8010. Extensive quality assurance/quality control 
(QA/QC) procedures were followed to ensure consistent system 
performance and no cross-contamination between samples or sites. 
Soil vapor concentrations were measured in parts per million on a 
volume to volume basis (ppM, ,,). TCE concentrations detected in 
the soil vapor ranged from a high of 628 ppM, ;, to a low of not de- 
tected (ND) at less than 0.001-0.005 ppM,,,. The highest 
concentration was found next to monitor well W-7F, near a decom- 
missioned drywell (sump) at the southern boundary of the GSA. 
Several locations exhibited ND concentrations. Fourteen locations 
analyzed by a mobile laboratory had tetrachloroethylene (PCE), 1,1- 
dichloroethylene (1,1-DCE) and/or 1,1,1-trichloroethane (1,1,1-TCA) 
at concentrations considerably lower than the TCE in the same 
sample. 17 refs., 15 figs., 2 tabs. 


5103 Radioactive Materials Monitoring and Trans- 
port 


Refer also to citation(s) 28029, 28094, 28095, 28098, 28099, 
28105, 28123, 28128, 28130, 28131, 28133, 28137, 29391, 29399, 
29402, 29427 


29404 (CNIC—00113) Experimental probe into adsorption of 
Sr, Cs in the Soil. Yuan Guangyu; Bai Qingzhong. China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1987. 17p. (in Chi- 
nese). (TSHU-0001). Order Number DE89613463/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

There are some obstacles in researching on the adsorption pat- 
terns of Sr and Cs in soil. One of them is that it is difficult to 
compare and to consult between various results and data for differ- 
ent types and sizes of soil. For this reason, it is neccesary to do 
further research into adsorption patterns of Sr and Cs in single par- 
ticles of soil. By using scanning electromicroscope, the microcosmic 
phenomena of nuclides adsorption is observed, and a possible 
mechanism is proposed. A certain amount of diluvial soil from 
Shanxi Province and a certain amount of alluvial soil from western 
Beijing suburban were chosen as detected samples. After determin- 
ing the distributions of adsorbed Sr and Cs in varied mineral 
particles, it is pointed out that the defference of chemical compo- 
nents of various size soils effects Kd value of Sr and Cs obviously. 
The method for calculating Kd value of mixing samples according to 
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the particle distribution coefficients are derived under the condition 
of surface adsorption as main. The authors expound that it is 
favourable for accuracy to select and control the particle sizes in 
static adsorptional experiment. 


29405 (ENEA-RT-COMB-—87-16) Post Chernobyl-7: radionu- 
clides measurement in milk at Saluggia and Crescentino 
(Vercelli), Italy. Giacomelli, R.; Spezzano, P.; Nocente, M.; Bor- 
toluzzi, S.; Dattrino, A.; Massironi, L.; Ornaghi, A.; Silvestri, N.; 
Porzio, L.; Olivetti, R. ENEA, Rome (italy). Apr 1988. 21p. (in Ital- 
ian). Order Number DE88755378/JAW. Available from NTIS (US 
Sales Only), PC A03. 

After a description of the sampling, preparation and measurement 
methods, the values of milk concentration for iodine 131, cesium 
134, cesium 136, cesium 137, strontium 89 and strontium 90 mea- 
sured in Saluggia (Vercelli) from May to December, 1986 and in 
Crescentino (Vercelli) from June, 1986 to October, 1987 are listed. 


29406 (INIS-mf-11406, pp. 90) Contributions of exposure 
pathways to the internal dose in Hungary from the Chernobyl 
accident. Kanyar, B. (Orszagos Frederic Joliot-Curie Sugarbiologiai 
es Sugaregeszseguegyi Kutato Intezet, Budapest (Hungary)); 
Kerekes, A.; Kovacs, L.; Maschek, |.; Stur, D.; Sztanyik, L.B.; Turai, 
|. European Society for Radiation Biology, Liege (Belgium). 1988. 
(CONF-8810353-: 21. annual meeting of the European Society for 
Radiation Biology, Tel-Aviv, IL, 24-30 Oct 1988). In European 
Society for Radiation Biology 21. annual meeting. Program and ab- 
stracts. Available from NTIS (US Sales Only), PC AO7/MF A011 - 
OSTI; INIS. 

HUNGARY; HUMAN POPULATIONS/dose commitments; HUMAN 
POPULATIONS/radiation doses; CHERNOBYLSK-4 REACTOR; 
DOSE EQUIVALENTS; ENVIRONMENTAL EXPOSURE PATHWAY; 
GRASS; HUNGARY; MEAT; MILK; REACTOR ACCIDENTS; 
TRANSFRONTIER CONTAMINATION; FOOD CHAINS 


29407 (NRPB-R-223) Verification and validation of NRPB 
models for calculating rates of radionuclide transfer through 
the environment. Hill, M.D. (ed.). National Radiological Protection 
Board, Chilton (UK). Jan 1988. 63p. Available from H.M. Stationery 
Office, London, price Pound 6.00. 

From experience gained at NRPB it is apparent that models for 
radionuclide transfer through the various parts of the environment 
can be ranked in terms of whether they can be validated in a 
largely quantitative way or whether validation must be mainly quali- 
tative. It is suggested in the report that the models with the highest 
potential for quantitative validation are those for predicting radionu- 
clide transfer through terrestrial foodchains, dispersion in coastal 
seas, and transfer in estuaries. The models with the lowest potential 
for quantitative validation appear to be mainly those used in assess- 
ments of the long-term radiological impact of deep geological 
disposal of solid radioactive wastes. Further qualitative validation of 
these models is identified as a high priority for future NRPB work, 
together with further quantitative validation of terrestrial foodchain 
models and models for radionuclide dispersion in coastal seas. 


29408 (SNV-3113) Radionuclides in sediment around the 
nuclear power station at Barsebaeck 1985. Notter, M. National 
Swedish Environmental Protection Board, Solna (Sweden). Jul 
1987. 44p. (In Swedish). Order Number DE89613476/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
The research area was 760 km? with 39 sampling stations. For 
the upper layer (0-2 cm) density, water content (TS %), ash content 
(AS %) and gammaemitting nuclides were determined. Accumula- 
tion bottoms are in the main to be found in the deep channel north 
of Barsebaeck. Remaining parts of the investigated area consists of 
sand, gravel and rocks. Frequently we found K-40, Cs-137 and Co- 
60 and at times also low concentrations of Sb-125. Cesium-137 in 
this area does mostly originate from the nuclear facility Sellafield at 
the Irish Sea and from fall-out. Although the cesium discharge from 
Barsebaeck have led to increased concentrations at the nearest 
stations. Otherwise is the Cs-137 content quite constant and mostly 
related to the organic content. The presence of Co-60 in the sedi- 
ments betray the nuclear power pliant in the neighbourhood. In the 
deep channel north of Barsebaeck and in the vicinity south of the 
discharge there are increased values of Co-60. The highest value 
was 32 Ba/kg d.w. The concentration of Co-60 declines from the 


discharge point towards the sea. Estimated deposit of Co-60 in the 
investigated area is about 16x10° Bq or 4-9 % of the total Co-60 
discharge from Barsebaeck nuclear power station. 


5105 Site Resource and Use Studies 


29409 (PB-89-155899/XAB) Development of techniques for 
the use of trees in the reclamation of phosphate lands. Final 
report. Harrell, J.B. Florida Div. of Forestry, Tallahassee, FL (USA). 
Jun 1987. 81p. Available from NTIS, PC AQ5/MF A01. 

Tree seedlings have been planted by the Florida phosphate in- 
dustry on mined-out lands for many years as one aspect of land 
reclamation. The degree of success, however, often has been dis- 
appointing. The study addresses the problems of reforestation on 
reclaimed land. A portion of the study concerns the selection of 
species best suited for planting on several specific post-mining 
soils, with survival at the end of one growing season being the prin- 
cipal criterion for success. A second portion deals with the direct 
seeding of sand and slash pines on land reclaimed with sand tail- 
ings. Based on survival species were classified as undesirabie. Pine 
seedlings generally did not survive on highly sandy soils. Direct 
seeding does not appear to be a realistic regeneration option for the 
reforestation of sand tailings soils. 
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5201 Basic Studies 
Refer also to citation(s) 28232, 29552 


29410 (DOE/ER/60570-1) [Reduce uncertainty in projection 
of future sea-level change due to ice wastage]: Progress re- 
port, August 1988—April 1989. Meier, M. Colorado Univ., Boulder, 
CO (USA). Apr 1989. 5p. DOE Contract FG02-87ER60570. Order 
Number DE89011483/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Since the conclusion of our 1988 field work activities, we have 
been occupied with organizing field data and redesigning our numer- 
ical model. Publications are in preparation describing last summer’s 
field experiments and the basis for our new numerical model; one 
manuscript presenting current model results has been submitted to 
Water Resources Research. We are also planning an experimental 
program to accompany our field work. The accomplished goals of 
these activities are outlined below. A brief report on field studies at 
Agassiz Ice Cap, Ellesmere Island, Canada, in May, 1988, and on 
the Greenland Ice Sheet in August, 1988, was submitted to DOE in 
September, 1988, and is enclosed as Attachment A. Observational 
data from Agassiz Ice Cap were organized into an in-house data re- 
port last year. Additional information has been reduced from field 
notes and is being incorporated into the data report. The new infor- 
mation includes extra density profiles and macrophotographs of 
snow grains. A public data report is in preparation and will be avail- 
able this summer through World Data Center A. A condensed data 
report may also be submitted for publication this summer. 


5202 Chemicals Monitoring and Transport 


Refer also to citation(s) 27838, 27893, 27920, 28137, 28978, 
29385, 29399, 29401, 29516, 29546, 29554 


29411 (AD-A-203412/2/XAB) Installation-Restoration Pro- 
gram. Phase 2. Confirmation/quantification, Stage 2 for 
Seymour Johnson Air Force Base, North Carolina. Volume 1. 
Final report, July 1986-November 1988. Alexander, W.J.; Winters, 
S.L.; Guthrie, S.A. Research Triangle Inst., Research Triangle Park, 
NC (USA). Center for Environmental Measurement. Nov 1988. 31 1p. 
(RT+432U-2676-16-VOL-1). Available from NTIS, PC A14/MF A01. 

See also Volume 2, AD-A203 413. 

A Phase Il, Stage 2 survey has been conducted at the Seymour 
Johnson Air Force Base under the Department of Defense’s Instal- 
lation Restoration Program (IRP). Six sites were identified by the Air 
Force for further study and include: Fire Training Area No. 3 (Site 
1); Landfill No. 4 (Site 2); Landfill No. 1 (Site 3); Landfill No. 3 (Site 
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4); DPDO Waste Storage Area (Site 5); and Coal Pile Storage Area 
(Site 6). The evaluation primarily included the drilling of soil test 
borings, the installation, development, and sampling of new monitor- 
ing wells, resampling of selected Stage 1 monitoring wells, and the 
analysis of soil and water samples. A thin surficial aquifer was en- 
countered at shallow depths beneath the sites that border the 
southeastern side of Stoney Creek. The surficial aquifer is contami- 
nated at Sites 1, 2, 4, and 5 as a result of Base activities. 
Ground-water flow in the surficial aquifer is primarily horizontal and 
discharges into Stoney Creek along the northwestern limit of the 
Base. The major environmental concern revealed by this evaluation 
is the potential discharge of contaminated water from the surficial 
aquifer into Stoney Creek. 


29412 (AD-A-203413/0/XAB) Installation-Restoration Pro- 
gram. Phase 2. Confirmation/quantification, Stage 2 for 
Seymour Johnson Air Force Base, North Carolina. Volume 2. 
Final report, July 1986-November 1988. Alexander, W.J.; Winters, 
S.L.; Guthrie, S.A. Research Triangle Inst., Research Triangle Park, 
NC (USA). Center for Environmental Measurement. Nov 1988. 402p. 
(RTI-432U-2676-16-VOL-2). Available from NTIS, PC A18/MF A01. 

See also Volume 3, AD-A203 414. 

Appendices: Statement of Work; Biographies of Key Personnel; 
Information Pertaining to Water Wells Located Within and Adjacent 
to the Base; Technical Operations Plan; Lithologic Descriptions of 
Soil Collected During the Drilling Program; General Well 
Construction, Surveying, and Water Level Data; Results of Well De- 
velopment, Well Purging, and Ground-water Stabilization Data; 
Correspondence with Regulatory Agencies; Chain-of-Custody 
Records for October thru March sampling; Analytical Data and Pro- 
cedures Utilized in Water and Sample Analyses. 


29413 (AD-A-203414/8/XAB) Installation-Restoration Pro- 
gram. Phase 2. Confirmation/quantification, Stage 2 for 
Seymour Johnson Air Force Base, North Carolina. Volume 3. 
Final report, July 1986-November 1988. Alexander, W.J.; Winters, 
S.L.; Guthrie, S.A. Research Triangle Inst., Research Triangle Park, 
NC (USA). Center for Environmental Measurement. Nov 1988. 242p. 
(RTI-432U-2676-16-VOL-3). Available from NTIS, PC A11/MF A01. 

See also Volume 4, AD-A203 415. 

Appendices: Inorganic Results - Site 1 (Fire Training Area No. 3); 
Organic Results - Site 1 (Fire Training Area No. 3); Inorganic Re- 
sults - Site 2 (Landfill No. 4); Organic Results - Site 2 (Landfill No. 
4); Inorganic Results - Site 3 (Landfill No. 1); Organic Results - Site 
3 (Landfill No. 1); Inorganic Results - Site 4 (Landfill No. 3); Organic 
Results - Site 5 (DPDO Waste Storage Area); Organic Results - 
Site 5 (DPDO Waste Storage Area); Inorganic Results - Site 6 
(Coal Pile Storage Area); Total Metals Screen (Soil). 


29414 (AD-A-203415/5/XAB) Installation-Restoration Pro- 
gram. Phase 2. Confirmation/quantification, Stage 2 for 
Seymour Johnson Air Force Base, North Carolina. Volume 4. 
Final report, July 1986-November 1988. Alexander, W.J.; Winters, 
S.L.; Guthrie, S.A. Research Triangle Inst., Research Triangle Park, 
NC (USA). Center for Environmental Measurement. Nov 1988. 343p. 
(RTI-432U-2676-16-VOL-4). Available from NTIS, PC A15/MF A01. 

See also Volume 1, AD-A203 412. 

Appendices include: Reported Organic Laboratory Results, Valid 
Data; Reported Organic Laboratory Results, Invalid Data; Reported 
Inorganic Laboratory Results (Valid and Invalid Data). 


29415 (AD-A-—203554/1/XAB) Environmental assessment: 
Mackinaw River dredged-material placement site, Lonza. Inc. 
(IIlinois River Mile 147.8). Corps of Engineers, Rock Island, IL 
(USA). Nov 1988. 46p. Available from NTIS, PC A03/MF A01. 

The site is a 10-acre parcel of land (1,500 feet long and 100 to 
300 feet wide) near Mapleton, lilinois. It was selected as the poten- 
tial location for the new upland dredged-material placement site for 
dredging activities in this vicinity. Situated between a highly devel- 
oped industrial area and the Illinois River, the site is bordered by a 
Caterpillar Company levee on the west side and Pond Lily Lake 
(also known as Bootjack Lake) on the east side. Development of 
this site will facilitate the removal of material from the floodplain by 
pumping it to this upland placement site. The stockpiled material is 
then in an accessible location and can be removed at the discretion 
of the property owner. 


29416 (AD-A-203572/3/XAB) Probability of hazardous- 
substance spills on Saint Clair/Detroit River system. Final 
report. Schulze, R.H.; Horne, M. Arctec, Inc., Columbia, MD (USA). 
Nov 1982. 134p. Available from NTIS, PC A07/MF A01. 

This study was conducted to determine the probability of a conse- 
quential hazardous substance spill in the St. Clair/Detroit River 
System area as a result of navigation in both winter and non-winter 
periods. Specifically, the project develops estimates of the numeri- 
cal probability of a spill occurring on the St. Clair River, Lake St. 
Clair, and the Detroit River, and the probable type and magnitude of 
such a spill. The estimates were calculated for the following ship- 
ping seasons: 1 April -15 December; 1 April - 15 January; 1 April 
-14 February; 25 March - 15 December; 18 March - 15 December; 
and Year-round. 


29417 (AD-A-203573/1/XAB) Probability of hazardous- 
substances spills on Saint Marys River. Final report. Schuize, 
R.H.; Wohl, G.; Wallendorf, L. Arctec, inc., Columbia, MD (USA). 
Mar 1982. 92p. Available from NTIS, PC AO5/MF A01. 

This study was conducted to determine the probability of a conse- 
quential hazardous substance spill in the St. Marys River area as a 
result of navigation in both winter and non-winter periods. Specifi- 
cally, the project develops estimates of the numerical probability of 
a spill occurring on the St. Marys River and in Whitefish Bay, and 
the probable type and magnitude of such a spill. The estimates 
were calculated for the following shipping seasons; 1 April - 15 De- 
cember; 1 April - 15 January; 1 April - 14 February; 25 March - 15 
December; 18 March - 15 December; and Year-round. Keywords: 
Ship accidents, Oil, Collision, Grounding. (aw) 


29418 (AD-A-203682/0/XAB) Dye tracer study at the Sagi- 
naw Bay, Michigan, confined disposal facility. Final report. 
Schroeder, P.R.; McEnroe, B.M. Army Engineer Waterways Experi- 
ment Station, Vicksburg, MS (USA). Environmental Lab. Dec 1988. 
29p. (WES/MP/EL-88-17). Available from NTIS, PC A03/MF A01. 
A dye tracer study was performed in August 1987 at the Saginaw 
Bay, Michigan, dredged material confined disposal facility (CDF). 
The purpose of the study was to locate the points or areas of out- 
flow or seepage through prepared limestone dikes of the CDF under 
a variety of wind conditions. The study was conducted to determine 
whether significant quantities of contaminants were escaping from 
the site in the seepage through the dikes. The fluorescent dye Rho- 
damine WT was added to the water in the CDF and allowed to 
disperse by wind currents. Water samples were collected every 50 
ft (15 m) inside and out- side the dikes, and the dye concentrations 
were measured. Using a mass balance technique, the relative out- 
flow for each 50-ft reach of dike was estimated. Higher seepage 
rates were determined to exist along the shoreward dike in the deep 
east side of the south cell of the CDF under all wind conditions. 


29419 (AD-A-203692/9/XAB) Installation-Restoration Pro- 
gram Stage 3. McClellan Air Force Base, California. Remedial 
investigation/feasibility study ground-water sampling and anal- 
ysis program data summary. Final report, 1 July-18 October 
1988. Radian Corp., Sacramento, CA (USA). 9 Sep 1988. 192p. 
Available from NTIS, PC AOS/MF A01. 

Includes envelopes with 19 plates. 

Concentrations of purgeable halocarbon and aromatic compounds 
detected in samples collected from 40 monitoring wells and Six 
Area D extraction wells exceeded state and federal drinking-water 
standards. These 32 monitoring wells are located on base in Areas 
A, B, C, D, and Adjacent On-Base Areas, and off-base in the North- 
west and Southwest Areas. There was no definable increase from 
the previous sampling period (1 April through 30 June, 1988). The 
Area D extraction system is effectively operating to change hy- 
draulic gradients based on differences in hydraulic heads specified 
for the system. Contaminant concentrations continue to decrease in 
deep-zone monitoring wells. Samples from several middie-zone 
monitoring wells show and decreasing trend except for this 
sampling period when concentrations increased. Decreasing con- 
taminant concentrations have recently stabilized in shallow-zone 
monitoring wells located outside the extraction system well-field. 


29420 (AD-A-203753/9/XAB) Biodegradation and sorption of 
organic solvents and hydrocarbon fuel constituents in subsur- 
face environments. Final report, October 1983-September 1986. 
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Wilson, J.T.; Henson, J.M.; Piwoni, M.D.; Wilson, B.H.; Banerjee, P. 
Environmental Protection Agency, Ada, OK (USA). Robert S. Kerr 
Environmental Research Lab. Mar 1988. 70p. Available from NTIS, 
PC A04/MF A01. 

The biodegradation and sorption of chlorinated hydrocarbon sol- 
vents and hydrocarbon fuel constituents in subsurface environments 
were investigated to provide information for development of optimal 
strategies for decontamination of polluted ground water. Biodegra- 
dation studies revealed that subsurface microorganisms growing 
aerobically on light aliphatic hydrocarbons can co-metabolically de- 
grade trichloroethylene and related compounds which are normally 
recalcitrant to biodegradation in aerobic subsurface environments. 
This process has high potential as a basis for ground-water recla- 
mation methodologies, as illustrated by further studies employing 
laboratory-scale fixed film bioreactors. Other biodegradation work 
indicated that light aromatic hydrocarbons, which are usually con- 
sidered not to biodegrade under anaerobic conditions, can have a 
biological fate in anoxic subsurface environments. 


29421 (DP-MS—88-230) Horizontal wells for in-situ remedia- 
tion of groundwater and soils. Kaback, D.S.; Looney, B.B.; 
Corey, J.C.; Wright, L.M. Ill; Steele, J.L. Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.; Sirrine Environ- 
mental Consultants, Greenville, SC (USA). 1989. 16p. Sponsored 
by DOE Defense Programs. DOE Contract ACO9-76SR00001. 
(CONF-8905127-3: 3. National Water Well Association outdoor ac- 
tion conference, Orlando, FL, US, 22-25 May 1989). Order Number 
DE89010456/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Two horizontal wells were installed adjacent to an abandoned 
process sewer line at the Savannah River Plant. Documented leaks 
from the process sewer have contaminated the underlying vadose 
zone and ground water with volatile organic compounds. The wells 
were installed to test new methods of in-situ remediation of soils 
and ground water. A deep horizontal well, installed below the water 
table, is to be used as an air-injection well to strip volatile organics 
from the contaminated ground water. The shallow horizontal well, 
installed in the vadose zone, is to be used to remove vapor-phase 
volatile organic compounds from the vadose zone and to recover 
the organics purged from the ground water. Horizontal wells were 
selected for injection and extraction because this geometry should 
maximize the surface area available for in-situ remediation reactions 
to occur. Target zones for the lateral well screens were selected on 
the basis of (1) concentrations of volatile organic compounds in 
ground water from nearby monitoring wells, and (2) porosity and 
permeability of the sediments as determined by core analysis, geo- 
physical logs, and sieve analyses. 1 ref., 6 figs. 


29422 (NEI-NO—82) Acidification and water pathways. Vol. 
1. Norsk Hydrologisk Komite, Oslo (Norway). 1987. 458p. (CONF- 
870577-: International symposium on acidification and water 
pathways, Bolkesjo, NO, May 4, 1987). Order Number 
DE89766881/JAW. Available from NTIS (US Sales Only), PC 
A20/MF A01. 

The book is a survey of oral presentations at the symposium. The 
topics dealt with are: Various ecological aspects connected with 
acidification of water systems, deposition, catchment flow systems, 
biochemistry in water pathways, factors influencing acidification, pol- 
lution and environment generally on the macro and micro levels, 
ground and surface water quality and what affects it, mitigation 
studies and some ecological models are discussed. 204 drawings, 
64 tabs., 572 refs. 


29423 (NEI-NO-82, pp. 207-222) Chemical changes in acid 
runoff along its pathway through granitic minicatchments. 
Jacks, G.; Paces, T. Norsk Hydrologisk Komite, Oslo (Norway). 
1987. (CONF-870577-: International symposium on acidification 
and water pathways, Bolkesjo, NO, May 4, 1987). In Acidification 
and water pathways. Vol. 1. Proceedings of International sympo- 
sium on acidification and water pathways, Bolkesjoe, 4-5 May 1987. 
Order Number DE89766881/JAW. Available from NTIS (US Sales 
Only), PC A20/MF A01. 

The paper concerns chemical changes in acid runoff along its 
pathway through granitic minicatchments. Precipitations and runoff 
were sampled and analysed in 1984-1985 to investigate chemical 
behaviour of six minicatchments located on granitic gneiss within a 


drainage basin. The chemical changes in acid snow melt as it re- 
acts with organic matter, bedrock, till and clay for a different length 
of time are presented. Examples of chemical composition of water 
along the path of its flow from atmosphere to the point of discharge 
are given and represent four stages of chemical evolution. 5 figures, 
3 tables, 8 references. 


29424 (PB—89-148589/XAB) Evaluation of the flux chamber 
method for measuring volatile organic emissions from surface 
impoundments. Final report. Gholson, A.R.; Albritton, J.R.; 
Jayanty, R.K.M. Research Triangle Inst., Research Triangle Park, 
NC (USA). Jan 1989. 80p. Available from NTIS, PC AO5S/MF A01. 
The research deals with the validation of the flux-chamber method 
for measuring volatile organic emissions from liquid surfaces in 
treatment, storage, and disposal facilities (TSDF). A simulated sur- 
face impoundment was constructed so that method precision and 
accuracy could be determined under controlled conditions. Opera- 
tional parameters studied included sweep flow rate, sampling time, 
sweep flow position and chamber depth in the liquid. Environmental 
factors included wind velocity, solar intensity, emission rate, and 
chemical composition. Field testing was performed at two TSDFs, a 
waste-water treatment facility at a chemical plant, and a waste sta- 
bilization facility. The results showed that good precision can be 
obtained under a variety of conditions, but that the method suffers 
from a negative bias that varies with the compound under analysis. 


29425 (PB-89-151112/XAB) Bioplume II computer model of 
two-dimensional contaminant transport under the influence of 
oxygen-limited biodegradation in ground water (for microcom- 
puters). Model-Simulation. Rifai, H.S.; Haasbeek, J.F.; Bedient, 
P.B.; Wilson, J. Environmental Protection Agency, Ada, OK (USA). 
Robert S. Kerr Environmental Research Lab. Oct 1987. vp. Avail- 
able from NTIS CP Dg9. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the IBM PC/AT microcomputer. The 
diskettes are in the ASCII format. Price includes documentation, 
PB-89-151120. 

BIOPLUME Il simulates the transport of dissolved hydrocarbons 
under the influence of oxygen-limited biodegradation as well as the 
reaeration and anaerobic biodegradation as a first order in hydro- 
carbon concentration. BIOPLUME I! solves the solute transport 
equation twice: once for hydrocarbon and once for oxygen. As a 
result, two plumes are computed at every time step. The model as- 
sumes an instantaneous reaction between oxygen and hydrocarbon 
to simulate biodegradation processes. The two plumes are com- 
bined using the principle of superposition. The model is extremely 
versatile in that it can be used to simulate natural biodegradation 
processes, retarded plumes, and in-situ biorestoration schemes. 
Software Description: The program is written in Fortran program- 
ming language for implementation on IBM-PC/AT and compatible 
machines using DOS 2.X or higher operating system. Minimum of 
550K bytes of memory required. Note: MS Fortran 4.01 required. 


29426 (PB—89-164230/XAB) Pesticides in Ground Water 
Data Base. 1988 interim report. Williams, W.M.; Holden, P.W.; 
Parsons, D.W.; Lorber, M.N. Environmental Protection Agency, 
Washington, DC (USA). Office of Pesticide Programs. Dec 1988. 
154p. (EPA-540/9-89/036). Available from NTIS, PC A08/MF A01. 
One of EPA's priorities is to determine the extent of pesticides 
occurring in the nation’s ground water. The Pesticides in Ground- 
Water Data Base was developed to compile the results from 
monitoring studies conducted by pesticide registrants, universities, 
and government agencies. The data base identifies the pesticides 
that have been looked for in ground water, the areas that have 
been monitored, and the pesticides that have been detected. An im- 
portant component in the development of the data base is the 
data-confirmation program that involves contacting the director or 
responsible agent for each study in order to document and assess 
the sample collection and analysis procedures used in the study. 
The report outlines the development of the data base, the data- 
confirmation program, and how the data base will be used by EPA 
to support the registration process for pesticides. The report at- 
tempts to segregate the results according to the quality of the study 
and the origin of contamination (i.e., point source origins vs leach- 
ing through the soil following applications in accordance with 
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registration). The report is an interim report in that the data- 
confirmation program continues and new data is added to it daily. 


29427 (UCID-21536) Logs of wells and boreholes drilled 
during hydrogeologic studies at Lawrence Livermore National 
Laboratory Site 300, January 1, 1982—June 30, 1988: January 1, 
1982 through June 30, 1988. Toney, K.C.; Crow, N.B. Lawrence 
Livermore National Lab., CA (USA). 1988. 702p. DOE Contract W- 
7405-ENG-48. Order Number DE89012303/JAW. Available from 
NTIS, PC A99 - OSTI. 

We present the hydrogeologic well logs for monitor wells and 
exploratory boreholes drilled at Lawrence Livermore National Labo- 
ratory (LLNL) Site 300 between the beginning of environmental 
investigations in June 1982 and the end of June 1988. These wells 
and boreholes were drilled as part of studies made to determine the 
horizontal and vertical distribution of volatile organic compounds 
(VOCs), high explosive (HE) compounds, and tritium in soil, rock, 
and ground water at Site 300. The well logs for 293 installations 
comprise the bulk of this report. We have prepared summaries of 
Site 300 geology and project history that provide a context for the 
well logs. Many of the logs in this report have also been published 
in previous topical reports, but they are nevertheless included in 
order to make this report a complete record of the wells and bore- 
holes drilled prior to July 1988. A commercially available computer 
program, LOGGER has been used since late 1985 to generate 
these logs. This report presents details of the software programs 
and the hardware used. We are presently completing a project to 
devise a computer-aided design (CAD) system to produce hydroge- 
ologic cross sections and fence diagrams, utilizing the digitized form 
of these logs. We find that our system produces publication-quality 
well and exploratory borehole logs at a lower cost than that of logs 
drafted by traditional methods. 


5203 Radioactive Materials Monitoring and Trans- 
port 


Refer also to citation(s) 28028, 28132, 28137, 29427 


29428 (HW-64552) Reactor effluent water analyses, August 
1958—December 1959. Hall, R.B. General Electric Co., Richland, 
WA (USA). Hanford Atomic Products Operation. 31 Mar 1960. 37p. 
DOE Contract ACO6-76RL01830. Order Number DE89010773/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Declassified 19 April 1989. 

This data regarding reactor effluent water analyses are tabulated 
for record purposes. The values provided were copied directly from 
analysis reports made by Purex Analytical Laboratories, CPD. The 
abbreviation pc/cc was used to indicate 10-1? curies per cubic cen- 
timeter of water sampled. The results have been normalized to four 
hours after sampling time. Samples were obtained at the inlet end 
of the 107 retention basins except at 105-F where they were ob- 
tained from both the near and far risers and at 105-C for a short 
period when the samples were also obtained from the risers. The 
riser samples were analyzed separately only during production tests 
aimed at determining the effects of certain manipulations in the wa- 
ter treatment facilities. Eu'S? refers to the nuclide of europium-152 
which has a half-life of 9.3 hours. This document also provides the 
estimated rate of release of radioisotopes. These values were cal- 
culated by multiplying the concentration by the reactor fiow rate at 
the time of sampling, and dividing by the power level at the time of 
sampling with appropriate corrections for consistent units. Where 
more than one concentration was available, an average of the fig- 
ures resulting from this calculation was obtained. This average (or 
single value) was then multiplied by the average power level for the 
month. 


29429 (NAGRA-NTB-88-13) Borehole fluid conductivity 
logging method for the determination of fracture inflow param- 
eters. Tsang, C.F.; Hufschmied, P. Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). 
Jan 1988. 44p. Available from Nagra, CH-5401 Baden, Switzerland. 

It is of much current interest to determine the flow characteristics 
of fractures intersecting a wellbore in order to provide data in the 
estimation of the hydrologic behavior of fractured rocks. In particular 


the fluid inflow rates from the fractures into the wellbore are impor- 
tant quantities to measure. However often these inflows are at very 
low rates. In addition very often one finds that only a few percent of 
the fractures identified by core inspection and geophysical logging 
are water-conducting fractures, the rest being closed, clogged or 
isolated from the water flow system. A new method has been devel- 
oped to locate water-conducting fractures and obtain fracture inflow 
parameters by means of a time sequence of electric conductivity 
logs of the borehole fluid. The physical basis of the analysis method 
is discussed. The procedure is applied to an existing set of data, 
which shows initiation and growth of nine conductivity peaks in a 
900-m section of a 1690-m borehole, corresponding to nine water- 
conducting fractures intersecting the borehole. We are able to match 
all nine peaks and determine the flow rates from these fractures. A 
discussion is given on the applicability of this technique in the con- 
text of a borehole testing program. (author) 18 refs., 30 figs., 5 tabs. 


29430 (SS}+-88-11) Radon and radium in household water. 
Kulich, J.; Moere, H.; Swedjemark, G.A. National Inst. of Radiation 
Protection, Stockholm (Sweden). 12 Dec 1988. 76p. (in Swedish). 
Order Number DE89613532/JAW. Available from NTIS (US Sales 
Only), PC AOS/MF A01 - OSTI; INIS. 

375 samples from public waterworks and 499 samples from pri- 
vate wells in Sweden have been analyzed in order to determine the 
content of radon-222 and radium-226. The weighted means have 
been calculated for all consumption water in Sweden, and the con- 
nected radiation doses. (With 38 refs) (L.E.). 


5205 Site Resource and Use Studies 


Refer also to citation(s) 28198, 28219, 28220, 28221, 28222, 28223, 
28224, 28225, 28226, 28227, 28228, 28229, 28230, 28231, 29395 


29431 (PB—89-165880/XAB) Water resources data for Min- 
nesota, water year 1986. Volume 1. Great Lakes and Souris-Red 
rainy river basins. Water-data report (Annual), 1 October 1985- 
30 September 1986. Gunard, K.T.; Hess, J.H.; Zirbel, J.L.; 
Cornelius, C.E. Geological Survey, St. Paul, MN (USA). Water Re- 
sources Div. Aug 1988. 195p. (USGS/WDR/MN-86/1). Available 
from NTIS, PC AO9/MF A01. 

See also Volume 2, PB—89-165898 and PB-88-221171. 

Water-resources data for the 1986 water year for Minnesota con- 
sist of records of stage, discharge, and water quality of streams; 
stage, contents, and water quality of lakes and reservoirs; and wa- 
ter levels and water quality in wells and springs. The report contains 
discharge records for 52 gaging stations; stage-only records for 1 
gaging station; stage and contents for 5 lakes and reservoirs; water 
quality of 10 stream stations and 15 partial-record lake stations; and 
water levels for 16 observation wells. Also included are 35 high-flow 
partial-record stations and 23 low-flow partial-record stations. 


29432 (PB—89-165898/XAB) Water resources data for Min- 
nesota, water year 1986. Volume 2. Upper Mississippi and 
Missouri River basins. Water-data report (Annual), 1 October 
1985-30 September 1986. Gunard, K.T.; Hess, J.H.; Zirbel, J.L.; 
Cornelius, C.E. Geological Survey, St. Paul, MN (USA). Water Re- 
sources Div. Aug 1988. 219p. (USGS-WDR-MN-86/2). Available 
from NTIS, PC A10/MF A01. 

See also Volume 1, PB—89-165880. 

Water-resources data for the 1986 water year for Minnesota con- 
sist of records of stage, discharge, and water quality of streams; 
stage, contents, and water quality of lakes and reservoirs; and wa- 
ter levels and water quality in wells and springs. The report contains 
discharge records for 53 gaging stations; stage and contents for 8 
lakes and reservoirs; water quality for 14 stream stations, 8 partial- 
record stations, 1 lakes station, 1 precipitation station, and 87 wells; 
and water levels for 136 observation wells. Also included are 78 
high-flow partial-record stations and 1 low-flow partial-record station. 


5206 Regulations 
Refer also to citation(s) 29400 


29433 (AD-A-203526/9/XAB) New Bedford Harbor Super- 
fund Project Acushnet River estuary engineering feasibility 
study of dredging and dredged-material disposal alternatives. 





ERA Vol. 14, No. 14 241 










52 ENVIRONMENTAL SCIENCES, AQUATIC 
5206 Regulations 








Report 10. Evaluation of dredging and dredging control tech- 
nologies. Technical report, August 1985-March 1988. Palermo, 
M.R.; Pankow, V.R. Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Environmental Lab. Nov 1988. 52p. 
(WES/TRVEL-88-15-10). Available from NTIS, PC AO4/MF A01. 

This report presents the results of an evaluation of dredging 
equipment and techniques for removal of highly contaminated sedi- 
ments from the upper estuary of the Acushnet River, a portion of 
the New Bedford Harbor Superfund Project. Site conditions as 
related to dredge selection and operation, factors considered in se- 
lection of equipment, various dredge types considered for use, and 
operational procedures and controls for sediment resuspension dur- 
ing dredging are described. Each of the dredge types is ranked 
according to the following criteria: compatibility for full-scale 
cleanup, availability, safety, potential for sediment resuspension, 
maneuverability, cleanup precision, cost and production flexibility, 
required water depth for operation, ability to access the site, and 
compatibility with disposal options. 


29434 (PB—-89-138754/XAB) SLUDGEMAN model (for micro- 
computers). Model-Simulation. Whetzel, N. Environmental 
Protection Agency, Washington, DC (USA). Office of Water Regula- 
tions and Standards. Feb 1989. vp. Available from NTIS CP Dg9. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. Price includes documentation, PB—89- 
149322. 

The computer program calculates numeric criteria for ground wa- 
ter and vapor pathways of monofilling of sludges under the sewage 
regulations at 40 CFR Part 503. SLUDGEMAN calculates a reason- 
able worst case level of human exposure to chemicals leaching 
from a landfill and being carried by the atmosphere. Exposure lev- 
els can then be compared to health criteria to determine if they are 
likely to cause unacceptable impacts. Software Description: The 
software is written in the FORTRAN programming language for im- 
plementation on IBM-PC or compatible machines using DOS 3.0 or 
higher operating system. Minimum memory is 512K. 


29435 (PB-89-149322/XAB) SLUDGEMAN user’s manual. 
ICF, inc., Fairfax, VA (USA). Sep 1988. 227p. Available from NTIS, 
PC A11/MF A01. 

For system on diskette, see PB-89-138764. 

The user-friendly manual facilitates operation of the SLUDGE- 
MAN model for the ground water and vapor pathways in the 
monofilling of sewage sludge under the proposed Part 503 regula- 
tions has been developed. 


29436 (PB-89-152490/XAB) Availability, adequacy, and 
comparability of testing procedures for the analysis of pollu- 
tants established under section 304(H) of the Federal Water 
Pollution Control Act. Report to Congress. Final report. Enseco, 
Inc., Arvada, CO (USA). Sep 1988. 222p. Available from NTIS, PC 
A10/MF A01. 

Section 518 of the Water Quality Act of 1987, directed the United 
States Environmental Protection Agency (USEPA) to study the 
availability and adequacy of field and laboratory test procedures 
and methods to support the provisions of the Act. It also requested 
that the Agency study the comparability of laboratory test proce- 
dures among major federal environmental programs. In this study: 
(1) monitoring requirements of the Federal Water Pollution Control 
Act (FWPCA) and other environmental legislation were reviewed; 
(2) test procedures in 40 CFR 136 were evaluated to determine the 
degree to which they support the FWPCA monitoring requirements; 
and (3) the adequacy and comparability of quality assurance/quality 
control programs (QA/QC) to support the FWPCA were evaluated. 
The major findings and recommendations resulting from the study 
are stated in the report. 


29437 (PB—89-152706/XAB) Economic-impact study of pro- 

posed amendments to Illinois Administrative Code 604.203 and 

605.104 of Subtitle F, public water supplies (trihalomethanes) 

R84-12. Final report. Blaser, W.L.; McQuown, J.R.; Hallenbeck, 

W.H.; Goodwin, D.J.; Rickert, W.R. Blaser, Zeni and Co., Spring- 

oo IL (USA). Jan 1989. 189p. Available from NTIS, PC A09/MF 
01. 





In October of 1982, the Illinois Pollution Control Board (IPCB), 
conforming to federal regulations, adopted a regulatory program to 
protect individuals from trihalomethanes (THM) in drinking water. 
The program included establishing a Maximum Allowable Concen- 
tration (MAC) of 0.1 mg/1 and further provided for a systematic 
monitoring program. As then adopted, the program only affected 
public water supplies (PWS) that served more than 10,000 individu- 
als. In May of 1984, the IPCB’s proposed rule change and the 
alternative proposal introduced by the Illinois Environmental Protec- 
tion Agency. This report discusses proposed monitoring strategies 
for the identified impacted communities, including cost and opera- 
tional considerations, a review of control technologies, their benefits 
and problems and direct costs is also provided. The cancer inci- 
dence rate in animals was extrapolated to project an estimated 
number of human cancer cases occurring in Illinois for different 
THM concentrations. 


29438 (PB—89-153076/XAB) Overview of dredged-material 
disposal practices. Pequegnat, W.E. Pequegnat (Willis E.), Col- 
lege Station, TX (USA). 18 Jan 1986. 153p. Available from NTIS, 
PC AO8/MF A01. 

See also PB—89-153068. 

Contents include: background; dredged material inventory and 
characteristics; management and disposal technologies; overview of 
federal laws; international legal framework dealing with ocean dis- 
posal of wastes into the ocean. 


29439 (PB—89-163000/XAB) Economic analysis of proposed 
site-specific changes to water-quality regulations affecting Bor- 
den Chemical Company. Final report. Pershall, R.B.; Eliot, W. 
Booker Associates, Inc., St. Louis, MO (USA). Jan 1989. 119p. 
Available from NTIS, PC AO6/MF A01. 

This study presents both direct and indirect benefits and costs as- 
sociated with reducing Bordens’' TDS and Chloride discharge 
concentrations. Six compliance alternatives involving various combi- 
nations of add-on waste-water controls and disposal of the collected 
waste product were analyzed in regard to feasibility and cost. Envi- 
ronmental threshold levels for TDS and Chlorides were determined 
and used to develop benefits resulting from reduced pollutant con- 
centrations. Benefits were quantified in relation to recreational 
opportunities, aquatic life, human health, and residential water sup- 
plies. Impacts to ground-water from Bordens’ discharge were 
assessed using information on stream and ground-water elevations, 
well location, and ground-water quality data. Also, the study com- 
pared current environmental operating costs at the plant with future 
costs associated with the least expensive control alternative. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
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Refer also to citation(s) 28211 


5302 Assessment of Energy Technologies 


29440 (DOE/EA-0289) New Waddell-Westwing 230-kV trans- 
mission project, Maricopa County, Arizona: Environmental 
assessment. USDOE Western Area Power Administration, Wash- 
ington, DC (USA). Oct 1988. 54p. Order Number DE89011245/JAW. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The Western Area Power Administration (Western) proposes to 
construct a new 230 kilovolt (kV) transmission line in Maricopa 
County, Arizona, that would extend from the New Waddell Dam on 
the Agua Fria River, to the Westwing Substation, about 10.5 miles 
southwest of the dam. The project area is roughly 45 miles north- 
west of the Phoenix metropolitan area. Western will complete the 
National Environmental Policy Act of 1969 (NEPA) process for the 
line. A final environmental impact statement (EIS) was prepared by 
BuRec to describe the environmental impacts associated with alter- 
natives for the construction and operation of the Regulatory Storage 
Division of the Central Arizona Project (CAP). The EIS was sup- 
ported by 23 technical reports that covered planning, design, public 
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involvement, social and environmental impact assessment, eco- 
nomics, and hydrological analysis. Since the proposed transmission 
system differs only slightly from that described in the EIS, Western 
incorporates by reference the EIS and its 23 supporting technical 
reports into this environmental assessment (EA). In August 1985, 
BuRec completed an EA on modifications to the New Waddell Dam 
Project design plans and issued a FONSI on these modifications; 
the EA did not cover the transmission line. The purpose of this EA 
is to document the potential environmental effects of the proposed 
construction of the transmission line and switchyards in order to de- 
termine if an EIS is needed or if a finding of no significant impact 
(FONSI) is indicated. 28 refs., 5 figs., 1 tab. 


29441 (DP-MS—89-31) A successional framework for envi- 
ronmental assessment and regulation. Loehle, C.; Gladden, J.; 
Smith, E. Savannah River Lab., Aiken, SC (USA). 1989. 25p. DOE 
Contract ACO9-76SR00001. (CONF-8903115—2: Southeast mathe- 
matical ecology conference, Tallahassee, FL, US, March 31, 1989). 
Order Number DE89010468/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

Standard procedures for evaluating environmental impact involve 
comparison between before and after conditions or scenarios or 
between treatment-control site pairs. In many cases, however, en- 
dogenous directional change (natural succession) is expected to 
occur at a significant rate over the period of concern, particularly for 
man-made systems such as impoundments. Static evaluations do 
not provide an adequate approach to such problems. A new evalua- 
tion frame is proposed. Nominal system behavior over time is 
characterized by a stochastic envelope around a nominal trajectory. 
We show that both the state variance and the sampling variance 
can change over time. In this context, environmental regulations 
can be framed as constraints, targets, or conformance to ideal 
trajectories. Statistical tests for determining noncompliance are ex- 
plored relative to process variance, sample error and sample size. 
Criteria are elucidated for choosing properties to monitor, sample 
size, and sampling interval. 33 refs., 8 figs. 


29442 (NILU/OR-16/85) Environmental effects of methanol 
substitution in gasoline. Wathne, B.H.; Hov, Oe. Norsk Inst. for 
Luftforskning, Lillestroem (Norway). Jan 1985. 116p. (in Norwegian). 
Order Number DE89766879/JAW. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

Methanol and gasoline/methanol blends are possible automobile 
fuels. Aldehyde and methanol content in exhaust gases will in- 
crease with increasing use of methanol. NOx will decrease. 
Methanol can reduce the need for lead in gasoline. Formaldehyde 
is dominant aldehyde in exhaust gases, and in the atmosphere. Air 
quality standard, measured values, and emission factors are listed. 
Health effects, atmospheric formation and degradation have been 
described. Calculations have been made which show that the addi- 
tion of methanol in automobile fuel slightly lowers the photochemical 
activity. 166 refs., 23 figs., 24 tabs. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


29443 Copper x-ray absorption spectroscopic studies of the 
bovine plasma amine oxidase-sulfide complex. Scott, R.A. (Univ. 
of Georgia, Athens (USA)); Cote, C.E.; Dooley, D.M. Inorganic 
Chemistry (USA), 27(21): 3859-3861 (19 Oct 1988). 

Substrate amines react with the organic cofactor of the bovine 
plasma amine oxidase and are oxidized to aldehydes. This reduces 
the enzyme by two electrons, and copper is required for the subse- 
quent oxidation of the reduced enzyme by O2 producing H2O2 and 
releasing NH3. HS~ has been proposed to initially bind to the en- 
zyme forming a Cu''-SH- complex, which then undergoes further 
reaction to eventually produce Cu(l) and the reduced organic cofac- 
tor as products. The results of an x-ray absorption spectroscopic 
study to characterize the structure of the Cu''!-SH- complex are re- 
ported. 25 references, 2 figures, 1 table. 


5502 Biochemistry 
Refer also to citation(s) 29050, 29486, 29487, 29488, 29544, 30198 


29444 (BNL-42598) Some aspects of electron transfer in bi- 
ological systems. Sutin, N.; Brunschwig, B.S. Brookhaven National 
Lab., Upton, NY (USA). 1989. 39p. DOE Contract AC02- 
76CHO00016. (CONF-8903113—-1: Inorganic compounds with 
unusual properties, Athens, GA, US, March 1, 1989). Order Number 
DE89010581/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Electron transfer occurs over relatively long distances in a variety 
of systems. In interpreting the measured electron-transfer rates it is 
usually assumed that the rate constants depend exponentially on 
the distance separating the two redox sites and that this distance 
dependence arises from the decrease in the electronic coupling of 
the redox sites with increasing separation. Although the electronic 
coupling is an important factor determining the distance depen- 
dence of the rate, theoretical considerations show that the nuclear 
factors are also important. Another factor, of particular importance 
in biological systems, is the accessibility of different protein confor- 
mations. Such conformation changes afford a mechanism for 
controlling electron-transfer rates and can lead to directional elec- 
tron transfer under suitable conditions. The effects of conformation 
changes can be particularly marked, and even unexpected, in the 
inverted free-energy region. 22 refs., 9 figs., 1 tab. 


29445 (CONF-8810348-1) Expression of the globin genes 
and hematopoiesis in beta-thalassemic mice. Popp, R.A.; Boich, 
S.L.; Shinpock, S.G.; Popp, D.M. Oak Ridge National Lab., TN 
(USA). 1988. 28p. DOE Contract ACO5-840R21400. From 4. sym- 
posium on molecular biology of erythropoiesis; Reno, NV, US; 
October 29, 1988. Order Number DE89010172/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Normal mice have two beta-globin genes. Approximately 80 
percent of the beta globin in adult mice is produced by the 5y beta- 
major globin gene and 20 percent by the 3 beta-minor globin gene. 
Homozygous beta-thalassemic mice do not produce any beta- 
dmajor globin because the entire beta-dmajor globin gene was 
removed by a spontaneous deletion of a 3.7 kb segment of DNA 
from mouse chromosome 7. The beta-dminor globin gene was left 
intact and adult beta-thalassemic mice produce only the beta-dminor 
globin. Analysis of gene products in mice with several combinations 
of hemoglobin gene mutations show that the amount of beta globin 
synthesized in homozygous beta-thalassemic mice is less than in 
normal mice; however, it is more than would be expected if expres- 
sion of the beta- dminor globin gene remained at the same level in 
beta-thalassemic mice as in normal mice. While the amount of beta 
globin synthesized in beta-thalassemic mice is reduced, a normal 
quantity of alpha globin is synthesized. After all the beta globin is 
used to form apG> tetramers, the excess-alpha globin precipitates. 
The precipitate damages the erythrocyte membrane, and red cell 
survival is shortened. To maintain hemostasis, erythropoiesis is ex- 
panded. Data on the altered expression of the globin genes and on 
the perturbed hematopoiesis in beta-thalassemic mice are pre- 
sented in this report. 38 refs., 4 figs., 6 tabs. 


29446 (DOE/ER/13071-T2) Molecular approaches to ge- 
nomic organization: Final report, May 15, 1983—December 31, 
1988. Rubenstein, |.; Phillips, R.L. Minnesota Univ., Minneapolis, 
MN (USA). 1988. 4p. DOE Contract ACO02-83ER13071. Order Num- 
ber DE89010725/JAW. Available from NTIS, PC A0O2/MF A01 - 
OSTI; GPO Dep. 

We attempted to develop an in situ hybridization procedure with 
maize meiotic pachytene chromosomes for single copy genes using 
non-radioactive probes. Protocols were used incorporating biotin 
into probe DNA using an avidin-biotin-fluorescein molecule as the 
detector system. We also tried avidin-biotin-horseradish peroxidase 
that leads to a precipitate at the site of hybridization. Visualization 
using an alkaline phosphatase precipitate, or alkaline phosphate 
together with fluorescein, were other protocols used. These non- 
radioactive probe forms did not work well with low copy number 
zein genes. The high backgrounds associated with the fluorescence 
method, the alkaline phosphatase precipitate or the horseradish 
peroxidase precipitate, or any combination thereof, invalidated the 
possible hybridization sites. In our hands, higher gene copy num- 
bers seemed important for use of these visualization techniques 
with corn pachytene chromosomes. While trying to develop 
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non-radioactive in situ techniques, we also tried to increase the sen- 
sitivity of the radioactive in situ protocol. 2 refs. 


29447 (DOE/ER/13371-1-Vol.6, pp. 1-7) Auxin-regulated 
gene expression in soybean. Guilfoyle, T.J. (Univ. of Missouri, 
Columbia (USA)); Hagen, G.; McClure, B.; Wright, R.; Gee, M. Mis- 
souri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

In soybean, studies related to auxin action have focused on both 
cell elongation and cell division responses, and these studies have 
led to the identification of a number of auxin-responsive genes and 
gene products. Certain of the auxin-responsive genes are 
expressed during both hormone-induced cell elongation and cell di- 
vision while others are specific for either cell elongation or cell 
division. Here, we summarize some of the results from their labora- 
tory on very rapid alterations in gene expression induced by auxins 
in soybean seedlings and excised seedling parts. They point out 
some of the trends they have observed with respect to kinetics of 
induction, dose-response, hormone specificity, organ specificity, and 
mechanism of induction. 


29448 (DOE/ER/13371—1-Vol.6, pp. 8-14) Auxin-regulated 
gene expression in cell elongation. Key, J.L. (Univ. of Georgia, 
Athens (USA)). Missouri Univ., Columbia, MO (USA). 1987. (CONF- 
8704340—: 6. annual plant biochemistry and physiology symposium, 
Columbia, MO, US, April 1, 1987). In Current topics in plant bio- 
chemistry and physiology: Volume 6. Available from NTIS, PC 
AO9/MF A01. 

Definitive evidence has been provided for a rapid, dramatic, and 
specific effect of auxin on the expression of a few genes in soybean 
tissues undergoing both cell division and cell elongation. These ob- 
servations, coupled with the earlier work which showed an absolute 
requirement for RNA and protein synthesis for cell elongation in re- 
sponse to auxin, provide strong supportive evidence for the concept 
that an auxin "response(s)” is tightly coupled to auxin-regulated 
gene expression in controlling cell division, cell elongation, and 
probably cell differentiation. Independent of the mechanism(s) of 
auxin action, the auxin-regulated expression of a few genes and 
their encoded proteins must be of major importance in the physiol- 
ogy of auxin-regulated growth processes. 


29449 (DOE/ER/13371—1-Vol.6, pp. 25-33) Agrobacterium 
auxin and cytokinin biosynthetic genes as tools for under- 
Standing the roles of phytohormones in plant development. 
Klee, H.J. (Monsanto Co., Chesterfield, MO (USA)); Horsch, R.B. 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

The study of the roles of auxins and cytokinins in plant growth 
and differentiation, until now has been primarily done by exogenous 
application of the compounds to plants or excised segments of 
plants. While such experiments have been extremely useful, there 
are inherent limitations to the approach. Problems of controlled de- 
livery to specific target tissues is extremely difficult. The experiments 
described here represent a logical extension of the approach. By 
utilizing defined biosynthetic genes fused to appropriate transcrip- 
tional promoter elements, it should be possible to alter hormonal 
balances in a very precise manner. In the long term, the approach 
described here should be broadly applicable to defining the roles of 
plant growth regulators in development. The major limitation to such 
experimentation at this point is the availability of tissue-specific pro- 
moters for construction of chimeric genes. A number of groups are 
currently working on isolation of such promoters and many should 
become available in the immediate future. A second limitation at 
this point concerns the availability of hormone biosynthetic genes. 
Only the Agrobacterium T-DNA genes are currently available. 


29450 (DOE/ER/13371—1-Vol.6, pp. 46-54) Bacterial toxins: 
the mechanism of chlorosis induction by tagetitoxin. Durbin, 
R.D. (Univ. of Wisconsin, Madison (USA)); Mathews, D.E. Missouri 
Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual 
plant biochemistry and physiology symposium, Columbia, MO, US, 


April 1, 1987). In Current topics in plant biochemistry and physiol- 
ogy: Volume 6. Available from NTIS, PC AO9/MF A01. 

Chlorosis is a common symptom of diseases caused by patho- 
vars of the phytopathogenic bacterial species Pseudomonas 
syringae. Generally, the chlorosis develops in the form of a distinct 
halo immediately surrounding a necrotic infection center. However, 
under certain environmental conditions, especially with pv. phaseoli- 
cola and tabaci, the entire apex distal to the infected leaves will 
become chlorotic. The chlorotic symptom these pathogens cause is 
due to the synthesis of low molecular weight, diffusible toxins. Each 
pathovar, or group of related pathovars, produces a different toxin 
which has a different target and hence induces chlorosis via a dif- 
ferent metabolic sequence. 


29451 (DOE/ER/13371-1-Vol.6, pp. 74-87) Role of osmotic 
adjustment in maintaining chloroplast volume during stress. 
Robinson, S. (CSIRO, Adelaide (Australia)). Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340—: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A011. 

It is clear that effective compartmentation of ions and other so- 
lutes within leaf cells occurs in spinach in response to salt-stress. In 
this case, osmotic adjustment is largely achieved by uptake of inor- 
ganic ions and these are accumulated in the vacuole, which 
comprises more than 90% of the cell volume. The inorganic ions 
are excluded from the chloroplast, where their presence at high 
concentrations would inhibit metabolism. Glycinebetaine and other 
compatible solutes are accumulated in the chloroplast to provide os- 
motic adjustment and this maintains chloroplast volume constant 
over a range of leaf osmotic potentials. Since the cytoplasm occu- 
pies less than 10% of cell volume, the absolute amount of these 
compatible solutes is only a small proportion of the total leaf 
solutes. It will be of interest to determine whether similar compart- 
mentation occurs in other plants, particularly during salt-stress. 
Many plants also undergo osmotic adjustment during drought, but 
less is known about subcellular compartmentation of solutes under 
these conditions. Part of the decrease in osmotic potential in plants 
undergoing water stress is a result of passive concentration of exist- 
ing solutes due to loss of water from the tissues. 


29452 (DOE/ER/13371—1-Vol.6, pp. 160) Acetate kinase ac- 
tivity in Bradyrhizobium japonicum bacteroids. Preston, G.G. 
(Univ. of Missouri, Columbia (USA)); Wall, J.D.; Emerich, D.W. Mis- 
souri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC A09/MF A01. 

The question addressed was whether or not B. japonicum bac- 
teroids contain acetate kinase activity, in addition to the previously 
reported acetyl-CoA synthetase. As in the case of acetate kinase 
from enteric bacteria, the activity was dependent upon acetate and 
MgATP. The assay was linear for up to 60 min. To further substanti- 
ate the presence of acetate kinase, its reverse reaction was 
measured. The reverse reaction requires ADP, which is phosphory- 
lated by acetyl-phosphate to form ATP. In order to determine the 
relative amounts of acetate kinase activity in the various portions of 
the nodule, the different components of the nodule were isolated 
and the levels of activity were examined. The activity is primarily lo- 
cated in the soluble portion of the bacteroid while negligible 
amounts were seen in the other parts of the nodule. The function of 
bacteroid acetate kinase has yet to be determined. 


29453 (DOE/ER/13371—1-Vol.6, pp. 161) Regulation of the 
mitochondrial pyruvate dehydrogenase complex (PDC) steady 
state level of activity by reversible phosphorylation. Raymond, 
J.A. (Univ. of Missouri, Columbia (USA)); Randall, B.; Randall, D.D. 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AQ9/MF A01. 
Unlike PDC from mammalian mitochondria the ATP:ADP ratio 
does not regulate ATP-dependent inactivation of plant PDC. The 
substrate pyruvate, in the presence of the cofactor thiamine 
pyrophosphate (TPP), inhibits inactivation. TPP alone is not an in- 
hibitor of inactivation. Pyruvate is a competitive inhibitor with an 
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inhibition constant similar to it's Km. Kinetic analysis suggests that 
the mechanism by which pyruvate inhibits inactivation is by reacting 
with TPP to form the catalytic intermediate hydroxyethyl-TPP. Inacti- 
vation involves phosphorylation of multiple serine residues. 
However, inactivation can be completely inhibited by pyruvate plus 
TPP and yet PDH is still phosphorylated. We have demonstrated 
that phosphorylation is under steady state control and reactivation 
will not take place in the presence of ATP unless pyruvate is 
present. A model is proposed for regulating the steady state level of 
PDC activity which requires an interassociation between the mecha- 
nisms of catalysis and inactivation via reversible phosphorylation. 


29454 (DOE/ER/13371—1-Vol.6, pp. 162) Identification of the 
base changes in nif H gene mutants from Klebsiella pneumo- 
niae. Chang, C.L. (Kansas State Univ., Manhattan (USA)); Davis, 
L.C. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Klebsiella pneumoniae (Kp) is a free-living nitrogen-fixing microor- 
ganism, whose nitrogenase enzyme complex is composed of the 
Fe-protein and MoFe-protein. The Fe-protein is involved in the 
electron transfer, MgATP binding, ATP hydrolysis and specific inter- 
action with the MoFe-protein. Although little is known about the 3-D 
structure and the active sites of Fe-protein, the nif H gene which 
encodes for Fe-protein has been sequenced. This study of identify- 
ing the base changes in nif H gene mutants from Kp will provide 
assistance for identifying essential features in the 3-D structure of 
Fe-protein as determined by x-ray crystallography. 


29455 (DOE/ER/13371—1-Vol.6, pp. 164) Possible involve- 
ment of cell wall polysaccharides with resistance to a 
phytotoxic aphid in wheat. Ryan, J.D. (Oklahoma State Univ., 
Stillwater (USA)); Mort, A.J.; Johnson, R.C.; Richardson, P. Mis- 
souri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

The greenbug, (Schizaphis graminum), is a cosmopolitan pest of 
wheat. Like most aphid species, the greenbug uses salivary pecti- 
nases to move its stylets via an intercellular path to the phloem. 
The salivary secretions of greenbugs cause rapid ultrastructural 
damage to the photosynthetic tissue surrounding their feeding sites, 
including an increase in the size and number of chloroplast plas- 
toglobuli and the appearance of wall appositions. This damage is 
expressed at the physiological level as decreased carbon assimila- 
tion, chlorophyll content, and stomatal conductance. Genes that 
confer tolerance to this saliva have been deployed in wheat but new 
greenbug biotypes have appeared that have overcome this resis- 
tance. A correlation has been found between increased greenbug 
pectinase activity and increased greenbug virulence in sorghum. In 
addition, chemical modifications of sorghum pectin have been asso- 
ciated with greenbug resistance. The mechanism of greenbug 
resistance in wheat is unknown. They analyzed three isogenic lines 
of wheat differing in single genes for greenbug resistance to test the 
hypothesis that cell wall polysaccharides are involved in conferring 
tolerance to the greenbug. 


29456 (DOE/ER/13371—1-Vol.6, pp. 165) Inhibitors of proton 
pumps and CA?+-channel blockers inhibit CA2*-uptake by iso- 
lated leaflets of Gleditsia triacanthos L. Nistal, J.H. (Univ. of 
Kansas, Lawrence (USA)); Borchert, R. Missouri Univ., Columbia, 
MO (USA). 1987. (CONF-8704340-: 6. annual plant biochemistry 
and physiology symposium, Columbia, MO, US, April 1, 1987). In 
Current topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AOS/MF A01. 

Like other plant tissues, isolated, peeled leaflets of Gleditsia ab- 
sorb CA?* slowly and in small quantities (<20 mM) from Ca-sulfate 
and other salts of strong acids. Ca-acetate, however, induces rapid, 
long-term Ca-uptake and the accumulation of >300 mM Ca?* within 
3d. Acetate taken up during Ca-accumulation is metabolized into 
malate. In this study, they test the hypothesis that acetate, which 
enters the cell in the protonated form and acidifies the cytoplasm, 
enhances Ca-uptake through stimulation of plasmalemma proton 
pumps and subsequent opening of voltage-gated Ca*+-channels. 


29457 (DOE/ER/13371-1-Vol.6, pp. 167) Genomic organiza- 
tion of some auxin-inducible genes. McClure, B.A. (Univ. of 
Minnesota, St. Paul (USA)); Guilfoyle, TJ. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340—: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AOS/MF A01. 

The authors have characterized three new auxin induced cDNAs 
from soybean (Glycine max (L.) Merr.). These three cDNAs (desig- 
nated 6, 10A, and 15) detect four unique polyA RNAs in two size 
classes. The smaller class of RNAs (approximately 550nt) share 
many characteristics. In particular, their specificity of induction by 
various auxins and other compounds and stresses is identical. 
These RNAs also appear to be coordinately induced by auxin. In 
spite of the many similarities between the RNAs detected by these 
probes there are some differences between them as well. The 
tissue distribution, 2,4-D dose response, and the response to cyclo- 
heximide plus 2,4-D are different for the 10A RNA when compared 
to the RNAs hybridizing to probes 6 and 15. This report briefly de- 
scribes the genomic organization of the genes corresponding to 
these RNAs. Surprisingly, they find that the three genes are all lo- 
cated in a small region of the soybean genome. They also find that 
the genes have a very low copy number. The compact nature of 
this locus makes it particularly attractive for detailed analysis. They 
expect that analysis of this locus will shed considerable light on the 
mechanisms of auxin-regulated gene expression. 


29458 (DOE/ER/13371-1-Vol.6, pp. 168) Isolation and partial 
characterization of a phytotoxin produced by the fungal wheat 
pathogen pyrenophora tritici-repentis. Brown, D.A. (Oklahoma 
State Univ., Stillwater (USA)); Hunger, R.M. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AOS/MF A01. 

This is the first report, to their knowledge, of the isolation and 
partial characterization of a phytotoxin produced by P. tritici- 
repentis. The product obtained from the extraction procedure 
exhibited phytotoxic activity in all three bioassays. Phytotoxic activ- 
ity was unchanged after six weeks of storage at 2C and was not 
affected by autoclaving for twenty minutes. Results of the seedling 
coleoptile inhibition bioassay indicated that the dilution end-point of 
phytotoxin in nutrient solution was between 1:50 and 1:100. Toxin 
injection into adult plants resulted in foliar chlorosis within 72 hours 
that ranged from no visible chlorosis to a severe yellowing, depend- 
ing upon the cultivar assayed. The response of the cultivars to the 
seedling coleoptile inhibition bioassay correlated well with the toxin- 
injection bioassay on adult plants in the greenhouse. The molecular 
weight of the phytotoxic element was less then 10,000 as deter- 
mined by partial characterization on Sephadex G10. 


29459 (DOE/ER/13371—1-Vol.6, pp. 170) Characterization of 
PSll-associated light-harvesting structures in the cyanobac- 
terium Anacystis nidulans R 2. Riethman, H.C. (Univ. of Missouri, 
Columbia (USA)); Sherman, L.A. Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AOS/MF A01. 

A. nidulans R 2 cells grown in the absence of exogenous iron 
develop a very distinctive phenotype; the number of thylakoid mem- 
branes per cell decreases at least 2- to 3-fold, high Mr 
chlorophyll-protein (CP) complexes typical of normally-grown cells 
are virtually absent, and the content of phycobilisome pigments is 
decreased substantially. The long-wave-length 77 K Chi fluores- 
cence emission peaks (716 nm and 696 nm) decrease relative to 
the 685 nm peak, and the room temperature chlorophyll absorption 
peak at 680 nm is blue-shifted to 672 nm. Concurrent with these 
changes in iron-deficient cells is the accumulation of a novel CP 
complex, termed CPVI-4. This CP's properties indicate an associa- 
tion with PSII, and raise interesting questions concerning its 
possible evolutionary relationship with higher plant Chi-proteins. 


29460 (DOE/ER/13371-1-Vol.6, pp. 171) Use of protoplasts 
and monoclonal antibodies to study the site of victorin action. 
Gendloff, E.H. (Agrigenetics Advanced Science Co., Madison, W! 
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(USA)); Scheffer, R.P. Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340—: 6. annual plant biochemistry and physiology 
symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AO9/MF A01. 

Victorin, the toxin produced by Cochliobolus victoriae, selectively 
affects only oat (Avena sativa L.) plants carrying the V, allele. Vari- 
ous lines of evidence are consistent with the hypothesis that the 
active site for this toxin is in the plasmalemma. The authors have 
developed an assay for victorin using protoplasts in wells of mi- 
crotiter plates. Using this assay, they have attempted to detect an 
active site on the plasmalemma of susceptible protoplasts. 


29461 (DOE/ER/13371-1-Vol.6, pp. 173) Ca*-dependent in 
vitro phosphorylation of soluble proteins trom germinating 
wheat (Triticum turgidum) endosperm. Krishnan, H.B. (Univ. of 
Missouri, Columbia (USA)); Pueppke, S.G. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340—: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AOS/MF A01. 

There has been a recent and rapid accumulation of information 
on protein phosphorylation and its role in regulating cellular activi- 
ties. Ca?+-dependent phosphorylation of nuclear, ribosomal, 
membrane, and soluble proteins has been detected in several plant 
tissues. In vitro protein phosphorylation was performed in an assay 
mixture that contained 300 yg protein in 100 yl of reaction buffer 
that contained 10 mM Tris HCI (pH 7.5), 5 mM MgCl, 0.1 mM DTT, 
and 0.2 mM EGTA. The assay mixtures were incubated at 30°C for 
2 min, and phosphorylation was initiated by adding 5 yCi (3000 Ci/ 
mmol) +52P-ATP. After an additional 2 min incubation, the reaction 
was terminated by adding one volume of 2X SDS sample buffer. 
The effect of CaM antagonists and S-adenosyimethionine on in vitro 
protein phosphorylation was studied by preincubating the reaction 
mixture with appropriate chemicals for 5 min at 30°C before initiat- 
ing the phosphorylation with +°2P-ATP. The products of in vitro 
protein phosphorylation were analyzed by SDS-PAGE. Following 
electrophoresis the gels were stained, destained, dried, and sub- 
jected to autoradiography with Kodak X-Omat film and Cronex 
intensifying screens at -70°C. 


29462 (DOE/ER/13371—1-Vol.6, pp. 175) Isolation and purifi- 
cation of functional pea leaf mitochondria free of chlorophyll 
contamination. Fang, T.K. (Univ. of Missouri, Columbia (USA)); 
David, N.R.; Miernyk, J.A.; Randall, D.D. Missouri Univ., Columbia, 
MO (USA). 1987. (CONF-8704340-: 6. annual plant biochemistry 
and physiology symposium, Columbia, MO, US, April 1, 1987). In 
Current topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AO9/MF A01. 

A method is described for purifying leaf mitochondria free of plas- 
tids using two consecutive Percoll gradients. The mitochondrial 
band in the first gradient is contaminated by thylakoids that extend 
deep into the 26% Percoll layer. This contamination is removed in 
the second gradient where the thylakoids are clearly separated in a 
band above the mitochondria and the majority of the peroxisomes 
pass through the 26-47% Percoll interface and appear in the lower 
part of the 47% Percoll layer. The purified mitochondria exhibited a 
very high degree of intactness and very low contamination by either 
Chl or peroxisomes. The intactness remains greater than 93% up to 
4 days after isolation. PDU activity was in the expected range and 
maintained its activity with storage. The pyruvate oxidation in the 
oxygen electrode was totally dependent on exogenous thiamine py- 
rophosphate and was stimulated 10-30% by exogenous NAD. About 
30% of the pyruvate oxidation was rotenone insensitive. When mito- 
chondria were disrupted in the presence of 200 uM ATP, the PDC 
was rapidly inactivated, and upon removal of ATP the activity was 
restored in the presence of at least 0.5 mM Mg?*. This is indicative 
of no significant contamination by plastid PDC, since the plastid 
isozyme is not inactivated. 


29463 (DOE/ER/13371-1-Vol.6, pp. 178) Partial sequence 
analysis of two members of the small multigene family encod- 
ing the largest subunit of RNA polymerase Il in soybean. 
Dietrich, M.A. (Univ. of Minnesota, St. Paul (USA)); Guilfoyle, T.J. 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 





MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

The gene for the largest subunit of RNA polymerase II has been 
reported to be present as a single copy in the haploid genome in 
both yeast and mouse. Reconstruction experiments indicate this 
gene is present in soybean as a single copy gene per 1.8 x 10° bp. 
Because soybean is tetraploid, there are four copies present in the 
somatic nucleus. The carboxyl terminus of this subunit is character- 
ized by an unusual structure. A heptapeptide of the following 
sequence, -Pro-Thr-Ser-Pro-Ser-Tyr-Ser-, is tandemly repeated, 
sometimes imperfectly. Four different soybean genomic clones that 
contain this unusual repeated sequence have been isolated. All four 
hybridize to a pA+ RNA of sufficient coding capacity for a protein of 
220 kd. The four clones produce unique restriction maps. The se- 
quence has been determined for the repeated region of two of the 
four soybean clones. The deduced amino acid sequence indicates 
the heptapeptide is repeated 26 times in one and 31 times in an- 
other. Since at least two of the four copies present in the tetraploid 
genome are not identical, this subunit is encoded by a small multi- 
gene family. This heterogeneity has not been reported in either 
yeast or mouse where these genes have been closely examined. 


29464 (DOE/ER/13371—-1-Vol.6, pp. 179) Ca?+-dependent, 
calmodulin-activated protein kinases trom castor bean en- 
dosperm. Yang, Y. (Univ. of Missouri, Columbia (USA)); Randall, 
D.D. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Two types of Ca**-dependent, calmodulin-activated protein ki- 
nases (Kinase | and Kinase II) have been partially purified from the 
endosperm of 3-day germinating castor bean (Ricins communits L.) 
by the procedures of ammonium sulfate fractionating, gel filtration, 
ion-exchanger, hydrophobic and affinity chromatography. Both 
kinases had similar molecular masses (70 Kd), but were well sepa- 
rated on a DEAE-Sephacel column. These two kinases had the 
similar properties: both preferred histone H-1 as _ substrate; 
phosphorylated Ser and Thr residues on histone H-1; had broad nu- 
cleotide substrates specificity; inhibited by arginine-rich histone 
species (H-3 and H-4) inhibited by polyamine (spermidine and sper- 
mine); optimal pH were at 8; 2 uM free Ca®*+ were required for 
maximal activity; underwent autophosphorylation, although under 
different conditions for Kinase | and Kinase II. The differences be- 
tween these two kinases were: the optimal temperature for Kinase | 
was 40°C and for Kinase || was 30°C; 5 uM calmodulin increased 
Kinase | activity by 20-30%, whereas calmodulin increased Kinase 
ll activity by 100-150%. 


29465 (DOE/ER/13371-1-Vol.6, pp. 179) Regulation of 
acetyl-CoA synthetase partially purified from spinach leaves. 
Zeiher, C.A. (Univ. of Missouri, Columbia (USA)); Randall, D.D. Mis- 
souri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Three enzymes, pyruvate dehydrogenase complex (PDC), acetyl- 
CoA synthetase (ACS) and carnitine acyltransferase, have been 
identified in the chloroplast as potential sources of acetyl-CoA for 
fatty acid, terpenoid, and branch-chain amino acid biosynthesis. To 
further understand why multiple sources of acetyl-CoA exist in the 
chloroplast, a study was conducted to define the kinetic properties 
of partially purified spinach leaf acetyl-CoA synthetase (ACS) and to 
determine how it is regulated. Substrate kinetic analysis yielded ap- 
parent Km’s for acetate, CoA, and MgATP of 60, 10, and 132 uM, 
respectively. CoA at concentrations greater than 50 uM exhibited 
substrate inhibition of ACS activity. Although this substrate inhibition 
is not physiologically significant, it did influence the effect of free 
Mg** on ACS. Mg** activation of ACS was observed at 500 uM 
CoA but not at 50 uM CoA. This suggested that the previously re- 
ported free Mg?* activation of ACS was merely blocking substrate 
inhibition by CoA. Product inhibition studies determined that the Ki’s 
for acetyl-CoA, AMP, and PPi were 76, 94, and 33 uM, respec- 
tively. A comparison of the kinetic parameters defined for spinach 
ACS with reported kinetic parameters of chloroplast PDC (little is 
known about carnitine acyltransferase) will be discussed. 
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29466 (DOE/ER/13371-1-Vol.6, pp. 180) Abscisic acid levels 
in isolated guard cells of water-stressed Vicia faba (L.) leaves 
as determined using a highly sensitive EIA. Harris, M.J. (Florida 
State Univ., Tallahassee (USA)); Outlaw, W.H. Jr.; Weiler, E.W.; 
Mertens, R. Missouri Univ., Columbia, MO (USA). 1987. (CONF- 
8704340-: 6. annual plant biochemistry and physiology symposium, 
Columbia, MO, US, April 1, 1987). In Current topics in plant bio- 
chemistry and physiology: Volume 6. Available from NTIS, PC 
AO9/MF A01. 

A highly sensitive, solid-phase, enzyme immunoassay (EIA) for 
(+)-abscisic acid (ABA) was developed and applied to the analysis 
of free ABA in water-stressed Vicia faba (L.) leaves. Assay sensitiv- 
ity (ca. 100 attomoles or 10-'® moles ABA assay~") allowed for 
the quantitation of ABA in various dissected leaf tissues, including 
the isolated guard cell pairs of the stomatal complex. Eight hours 
after detached leaves had been dessicated to a 10% loss in fresh 
weight, the ABA content of the leaf had risen from a level of less 
than 0.2 ng mg~—' dry weight (DW) of tissue to 6.2 ng mg-' DW 
(4.8, 9.4, and 9.0 ng mg—' DW for the epidermis, spongy and pal- 
isade mesophylils, respectively). At the same time, the ABA content 
of the guard cells had risen from a level of 0.7 fg cell pair" (ca. 
0.1 ng mg~' prepared from stressed tissue and floated on water, 
the ABA content of the guard cells decreased with time. The kinet- 
ics of this decline indicated that most of the stress-induced ABA of 
the guard cells was intracellularly located. 


29467 (DOE/ER/13371—1-Vol.6, pp. 180) Biochemical proper- 
ties and hormonal regulation of barley nuclease. Brown, P.H. 
(Washington Univ., St. Louis, MO (USA)); Ho, T.H.D. Missouri 
Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual 
plant biochemistry and physiology symposium, Columbia, MO, US, 
April 1, 1987). In Current topics in plant biochemistry and physiol- 
ogy: Volume 6. Available from NTIS, PC AOS/MF A01. 

The biochemical characteristics of barley (Hordeum vulgare L. cv. 
Himalaya) nuclease an enzyme having RNase, DNase, and 
3’-nucieotidase activities, were investigated. The 3'-nucleotidase ac- 
tivity of nuclease was greater for purines than for pyrimidines. The 
enzyme had little activity towards 2’- or 5’-ribonucleoside 
monophosphates and 3’- or 5’-deoxyribonucleoside monophos- 
phates, and was also inactive towards the 3’-phosphoester linkages 
of cyclic 2’:3’- and 3’:5’-nucleoside monophosphates. Barley nucle- 
ase showed significant base preference for homoribonucleic acids, 
catalyzing the hydrolysis of polycytidylic acid, polyuridylic acid, 
polyadenylic acid >> polyguanylic acid. The enzyme also had 
greater activity for single-stranded nucleic acids. It had primarily an 
endonucleolytic mode of action, however the mononucleotide prod- 
ucts of nucleic acid digestion had 5’-phosphomonoester groups. 
The nuclease activity was inhibited by SDS and EDTA. The divalent 
cation required for catalytic activity was zinc. Gibberellic acid in- 
duced up to an 8-fold increase in the de novo synthesis of nuclease 
in barley aleurone layers. The secreted enzyme was a glycoprotein 
having an apparent molecular weight of 35,000 daltons. It consisted 
of a single polypeptide having an asparagine-linked, high mannose 
oligosaccharide. The protein portion of the molecule had an appar- 
ent molecular weight of 33,000 daltons. 


29468 (DOE/ER/13371—1-Vol.6, pp. 180) Slender barley: a 
constitutive hormone response mutant. Lanahan, M. (Washing- 
ton Univ., St. Louis, MO (USA)); Ho, T.H.D. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9S/MF A01. 

The phenotype of the slender mutant in barley (Hordeum vulgare 
L. cv Herta) suggests that gibberellins (GA) are over-produced or 
plant tissues are continuously in GA induced states independent of 
hormone concentrations. The plant appears as if it has been grown 
in saturating concentrations of GA. Previous phenotypical descrip- 
tions of this mutant have dealt only with gross plant morphology. 
The description of the slender phenotype has been extended to in- 
clude the aleurone layers of seeds. Agar plate enzyme assays and 
conventional enzyme assays were used to demonstrate the gib- 
berellic acid (GA3) independent secretion of hydrolytic enzymes 
from aleurone layers of slender barley. This constitutive response 


was susceptible to inhibition by abscisic acid as is GAg-induced hy- 
drolase secretion from non-mutant layers. In vivo labeling of slender 
aleurone polypeptides with [°>S]-methionine, followed by separation 
on native and SDS polyacrylamide gels, showed that rates of a- 
amylase synthesis and secretion were independent of exogenous 
GAg3 concentrations. Conversely, aleurone layers from the normal 
siblings were completely dependent upon exogenous GAg for the 
synthesis and secretion of a-amylase. Bioassays of GA content in 
slender seeds and their normal siblings showed no detectable differ- 
ences in endogenous levels of hormone. They suggest that the 
slender mutation allows competent tissues to express or hyper- 
express the appropriate GA induced physiology independent of 
gibberellin concentrations. 


29469 (DOE/ER/13371—1-Vol.6, pp. 181) Nuclear loci that af- 
fect timing of LHCII assembly in maize. Polacco, M. (Univ. of 
Missouri, Columbia (USA)). Missouri Univ., Columbia, MO (USA). 
1987. (CONF-8704340-—: 6. annual plant biochemistry and physiol- 
ogy symposium, Columbia, MO, US, April 1, 1987). In Current 
topics in plant biochemistry and physiology: Volume 6. Available 
from NTIS, PC AOS/MF A01. 

Two unlinked nuclear loci have been identified in maize that alter 
the timing of the assembly of LHCII during chloroplast morphogene- 
sis. Normally, LHCIl assembly is a late event in chloroplast 
development. Most delayed greening (virescent) mutants in maize 
and other higher plants do not perturb the sequence of membrane 
differentiation in developing thylakoids. One of the mutations they 
are studying causes a delayed greening that is accompanied by 
early assembly of LHCII. This mutation has unmasked another un- 
linked allele that corrects the assembly order, without affecting the 
delayed greening phenotype. Northern analysis reveals that the size 
of the steady state pools of cab mRNA vary in the mutants parallel 
to the timing of LHCII accumulation: early assembly is accompanied 
by a large cab mRNA pool while normal assembly order is associ- 
ated with a significantly reduced cab mRNA pool. Thus, the variant 
alleles directly affect LHCII assembly, possibly at the level of gene 
expression. 


29470 (DOE/ER/13371-1-Vol.6, pp. 182) Characterization of 
pigment-proteins from Prochlorothrix hollandica, a novel 
prokaryote containing chlorophyll A and B. Bullerjahn, G.S. 
(Univ. of Missouri, Columbia (USA)); Matthijs, H.C.P.; Mur, L.R.; 
Sherman, L.A. Missouri Univ., Columbia, MO (USA). 1987. (CONF- 
8704340-: 6. annual plant biochemistry and physiology symposium, 
Columbia, MO, US, April 1, 1987). In Current topics in plant bio- 
chemistry and physiology: Volume 6. Available from NTIS, PC 
AOS/MF A01. 

The authors have analyzed the chlorophyli-protein complexes of a 
chlorophyll a and b - containing photosynthetic prokaryote. This or- 
ganism lacks bilin pigments, yet is morphologically similar to 
cyanobacteria. They have resolved 5 chlorophyil-protein complexes 
on non-denaturing gels (termed CPI-CPV), and they have deter- 
mined the polypeptide composition of each green band. Band CPI 
likely contains the PSI reaction center, as the protein composition of 
CPI is that of a purified PSI preparation. Furthermore, CP] quenches 
long-wavelength UV light. Bands CPIl-CPV are UV-fluorescent and 
therefore likely are the pigment complexes of PSII and the anten- 
nae. Immunological studies indicate that the PSII core polypeptides, 
the homologs of polypeptides 5 and 6 of Chlamydomonas, comprise 
band CPIV. CPV contains a 34 kDa chlorophyll-protein which cross- 
reacts to antibodies raised against the cyanobacterial 34 kDa PSII 
chlorophyll-protein. They have not been able to detect strong cross- 
reactivity of any pigment-protein complex to antibody against maize 
LHC-lI. They are currently examining the 77°K fluorescence excita- 
tion spectra to determine the complex(es) which bind chlorophyll b. 
This study will help determine the phylogenetic relationships be- 
tween this organism and other phototrophs. 


29471 (DOE/ER/13371—1-Vol.6, pp. 183) Transcription of the 
spinach chloroplast rbcL and atpB genes by spinach chloro- 
plast and E. coli RNA polymerases. Hu, M. (Univ. of Illinois, 
Urbana (USA)); Orozco, E.M. Jr. Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AOS/MF A01. 
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The transcription initiation site of the rbcL gene is 178-179 nu- 
cleotides 5’ to the protein-coding region. A sequence remarkably 
similar to the rocL "-180” promoter is present at approximately the ”- 
80” position, with respect to the protein-coding region. E. coli RNA 
polymerase initiated transcription in vitro from each of these 
promoter-like sequences. The spinach chloroplast enzyme, how- 
ever, only initiated transcription from the "-180” region. The spinach 
chloroplast atpB gene has four transcripts in vivo, with 5’ termini 
453-454, 272-273, 179 and 99 nucleotides 5’ to the protein-coding 
region. For the three largest RNAs, their 5’ ends are preceded by 
promoter-like sequences on the chloroplast DNA. Each of these 
regions were cloned separately and transcribed with spinach chloro- 
plast and E. coli RNA polymerase. The chloroplast enzyme initiated 
transcription in vitro at the "-455" and ”-180”, but not the ”-275” site. 
The E. coli enzyme initiated transcription from only the ”-275” re- 
gion. The rbcL ”-80” and the atpB "-275” regions closely resemble 
the E. coli consensus promoter sequence. The rbcL ”-180" and the 
atpB "-455” and "-180" regions have somewhat less homology to 
the E. coli consensus sequence. If the atpB "-275” region promotes 
transcription in vivo, their transcription extracts may be deficient in a 
factor required for recognition of this promoter. Alternatively, distant 
DNA sequences not included in their templates may be necessary 
for transcription initiation at this position. 


29472 (DOE/ER/13371—1-Vol.6, pp. 185) Soybean urease as a 
selectable marker in plant transformation studies. Holland, M.A. 
(Univ. of Missouri, Columbia (USA)); Meyer-Bothling, L.E.; Polacco, 
J.C. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Studies of plant transformation mediated by Agrobacterium tume- 
faciens require a genetic marker that produced a reliable and easily 
scored phenotype. One such marker, especially suited for use in 
plant material in culture, is soybean urease. Manipulations of culture 
media allow ureolytic activity to be exploited either as a strong posi- 
tive or negative selection. Thus, selective media can be used both 
to isolate urease-null mutants and to identify urease-positive trans- 
formants. They have isolated both genomic and c-DNA clones of 
soybean urease and are currently using them in transformation 
studies of urease-null mutants recovered in their lab. 


29473 (DOE/ER/13922—1) [Genetics and molecular biology 
of Rebertson’s Mutator: A workshop series]: Final report. 
Buckner, B. lowa State Univ. of Science and Technology, Ames, IA 
(USA). Dept. of Genetics. 1988. 36p. DOE Contract FG02- 
88ER13922. (CONF-8806349-Absts.: Genetics and molecular 
biology of Robertson’s mutator: a workshop series, Ames, IA, US, 
June 11, 1988). Order Number DE89010620/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objectives of the Workshop Series on the Genetics and 
Molecular Biology of Robertson's Mutator were to assess and con- 
solidate interpretations of current Mutator research and to recognize 
and honor the outstanding contributions of Donald S. Robertson. To 
this end, a program of lectures, workshops, posters and opportuni- 
ties for informal interaction was planned and carried out as 
indicated in the enclosed registration booklet. Within the context of 
the workshops, several topics were discussed. These discussions 
are summarized in abstract form. 


29474 (NEI-DK-165) Energy-economical advantages of the 
conversion of hemicellulose to organic acids (pilot project). 
Concluding report. Bjoern Petersen, P.; Hamann Spender, F.; 
Olesen, O.; Meyer Henius, U. Teknologisk Inst., Taastrup (Den- 
mark). Afd. for Bioteknik. Dec 1988. 21p. (in Danish). Order 
Number DE89766867/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

EFP-87. 

Cellulose fibers can be produced from straw by an organosolve 
process or similar week acid hydrolysis. The hydrolysate sugars can 
further be converted to volatile fatty acids by fermentation. The 
composition of the hydrolysate was analyzed. Xylose was predomi- 
nant, but in a lower concentration than expected from the overall 
COD-content. This study has shown that if the fermentation is car- 
ried out in a fixed film reactor, composition of the acid mixture in the 
broth yield and conversion speed are strongly dependent on pH and 


retention time. The production of the more valuable acids, such as 
lactic acid and buryric acid is favored by a pH around 6,0. Lactid 
acid should be produced at low retention times of app. 4 hours or 
less, whereas butyric acid requires retention times of 40 - 60 hours. 
Attempt to recover the acids by extraction with a solvent composed 
of tertiary amines and nonylphenol did not prove to be succesful. 
Other ways of recovering the acids reported in the litterature have 
been studied and are going to be tested out in the second phase of 
the project. 


29475 Enhanced detection of fluorescence quenching in la- 
beled cells. Crissman, H.A.; Steinkamp, J.A. To Dept. of Energy. 
USA Patent Application 7-126,155. 30 Nov 1987. 13p. DOE Con- 
tract W-7405-ENG-36. Order Number DE89010955/JAW. Available 
from NTIS, PC AO3 - OSTI. 

A method is provided for quantifying BrdU labeled DNA in cells. 
The BrdU is substituted onto the DNA and the DNA is stained with 
a first fluorochrome having a fluorescence which is quenchable by 
BrdU. The first fluorochrome is preferably a thymidine base halogen 
analogue, such as a Hoechst fluorochrome. The DNA is then 
stained with a second fluorochrome having a fluorescence which is 
substantially uneffected by BrdU. The second fluorochrome may be 
selected from the group consisting of mithramycin, chromomycin 
A3, olivomycin, propidium iodide and ethidium bromine. The fluores- 
cence from the first and second fluorochromes is then measured to 
obtain first and second output signals, respectively. The first output 
signal is subtracted from the second output signal to obtain a differ- 
ence signal which is functionally related to the quantity of BrdU 
incorporated into DNA. The technique is particularly useful for quan- 
tifying the synthesis of DNA during the S-phase of the cell cycle. 2 
figs. 


29476 Purification of polymorphic components of complex 
genomes. Stodolsky, M. To Dept. of Energy. USA Patent Applica- 
tion 7-146,508. 21 Jan 1988. 25p. DOE Contract W-31109-ENG-38. 
Order Number DE89010883/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

A method for processing related subject and reference macro- 
molecule composed of complementary strand into their respective 
subject and reference populations of representative fragments and 


effectuating purification of unique polymorphic subject fragments. 4 
fig. 


29477 Method and apparatus for nondestructive in vivo mea- 
surement of photosynthesis. Greenbaum, E. To Dept. of Energy. 
USA Patent Application 7-158,500. 22 Feb 1988. 16p. DOE 
Contract AC05-840R21400. Order Number DE89010806/JAW. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A device for in situ, nondestructive measurement of photosynthe- 
sis in live plants and photosynthetic microorganisms is disclosed 
which comprises a Clark-type oxygen electrode having a substan- 
tially transparent cathode comprised of an optical fiber having a 
metallic grid microetched onto its front face and sides, an anode, a 
substantially transparent electrolyte film, and a substantially trans- 
parent oxygen permeable membrane. The device is designed to be 
placed in direct contact with a photosynthetic portion of a living 
plant, and nondestructive, noninvasive measurement of photosyn- 
thetic oxygen production from the plant can be taken by passing 
light through the fiber-optic cathode, transparent electrolyte and 
transparent membrane, and onto the plant so that photosynthesis 
occurs. The oxygen thus produced by the plant is measured polaro- 
graphically by the electrode. The present invention allows for rapid, 
nondestructive measurements of photosynthesis in living plants in a 
manner heretofore impossible using prior art methods. 6 figs. 


29478 Position sensitive x-ray detectors for x-ray scatter- 
ing experiments using synchrotron radiation. Fischer, J. 
(Brookhaven National Lab., Upton, NY (US)); Radeka, V.; Smith, 
G.C. v.v of Proceedings of the American Crystallographic Associa- 
tion. American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

The high photon fluxes and wide photon energy ranges available 
from synchrotron sources require x-ray detectors with high counting 
rate and high position resolution capabilities. The authors describe 
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some of the x-ray detectors, for various x-ray energy ranges, suit- 
able for small angle scattering and protein crystallography, with 
emphasis on position sensitive gas proportional counters. 


29479 X-ray structure of the nucleosome core particle. Uber- 
bacher, E.C. (Oak Ridge Nat. Lab., Oak Ridge, TN (US)); Bunick, 
GJ. v.v of Proceedings of the American Crystallographic Associa- 
tion. American Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

Two monoclinic crystal forms (P2;, C2) of chicken erythrocyte nu- 
cleosomes which diffract to 6 A have been under study in this 
laboratory. The structure of the P2, form has been solved to 15 A 
resolution using a starting phase set obtained from a model struc- 
ture, and subsequently refined and extended to 10 A using a 
density modification procedure. The inner major DNA grooves can 
virtually all be seen and appear free of histone density. The major 
grooves and some of the minor grooves on the outside surface can 
also be seen. Although not entirely uniform, the DNA trajectory ap- 
pears to be relatively smooth and has a relatively uniform curvature. 
The mean radius of the DNA is about 43 A. The largest deformation 
from this radius appear about + 10 base pairs from the dyad at bp 
73 (-46 A) and also about 20 base pairs from the DNA ends (- 
40A). Higher than average curvature appears about + 10 base 
pairs from the dyad at bp 73, and also about 33 base pairs from the 
DNA ends. The central superhelical DNA turn contains 78 base 
pairs, and the particle contains 1.87 turns of superhelical DNA. The 
distance between the centers of the gyres of DNA (superhelical 
pitch) is somewhat variable, reaching a maximum of 30.5 A be- 
tween neighboring positions on the gyres about 33 base pairs from 
the DNA ends and a minimum of about 26.5 A between the termi- 
nus and the underlying gyre. 


29480 Conformations of DNA modified by carcinogenic aro- 
matic amines. Broyde, S. (Oak Ridge Nat. Lab., Oak Ridge, TN 
(US)); Hingerty, B.E. v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877—: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

Important minimum energy conformations computed for dCpdG 
modified by 2-aminofluorene (AF) and 2-acetylaminofluorene (AAF) 
have now been incorporated into tetramers and hexamers of the A, 
B and Z type and the energies of the larger structures have been 
minimized. Distinct differences in conformation of the two adducts 
are apparent in the larger structures. The AF adduct clearly prefers 
to reside at the exterior of an A type helix, causing little distortion. 
The B form is slightly higher energy. By contrast, the AAF adduct 
strongly disfavors undeformed A and B helices, preferring instead 
distorting carcinogen-base stacked states with guanine syn. These 
conformational differences may relate to the different biological 
properties of the two adducts. AAF is primarily repaired in mam- 
malian systems, while AF is persistent. it is possible that the repair 
enzymes fail to recognize the AF lesion because it is undeforming, 
permitting it to survive till a round of replications, while the AAF 
adduct is largely repaired precisely because it is deforming. 


29481 The 2.5 A crystal structure of A®-3-ketosteroid iso- 
merase. Westbrook, E.M. (Argonne Nat. Lab., Argonne, IL (US)); 
Kahn, R.; Sigler, P.B. v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877-: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

Dimeric steroid isomerase from Pseudomonas testosteroni crys- 
tallizes at pH 5 in space group P6,22 (a = b = 65.38 A, c = 504A), 
with two dimers (four protomers) per asymmetric unit. Data were 
recorded on film at the LURE-DCI synchrotron at Orsay, France, 
from native and two derivative crystals; excellent collimation allowed 
the closely spaced spots to be resolved, and high beam intensity al- 
lowed the authors to record 2.2 A data. Initial multiple isomorphous 
replacement phases were substantially improved by real-space av- 
eraging, negative density truncation, and solvent healing. Each 
dimer contains an exact local dyad; the two dimers are related by a 
165°, 11 A psuedoscrew symmetry. The electron density map was 
first interpreted with the North Carolina GRINCH ridgeline algorithm 
and then regularized and improved with FRODO. All 125 residues 


are observed; the structure contains one short a-helix and two ex- 
tensive antiparallel 6-sheets. The active site has been identified by 
locating an estrogen competitive inhibitor in a 6 A difference Fourier 
map. A model of estradiol built into the active site allowed the iden- 
tification of several active site components and is compatible with 
much spectroscopic and biochemical information about this enzyme. 
Both active sites of this non-dissociable dimer contain components 
from both protomers. 


29482 X-ray and neutron diffraction studies of cyclodextrins. 
Hingerty, B.E. (Oak Ridge Nat. Lab., Oak Ridge, TN (US)); Betzel, 
C.; Saenger, W. v.v of Proceedings of the American Crystallo- 
graphic Association. American Crystallographic Association, New 
York, NY (1986). (CONF-850877—: American Crystallographic Asso- 
ciation meeting, Stanford, CA, US, 18-23 Aug 1985). 

For more than 10 years the authors have collaborated on studies 
of cyclodextrins (CD's) as biologically interesting compounds. CD's 
are torus-shaped molecules composed of six (a), seven (8) or eight 
(y) 1 — 4) linked glucoses. They are able to form inclusion com- 
plexes with guest molecules very much like enzymes and have been 
shown to exert cataiytic activity. A review will be presented at the 
first early x-ray structures done in Gottingen and the first neutron 
study at Grenoble of a-CD. Later work involving the discovery of 
the unusual flip-flop hydrogen bond in 6-CD by neutron diffraction at 
Oak Ridge will be described. This is of particular interest because a 
proton wire, which has been postulated to exist in proteins, can con- 
duct charges across a transmembrane series of hydrogen bonds. 
The flip-flop hydrogen bond network was an experimental verifica- 
tion of this concept. Polyiodide chain structures within CD cavities 
will also be presented as iodine starch models. Current progress on 
+-CD will be mentioned as well as plans for the new Oak Ridge re- 
search reactor to replace the High Flux Isotope Reactor (HFIR). 


29483 Crystallography at the national synchrotron light 
source. Kvick, A. (Brookhaven National Lab., Upton, NY (US)). v.v 
of Proceedings of the American Crystallographic Association. Ameri- 
can Crystallographic Association, New York, NY (1986). 
(CONF-850877-: American Crystallographic Association meeting, 
Stanford, CA, US, 18-23 Aug 1985). 

The x-ray beam line for chemical crystallography (chi-13B) at the 
National Synchrotron Light Source (Brookhaven National Labora- 
tory) consists of a PDP 11/23 controlled Huber diffractometer and 
an Enraf-Nonius rotation camera modified for synchrotron use. The 
X-ray beam is tunable in the wavelength region 0.6 - 3.1 A using an 
ultra-high vacuum fixed exit double-crystal monochromator (Si). Hor- 
izontal focussing of 3 mrad of beam is achieved with a Rh coated 
cylindrical Al-mirror. Low-temperature equipment for temperatures 
down to 190K is presently available and a closed-cycle refrigerator 
for sample temperatures down to 10K is being developed. The data 
collection PDP 11/23 computer is connected via an Ethernet link to 
a dedicated VAX 11/730 with a complete crystallographic software 
library. Early experiments on microcrystals and protein crystals have 
been performed in collaboration with research groups from the Uni- 
versities of Chicago and Pittsburgh. 


29484 Method and apparatus for nondestructive in vivo mea- 
surement of photosynthesis. Greenbaum, E. To Dept. of Energy, 
Washington, DC. USA Patent 4,789.436. 6 Dec 1988. Filed date 22 
Feb 1988. GO1N 27/30;GO1N 27/54. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a device for in situ, nondestructive mea- 
surement of photosynthesis in live plants and photosynthetic 
microorganisms which comprises a Clark-type oxygen electrode 
having a substantially transparent cathode comprised of an optical 
fiber having a metallic grid microetched onto its front face and 
sides, an anode, a substantially transparent electrolyte film, and a 
substantially transparent oxygen permeable membrane. The device 
is designed to be placed in direct contact with a photosynthetic por- 
tion of a living plant, and nondestructive, noninvasive measurement 
of photosynthetic oxygen production from the plant can be taken by 
passing light through the fiber-optic cathode, transparent electrolyte 
and transparent membrane, and onto the plant so that photosynthe- 
sis occurs. The oxygen thus produced by the plant is measured 
polargraphically by the electrode. The present invention allows for 
rapid, nondestructive measurements of photosynthesis in living 
plants in a manner heretofore impossible using prior art methods. 
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29485 (DOE/ER/13371—1-Vol.6, pp. 179) Induction of habitu- 
ation in tobacco. Hrdy, J.H. (Univ. of Nebraska, Omaha (USA)); 
Nordahl, C.E. Missouri Univ., Columbia, MO (USA). 1987. (CONF- 
8704340-: 6. annual plant biochemistry and physiology symposium, 
Columbia, MO, US, April 1, 1987). In Current topics in plant bio- 
chemistry and physiology: Volume 6. Available from NTIS, PC 
AO9/MF A01. 

Callus cultures derived from greenhouse grown Nicotiana 
tabacum var. Maryland Mammoth were established on nutrient 
medium supplemented with 5 mg/L indole-3-butyric acid and 1 mg/L 
6-furfurylaminopurine. These cultures were incubated at 35C and 
were provided with 80 ft-candles of cool-white fluorescent light for 
35 days. After the 35 day period, the callus was subcultured onto 
nutrient medium containing no exogenous hormones. These cul- 
tures grew and exhibited a doubling time of 7 to 10 days. Initial light 
microscopical observations indicated that in terms of cell structure 
and cell types, no difference between normal callus and habituated 
callus existed. 


5504 Genetics 
Refer also to citation(s) 28161, 29454 


29486 (DOE/ER/13371-—1-Vol.6, pp. 181) Mutable photosyn- 
thetic mutant isolated in Spm background. Rosenkrans, L. (Univ. 
of Missouri, Columbia (USA)); Polacco, M.; Echt, C. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

The authors report the isolation of a nuclear recessive maize mu- 
tant which arose in an Spm background and has a mutable, pale 
green phenotype where the leaf fluorescence induction kinetics indi- 
cate a block on the reducing side of PSII. LDS-PAGE analysis of 
thylakoid membrane proteins shows this mutant lacks a major 
polypeptide of 34-37 kD apparent molecular weight. This protein is 
present at normal levels in hcf3, a PSII mutant and in addition, does 
not cross-react with antiserum raised against the 33 kD component 
of the oxygen evolving complex. It is reduced in hef50 and yg*varl, 
two PS! mutants, although their mutant apparently has normal lev- 
els of ferredoxin NADP reductase, the only known PSl-associated 
component in this molecular weight range. Heme activity stained 
gels indicate this mutant lacks cytochrome f and possibly 
cytochrome b6. Western blot analysis confirms the absence of cy- 
tochrome f and reveals reduced levels of subunit 4 and the Reiske 
iron-sulfur protein, two other components of the b6/f complex. Cy- 
tochrome b6 antibodies are not yet available. Electron transport 
studies to confirm the site of the lesion will be carried out when 
further stocks are produced. They are also testing whether the mu- 
table phenotype is attributable to Spm activity. If it is, then the 
mutated locus is theoretically clonable. 


29487 (DOE/ER/13371—1-Vol.6, pp. 182) Molecular analysis 
of a maternal cytohrome f/b, mutant isolated in a maize muta- 
tor line. Mourad, G. (Univ. of Missouri, Columbia (USA)); Polacco, 
M. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AOS/MF A01. 

The molecular basis of a maternally inherited cytochrome f/bg 
maize mutant, Nes-Mu, that arose in Robertson’s Mutator back- 
ground is unknown. Learning the molecular basis will provide 
information on how the mutation arose and insight into assembly of 
cythchrome f/og. This mutation complements a collection of nuclear 
cytochrome f/bg mutants (hef2, hcf6, pg*-m1998) in maize. No Mul 
hybridizing material has been detected in chloroplast DNA from 
NCS-Mu. Western blotting of thylakoid polypeptides revealed that 
the mutant was lacking most or all the cythchrome f/bg components, 
cythchrome f(petA), cytochrome bg (petB), subunit 4 (petD) and the 
Rieske polypeptide. Heme staining showed that cytochrome f and 
cytochrome bg is totally absent in the mutant. Southern blot analysis 
of mutant genomic DNA against cloned maize chloroplast genes, 
petA, petB and petD reveal no insertions of greater than 20-50bp. 


Northern blot analysis of total RNA shows that transcript pools for 
petA, petB and petD are reduced in NCS-Mu. These polycistronic 
messages, however, appear to be processed normally. Their data 
indicate a post-transcriptional event(s) prevents accumulation of the 
cytochrome f/bg complex. Pulse-labelling studies using radiolabelled 
amino acids are in progress to assess where the block occurs. 


29488 (DOE/ER/13371-1-Vol.6, pp. 182) Mutation in the soy- 
bean embryo-specific urease locus (sun). Meyer-Bothling, L.E. 
(Univ. of Missouri, Columbia (USA)); Polacco, J.C. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

Four NMU-induced soybean mutants lack most (n6, n8) or all (n4, 
n7) embryo-specific urease activity but contain normal ubiquitous 
urease in all tissues examined. Each mutant contained a single, re- 
cessive lesion allelic with sun (seed urease-null) recovered in Pl 
229324 (Itachi). n4 and n7 accumulated no detectable embryo- 
specific urease protein or mRNA. Leaky mutants n6 and n8& 
accumulated (near) normal levels of urease mRNA but had seed 
urease protein levels approximately 5 and 0.5%, respectively, of the 
progenitor. Mutant n8 produced low levels of fully active urease 
(0.5% protein level, 0.7% activity level) while n6 produced higher 
levels of a nearly inactive urease protein (5% protein level, 0.09% 
activity level) which was altered in temperature-sensitivity, aggrega- 
tion state and pH preference. The Eu locus controls the aggregation 
state of the embryo-specific urease and is one map unit from Sun. 
That induced sun mutations affect both the level of urease gene 
product and its aggregation state (as well as other enzyme proper- 
ties) suggests that Eu and sun are in the same locus and that this 
locus encodes the embryo-specific urease. 


5505 Metabolism 
Refer also to citation(s) 27806, 27813, 28163 


29489 (DOE/ER/13371-1-Vol.6, pp. 69-73) Photophosphory- 
lation at low water potentials. Boyer, J.S. (Texas A & M Univ., 
College Station (USA)); Ort, D.R.; Ortiz-Lopez, A. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AQ9S/MF A01. 

Evidence is presented which demonstrates that even relatively 
modest declines in water potentials 7. can inhibit photophosphory- 
lation in vivo. The effect is potentially large enough to contribute to 
the rate limitation of photosynthesis. The results exclude the possi- 
bility that the membranes become uncoupled. However, because of 
the specificity of the relaxation of AAsig_s540, the results show that 
the inhibition of photophosphorylation must involve an inhibition of 
the catalytic activity of CF, itself, which is consistent with the con- 
clusions from in vitro studies with CF, may involve decreases in 
activation of CF, at low we. 


29490 (DOE/ER/13371—1-Vol.6, pp. 88-103) Carbon reduction 
cycle intermediates in water stressed, intact leaves. Sharkey, 
T.D. (Desert Research Institute, Reno, NV (USA)). Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

The most evident effect of water stress on photosynthetic carbon 
metabolism is a reduction in RuBPCase activity in vivo by some 
mechanism which cannot be detected in vitro. They believe this 
may be a general response of intact leaf photosynthesis to stress. 
The response to ABA and water stress may be (i) independent 
responses which cause similar changes in metabolite levels, (ii) re- 
lated by a common underlying mechanism such as changes in ion 
concentration, or (iii) the water stress response could occur as a re- 
sult of the buildup in ABA during water stress. It is not possible to 
distinguish between these possibilities at present. The response of 
photosynthesis to water stress may be a maladaptive response to 
water stress or it could be that plants which grow smaller when they 
experience water stress are more likely to set viable seed than 
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plants which do not adjust to water availability. Two important find- 
ings obtained with osmotically stressed, isolated systems were not 
confirmed in these studies with intact leaves. Specifically, (i) the re- 
duction in cell volume was insignificant relative to the reduction in 
photosynthesis, and (ii) reduced FBPase activity was not the pri- 
mary lesion caused by water stress. Clearly, osmotically stressed, 
isolated chloroplasts are not a good model system for studying wa- 
ter stress effects on photosynthesis of leaves. 


29491 (DOE/ER/13371-1-Vol.6, pp. 104-118) Metabolic 
changes during declines of photosynthesis: responses to dry 
air and to abscisic acid. Raschke, K. (Pflanzenphysiologisches 
Institut und Botanischer Garten, Goettingen (West Germany)). Mis- 
souri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AOS/MF A01. 

The photosynthetic apparatus of isolated chloroplasts can with- 
stand harsh treatments without much reduction in its metabolic 
capacity. In the whole leaf, however, photosynthesis may decline 
within ten to sixty minutes in response to changes in the atmos- 
phere, with no measurable changes in the water potential of the leaf 
tissue having occurred during this time. Abscisic acid is formed in 
leaves when they wilt. Abscisic acid can also be stored in cellular 
compartments, predominantly in the chloroplasts. When leaf tissue 
is being stressed, ABA is released from these compartments and 
presumably made available to the guard cells. It was not clear 
whether the observed declines of photosynthesis in response to dry 
air or to ABA were solely caused by stomatal closure and the ensu- 
ing reduction of CO2 supply, or whether independent effects on the 
photosynthetic apparatus were involved. In order to answer this 
question, the gas exchanger of treated leaves was compared with 
that of control leaves. Determination of the levels of carbon- 
reduction-cycle intermediates followed the aim of discovering 
possible points of control in carbon metabolism. 


29492 (DOE/ER/13371—1-Vol.6, pp. 119-133) Non-stomatal, 
primary dehydration effects on photosynthesis: possible mech- 
anisms for reversible and irreversible damage. Kaiser, W.M. 
(Lehrstuhl Botanik | der Universitat, Wuerzburg (West Germany)). 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

In the following, results on direct primary effects of rapid dehydra- 
tion on photosynthesis will be presented which were obtained with 
systems without stomatal limitation of CO2 uptake. Such systems 
are thin leaf slices in solutions containing high bicarbonate concen- 
trations, or small leaves or leaf discs in the gas phase at 
COz2-concentrations high enough to completely overcome stomatal 
resistance. They will try to answer the following questions: (i) How 
sensitive is the photosynthetic apparatus to rapid dehydration (rapid 
= a few minutes to about 24 hours) in the dark and at high light in- 
tensities? (ii) Which partial reactions of photosynthesis are inhibited 
and what are the underlying inhibition mechanisms? 


29493 


(DOE/ER/13371—1-Vol.6, pp. 134-146) Determining the 
role of light and stress effects on photosynthesis. Osmond, B. 
(Australian National Univ., Canberra); Gui-Ying, B.; Lin-Ke, H.; 
Sharkey, T.D. Missouri Univ., Columbia, MO (USA). 1987. (CONF- 
8704340-: 6. annual plant biochemistry and physiology symposium, 
Columbia, MO, US, April 1, 1987). In Current topics in plant bio- 


chemistry and physiology: Volume 6. Available from NTIS, PC 
AO9/MF AO1. 

In the past stress factors have been studied one by one, in isola- 
tion, with little attempt to simulate key interactive variables as they 
occur in the environment. Recently, there has been speculation that 
light intensity is itself potentially a stress factor, capable of exagger- 
ating the effects of other stresses on photosynthesis. The authors 
discuss the current aspects of photoinhibition and describes the in- 
teractive effects of light during water stress and chilling injury. 


29494 (DOE/ER/13371—1-Vol.6, pp. 147-155) Effects of 
drought, salinity and soil compaction on photosynthesis, tran- 
spiration and carbon isotope composition of plants. Farquhar, 
G. (Australian National Univ., Canberra); Masle, J.; Hubrick, K.; von 


Caemmerer, S.; Terashima, |. Missouri Univ., Columbia, MO (USA). 
1987. (CONF-8704340-: 6. annual plant biochemistry and physiol- 
ogy symposium, Columbia, MO, US, April 1, 1987). In Current 
topics in plant biochemistry and physiology: Volume 6. Available 
from NTIS, PC AO9/MF A01. 

There are similarities between the effects of drought, salinity and 
increased soil strength on rates of photosynthesis and transpiration, 
and indirectly on discrimination against ‘°C during CO, assimilation. 
Stomatal conductance is usually reduced more than is the capacity 
for photosynthesis, and discrimination tends to be reduced in each 
case, as they explain below. These similarities, and others relating 
to development, are nevertheless insufficient to regard the effects 
as having a truly unified physiological basis in the long term. The 
mass spectrometric study of carbon isotopic composition has only 
recently been applied systematically in relation to photosynthesis 
and conductance, and they first give some background in this area. 


29495 (DOE/ER/13371—1-Vol.6, pp. 163) Correlation between 
the accumulation of toxic pterocarpans and isoflavones and 
the interaction between Bradyrhizobium japonicum strains and 
soybeans. Karr, D.B. (Univ. of Missouri, Columbia (USA)); Emerich, 
D.W.; Karr, A.L. Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340—: 6. annual plant biochemistry and physiology 
symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AO9/MF A01. 

Three of the isomers of glyceollin have been shown to accumu- 
late in soybean nodules in levels sufficient to account for the 
transient nature of nitrogen fixation which is characteristic of a num- 
ber of Rhizobium-symbioses. The purpose of this research was to 
more specifically determine the time of initiation of glyceollin accu- 
mulation, to determine if other toxic metabolites accumulate and, 
finally, to determine if a correlation exists between extra-nodule 
accumulation of these metabolites and the sparse pattern of nodula- 
tion observed with mutant 122 L3. 


29496 (DOE/ER/13371—1-Vol.6, pp. 166) Shading effects on 
assimilation rate and internal CO? of tall fescue leaves. Allard, 
G. (Univ. of Missouri, Columbia (USA)); Nelson, C.J.; Pallardy, S.G. 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340—: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Light intensity is an important environmental factor determining 
rate of photosynthesis. Leaves shaded during their development 
show a lower rate of CO? assimilation at irradiance saturation than 
those grown under full sunlight. In grasses, this lower photosyn- 
thetic capacity has been attributed to a decrease in both stomatal 
and non-stomatal conductance. However, Farquhar and Sharkey 
demonstrated that under certain conditions, stomatal functioning 
only marginally limited the photosynthetic process. In the present 
study, the influence of two irradiance levels during leaf development 
on net carbon exchanger rate (CER) and stomatal conductance at 
irradiance saturation was determined for tall fescue (Festuca arundi- 
nacea Schreb.) leaves. 


29497 (DOE/ER/13371—1-Vol.6, pp. 169) Regulation of pho- 
tosynthesis in soybean leaves at different sink sizes. Diethelm, 
R. (lowa State Univ., Ames (USA)); Shibles, R. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

In this study, the authors determined the influence of enhanced 
sink demand on the CO2-exchange rates (CER) of three leaves that 
were in different developmental stages that the time when pod load 
was increased. Another object was to determine the extent to which 
CER changes were related to the changes in RuBPcarboxylase. 
Thinning the plant stand at early podding increased pod load along 
the mainstem of soybean plants. CER in leaves of thinned plants 
was increased or declined less rapidly, depending upon the devel- 
opmental stage of the leaf at the time of thinning. The higher CER 
is reflected in the time course and amount of soluble protein. Con- 
tent of soluble protein was increased significantly in leaves of 
thinned plants. The percentage of Rubisco was not changed in 
leaves with higher CER, but the mean amount of Rubisco per cm? 
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leaf area was increased in these leaves as a consequence of the 
increased protein synthesis. 


29498 (DOE/ER/13371-1-Vol.6, pp. 174) Consideration of 
photosynthetic enzyme capacity in a stress-tolerant submersed 
aquatic pliant. Farmer, A.M. (institute for Environmental Studies, 
Madison, WI (USA)). Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340-: 6. annual plant biochemistry and physiology 
symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AO9/MF A01. 

This paper will consider photosynthetic capacity in one of the 
CAM-like species, Isoetes macrospora. A number of photosynthetic 
studies have been undertaken on |. macrospora, both of assimila- 
tion rates in the field and also of carboxylating and decarboxylating 
enzyme activity in the laboratory. This species was found to show 
only C3 assimilation in the light period, so that it is not necessary to 
consider PEPCase activity during daytime carbon assimilation. Lab- 
oratory grown plants had an RuBPCase activity of 137.7 umols 
COz.mgChi-'.h—-' when measured at 30°C. The plants used here 
were grown at 25°C. Assuming a similar temperature reduction in 
RuBPCase activity as in other submersed plants, the estimated ac- 
tivity would be 53.6 umols COz.mgChi-'.h—-’. These piants showed 
a diel acidity change of 72.6 ueq. of malic acid. In this instance, 
therefore, the daytime refixation of the CO2 decarboxylated from the 
malic acid would be easily achieved by the estimated in situ RuBP- 
Case activity. Studies have shown that in mid-summer 
field grown plants submersed CAM contributes about 12 
mgC.gleafdwt-'.day~', with daytime C3 metabolism and respira- 
tion together necessitating a further fixation rate of 16 
mgC.gleafdwt—' .day~'. CAM, therefore, accounts for 327.2 umols 
COz.gfwt-'.day-' and the total carbon fixed is 736.6 pmols 
CO,z.gfwt-' .day—'. The daylength at this time of the year is 14 h, 
so that the mean combined fixation and refixation rate across the 
day in 54.5 umols COz.gfwt—'.h-'. This figure is very similar to the 
maximum RuBPCase activity found for laboratory grown plants. 


29499 (DOE/ER/13371—1-Vol.6, pp. 176) Stomatal closure 
versus osmotic adjustment: a comparison of stress responses. 
McCree, K.J. (Texas A & M Univ., College Station (USA)); Richard- 
son, S.G. Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340-: 6. annual plant biochemistry and physiology 
symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AOS/MF A01. 

Daily whole plant carbon balances and water losses of cowpea 
plants (Vigna unguiculata L. Walp.) were compared with those of 
sugarbeet plants (Beta vulgaris L.) of equal leaf area. Under fre- 
quent irrigation and controlled environment conditions typical of 
warm, humid, sunny days, carbon gain and water loss rates were 
almost identical in the two species. When irrigation was withheld, 
the sugarbeet plants adjusted osmotically by 0.8 kJ kg—' (0.8 MPa, 
8 bars) and reached a daytime minimum leaf water potential of -2.6 
kJ kg—" at the time of re-irrigation, while the cowpea plants adjusted 
by half as much but maintained a higher water potential (-1.2 kJ 
kg—') by stomatal closure. At any given water potential, water loss 
rates were much smaller in the cowpea plants. On any given day, 
the rates were very similar in the two species, because the water 
potential fell much more rapidly in the sugarbeet plants. The carbon 
gain rates were also similar. The comparison showed little or no car- 
bon gain advantage of osmotic adjustment over stomatal closure. 


29500 (DOE/ER/13371—1-Vol.6, pp. 176) Metabolic  in- 
terrelationships between monogalactosyldiacylglycerol and 
diagalactosyldiacyl-glycerol molecular species in Dunaliella 
salina. Cho, S.H. (Univ. of Texas, Austin (USA)); Thompson, G.A. 
Jr. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AOS/MF A01. 

The metabolic interrelationships between monogalactosyldiacyl- 
glycerol (MGDG) and digalactosyldiacylglycerol (DGDG), the two 
major lipid components of chloroplast membranes, of Dunaliella 
salina (UTEX 1644) were studied through the use of combined 
techniques of radioactive labeling and high performance liquid chro- 
matography. Cells were pulse labeled with radioactive fatty acids, 


and individual molecular species were analyzed for their specific ra- 
dioactivity. MGDG was initially made in the form of 18:1/16:0, the 
most saturated molecular species. This was then either rapidly de- 
saturated to 18:1/16:1 MGDG or galactosylated to 18:1/16:0 DGDG. 
18:1/16:1 MGDG was subject to rapid further desaturation, ulti- 
mately to 18:3/16:4, the most unsaturated molecular species 
present. Galactosylation favored MGDG molecular species having 
both fatty acyl chains unsaturated. 18:3/16:0 DGDG was made by a 
separate path involving the sequential desaturation of 18:1/16:0 
DGDG. Thus, contrary to widely held opinion, desaturation occurs 
on fatty acids bound to DGDG as well as MGDG. 


29501 (DOE/ER/13371-—1-Vol.6, pp. 176) Technique for 
studying the relationship between assimilation rate and internal 
CO, concentration. McDermitt, D.K. (Li-Cor, Inc., Lincoln, NE 
(USA)); Arkebauer, T.J.; Davis, J.E.; Norman, J.M.; Brandle, J.R. 
Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. 
annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AOS/MF A01. 

The authors have used a closed portable photosynthesis mea- 
surement system to estimate assimilation rate (A) and internal CO2 
concentration (Ci) in soybean (Glycine max (L.) Merr. cv. Hobbit). 
Measurements were made under three different conditions: (1) dur- 
ing continuous drawdown in the chamber from a high level of 
ambient COz (Ca) to the CO2 compensation point; (2) at various 
levels of Ca which were obtained by rapid removal of CO2 from the 
leaf chamber with soda lime; once the new level was obtained, 
measurements were made under continuous drawdown; and (3) at 
various levels of Ca where Ca was held constant for five minutes 
before A was measured under continuous drawdown. Agreement 
between the A-Ci curves generated using the three methods was 
very good. For field measurements, it is desirable to estimate A and 
Ci by the second method, since clear skies with uniform light inten- 
sity are needed and both methods one and three usually require 
more time to make an A-Ci curve than does method two. Also, the 
third method requires a system for holding Ca constant in addition 
to the photosynthesis measurement system. The potential uses of 
this technique are discussed. 


29502 (DOE/ER/13371—1-Vol.6, pp. 177) Leaf photosynthesis 
and conductance of selected triticum species at different water 
potentials. Johnson, R.C. (Oklahoma State Univ., Stillwater (USA)); 
Mornhinweg, D.W.; Ferris, D.M.; Heitholt, J.J. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340—: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

Leaf gas exchanger characteristics of a desert annual (Triticum 
kotschyi [Boiss.] Bowden) and the wheat cultivar TAM W-101 
(Triticum aestivum L. em Theil) were compared over a range of leaf 
water potentials from -0.50 to -2.9 megapascals. At an ambient 
[COz] of 330 microliters per liter, T. kotschyi had higher conduc- 
tance and COp2 assimilation (A) at a given water potential than T. 
aestivum. Under well watered conditions, A versus internal CO, 
concentration (C;) response curves for both species were similar in 
shape and magnitude, and the higher A of T. kotschyi at an ambi- 
ent [CO2] of 330 microliters per liter was mostly related to the 
higher stomatal conductance of T. kotschyi. The higher conduc- 
tance of T. kotschyi than T. aestivum under well watered conditions 
was associated with higher C; and lower water use efficiency. Un- 
der water deficits, however, C; at 330 microliters per liter ambient 
[CO] did not differ significantly between species. T. kotschyi had 
higher A under water deficits than T. aestivum primarily because its 
A versus C; response curves had higher A at C; values above about 
150 microliters per liter. The results show that conductance played 
an important role in the high A of T. kotschyi under well watered 
conditions, but under water deficits the high A of T. kotschyi was re- 
lated more to the maintenance of a higher capacity for mesophyll 
photosynthesis. 


29503 (DOE/ER/13371—1-Vol.6, pp. 177) Preanthesis water 
deficits alter distribution of photosynthetic capacity in the 
whole plant. Calkin, H.W. (Univ. of California, Davis (USA)); 
Matthews, M.A. Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340—: 6. annual plant biochemistry and physiology 
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symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AO9/MF A01. 

In order to determine the effect of water deficits on leaf duration, 
they investigated the progression within each leaf and the distribu- 
tion over whole plants of photosynthesis in container-grown 
sunflowers that received a preanthesis water deficit (midday leaf 
water potential of -18 bars). For older leaves, nodes 1-6, a stress 
event had no effect on the normal decline in photosynthesis during 
leaf aging. As younger leaves, nodes 15-20, aged beyond 30 days 
after planting, photosynthesis declined in the controls but increased 
slightly in the stressed plants. When plants were grown on limited 
nitrogen, no interaction of water deficits and low nitrogen was 
observed in the decline of photosynthesis of aging leaves. The dis- 
tribution of photosynthesis along the shoot axis was shifted to more 
apical leaves in the stressed plants than in the controls. The devel- 
opment of whole pliant photosynthesis was slowed by the stress 
event, but similar maximum rates of photosynthesis plant-' were 
attained in stressed and control plants. It is concluded that water 
deficits in juvenile sunflower slow development and do not acceler- 
ate or induce leaf senescence. 


29504 (DOE/ER/13371—1-Vol.6, pp. 184) Enzymes of sucrose 
hydrolysis in soybean nodules. Anthon, G.E. (Univ. of Missouri, 
Columbia (USA)); Emerich, D.W. Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AO9/MF A01. 

Sucrose is the principle form of carbohydrate translocated from 
shoots to nodules in soybeans. It has been shown that nodules 
contain at least three enzymes capable of hydrolyzing sucrose: acid 
invertase, alkaline invertase, and sucrose synthase. They have 
examined these activities in nodules to assess their relative impor- 
tance at various stages of nodule development and to determine 
which may be most important to nitrogen fixation. Plant cytosol ex- 
tracts were prepared from soybean nodules at various times after 
inoculation. These extracts were then desalted and assayed for var- 
ious enzyme activities. Alkaline invertase activity increased early in 
nodule development reaching its maximal activity by 12 days after 
inoculation. In contrast, acid invertase activity was initially high, ap- 
proximately five times greater than alkaline invertase activity, then 
steadily declined with nodule age. Two other enzymes of carbohy- 
drate metabolism, ATP-dependent phosphofructokinase (PFK) and 
pyrophosphate-dependent phosphofructokinase (PFP) showed simi- 
lar changes in activity with PFK increasing roughly in parallel with 
alkaline invertase and PFP declining in parallel with acid invertase. 
Sucrose synthase, like alkaline invertase, increased during nodule 
development; however, this increase occurred later with the greatest 
change occurring between 12 and 18 days after inoculation. This in- 
crease in sucrose synthase activity roughly paralleled the increases 
in both leghemeglobin content and glutamine synthetase activity 
indicating that it occurred at about the same time as the onset of ni- 
trogen fixation. After 21 days the sucrose synthase activity declined 
eventually dropping to the same low level found in young nodules. 


5506 Medicine 


Refer also to citation(s) 28392, 28393, 28436, 28970, 29540, 
29541, 29542 


29505 (DOE/EV/10596—-T1) [Studies to evaluate the efficacy, 
potential benefit and role of Bromine-77 labeled steroids in the 
detection and evaluation of treatment for hormone-dependent 
tumors]: Final report, March 1981—March 1984. New Mexico 
Univ., Albuquerque, NM (USA). [1989]. 14p. DOE Contract AS04- 
81EV10596. Order Number DE89010916/JAW. Available from NTIS, 
PC AO3 - OSTI. 

The objective of the work is to evaluate the efficacy, potential 
benefit, and role of bromine-77 labeled steroids in the detection and 
evaluation of treatment for hormone-dependent tumors. An initial in- 
vestigation will concentrate on the radiobromination at carbon-6 or 
carbon-7 in selected simple steroids utilizing the nuclides, bromine- 
82 and bromine-77. We will conduct analytical spectroscopy of 


radiolabeled compounds. We will investigate the biodistribution, toxi- 
cology and tumor affinity of labeled agents. 


29506 (INIS-mf-11404 $125) Medical working places in 
computer-aided diagnosis and therapy planning. Lemke, H.U. 
(Technische Univ. Berlin (Germany, F.R.). Institut fuer Technische 
Informatik). Humboldt-Universitaet, Berlin (German Democratic 
Republic). Bereich Medizin (Charite). 1988. (In German). (CONF- 
8810355—: Charite-symposium ‘CT and MR in medicine’, Berlin, 
DD, 17-18 Oct 1988). In Abstracts of the Charite-symposium ’CT 
and MR in medicine’. Available from NTIS (US Sales Only), PC 
AO7/MF A01 - OSTI; INIS. 

BIOMEDICAL RADIOGRAPHY/therapeutic uses; COMPUTER- 
IZED TOMOGRAPHY/therapeutic uses; RADIOTHERAPY/pianning; 
COMPUTERIZED SIMULATION; IMAGE PROCESSING; RADIO- 
THERAPY; PLANNING; SURGERY 


29507 (INIS-mf-11946) Value of radiotherapy in colorectal 
and anal carcinomas, judged on the basis of radiation results 
obtained in Wuerzburg between 1977 and 1985. Aydin, H. 
Wuerzburg Univ. (Germany, F.R.). Medizinische Fakultaet. 11 Feb 
1987. 98p. (in German). Order Number DE89768279/JAW. Avail- 
able from NTIS (US Sales Only), PC AO5/MF A01. 

Investigations were carried out into the effectiveness of radiother- 
apy in colorectal and anal carcinomas as well as metastases 
formed by those tumours. The relevance of changes in CT findings 
and CEA values is discussed in detail. (MBC). 


29508 (INIS-mf-11947) Results obtained in Wuerzburg by 
exclusive radiotherapy of the larynx carcinoma in the years 
1976 to 1982. Keim, T. Wuerzburg Univ. (Germany, F.R.). Medi- 
zinische Fakultaet. 27 Feb 1985. 57p. (In German). Order Number 
DE89768375/JAW. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

The dissertation first reviews the results published in the literature 
and then compares the results achieved in Wuerzburg by primary 
radiotherapy with the published data. 


29509 Analytical modeling for neutron capture therapy. 
Wheeler, F.J. (idaho National Engineering Lab., Idaho Falls (USA)); 
Griebenow, M.L.; Wessol, D.E.; Nigg, D.W. Strahlentherapie und 
Onkologie (F.R. Germany), 165(2/3): 186-188 (Feb-Mar 1989). 
DOE Contract AC07-761D01570. (CONF-8805150—: 4. international 
conference on neutron capture therapy, Bremen, DE, May 31, 
1988). 

NEUTRON CAPTURE THERAPY/computerized simulation; 
MONTE CARLO METHOD; MICRODOSIMETRY; FINITE DIFFER- 
ENCE METHOD; RBE; RADIATION TRANSPORT; TRANSPORT 
THEORY; RADIATION DOSE DISTRIBUTIONS; IMAGE PRO- 
CESSING; DISPLAY DEVICES; IRRADIATION PROCEDURES; 
PLANNING 


29510 


Imaging with ''B of intact tissues using magnetic res- 
onance gradient echoes. Richards, T.L. (Washington Univ., 
Seattle, WA (USA). Imaging Research Lab.); Bradshaw, K.M.; Free- 
man, D.M.; Sotak, C.H.; Gavin, P.R. Strahlentherapie und Onkologie 
(F.R. Germany), 165(2/3): 179-181 (Feb-Mar 1989). DOE Contract 
AC07-761D01570. (CONF-8805150—: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 


BORON 11/nmr __ imaging; NEOPLASMS/nmr __ imaging; 
NEOPLASMS/boron compounds; BORON COMPOUNDSAissue dis- 
tribution; TISSUES; NEOPLASMS; INFUSION; RADIATION 
DOSES; FEASIBILITY STUDIES; NMR SPECTRA; RELAXATION 
TIME; SPIN-SPIN RELAXATION; SPIN-LATTICE RELAXATION; 
MICE; RABBITS; LIVER; KIDNEYS; SPLEEN 


29511 United States BNCT program. Robertson, J.S. (Depart- 
ment of Energy, Washington, DC (USA)); Mahoney, F.dJ. 
Strahlentherapie und Onkologie (F.R. Germany), 165(2/3): 249-251 
(Feb-Mar 1989). (CONF-8805150-: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 

NEUTRON CAPTURE THERAPY/usa; BORON COMPOUNDS; 
USA; RESEARCH PROGRAMS 


29512 Distribution of boron in two (B,2H,,SH)?—-infused pa- 
tients with malignant glioma. Slatkin, D.N. (Brookhaven National 
Lab., Upton, NY (USA). Medical Dept.); Finkel, G.C.; Micca, P.L.; 
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Laster, B.H.; Poletti, C.E.; Sweet, W.H. Strahlentherapie und 
Onkologie (F.R. Germany), 165(2/3): 244-246 (Feb-Mar 1989). 
DOE Contract AC02-76CH00016. (CONF-8805150-—: 4. international 
conference on neutron capture therapy, Bremen, DE, May 31, 
1988). 

BORON COMPOUNDS/gliomas; GLIOMAS/boron compounds; 
GLIOMAS; THIOLS; PATIENTS; INFUSION; TISSUE DISTRIBU- 
TION 


29513 Computerized axial tomographic and magnetic reso- 
nance imaging scan follow-up of two patients after boron 
neutron capture therapy for glioblastoma multiforme. Marano, 
S.R. (idaho National Engineering Lab., Idaho Falls (USA)); 
Spickard, J.H.; Griebenow, M.L. Strahlentherapie und Onkologie 
(F.R. Germany), 165(2/3): 240-242 (Feb-Mar 1989). DOE Contract 
AC07-761D01570. (CONF-8805150—: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 

GLIOMAS/computerized tomography; GLIOMAS/nmr imaging; 
GLIOMAS/neutron capture therapy; GLIOMAS; IMAGES; PA- 
TIENTS; CONTRAST MEDIA 


29514 Proposed protocol for clinical trials of boron neutron 
capture therapy in gliblastoma multiforme. Dorn, R.V. Ill (idaho 
National Engineering Lab., Idaho Falls (USA)); Spickard, J.H.; 
Griebenow, M.L. Strahlentherapie und Onkologie (F.R. Germany), 
165(2/3): 233-234 (Feb-Mar 1989). DOE Contract AC07- 
761D01570. (CONF-8805150-: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 

NEUTRON CAPTURE THERAPY/document types; GLIOMAS/ 
neutron capture therapy; BORON COMPOUNDS; HOSPITALS; 
GLIOMAS; PATIENTS 


29515 Radioiodinated glucose analogues for use as imaging 
agents. Goodman, M.M.; Knapp, F.F. Jr. To Dept. of Energy, 
Washington, DC. USA Patent 4,789,542. 6 Dec 1988. Filed date 29 
Apr 1986. A61K 43/00;A61K 49/00. vp. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a radioiodinated branched carbohydrate for 
tissue imaging. lodine-123 is stabilized in the compound by attach- 
ing it to a vinyl functional group that is on the carbohydrate. The 
compound exhibits good uptake and retention and is promising in 
the development of radiopharmaceuticals for brain, heart, and tumor 
imaging. 


5507 Microbiology 


Refer also to citation(s) 27806, 27813, 28162, 28163, 29484 


5509 Pathology 
Refer also to citation(s) 28514, 29458, 29549 


29516 (AD-A-203487/4/XAB) Binding assays for the quanti- 
tative detection of P. brevis polyether neurotoxins in biological 
samples and antibodies as therapeutic aids for polyether ma- 
rine intoxication. Annual report, 1 December 1987-30 November 
1988. Baden, D.G. Miami Univ., Coral Gables, FL (USA). 15 Dec 
1988. 32p. Available from NTIS, PC A03/MF A01. 

The polyether lipid-soluble toxins isolated from the marine di- 
noflagellate Ptychodiscus brevis (formerly Gymnodinium breve) can 
be detected using two separate types of specific binding reaction. 
Using tritiated PbTx-3 as a specific probe for binding to voltage- 
dependent sodium channels in rat brain synaptosomes or to specific 
polyclonal antibodies, binding equilibria and displacement by unla- 
beled brevetoxins were compared. Labeled toxin can be displaced 
in a competitive manner by any of the other 5 naturally-occurring 
toxins; the quantitative displacement ability of each appears to re- 
flect individual potency in fish bioassay. A comparison of ED50 in 
Radioimmunoassay and EDS50 in synaptosome binding assay indi- 
cates that the former assay is useful for detection of toxins which 
possess the structural backbone of PbTx-3, the immunizing hapten. 
Thus, the two assays have quantitative applicability; the sodium 
channel with respect to potency and the antibodies with respect to 
Structure. Microtiter plate assays utilizing each specific brevetoxin 
binding component and enzyme-linked toxin hapten have been 


successful and indicate a general applicability of colorimetric proto- 
types. There, is however, considerable manipulation required to 
decrease non-specific binding of the hydrophobic toxin-enzyme 
complex to the plates. Preliminary studies aimed at producing mon- 
oclonal antibodies have been explored using brevetoxins linked to 
keyhole limpet hemocyanin. 


29517 (DOE/ER/13371—1-Vol.6, pp. 55-58) Victorin as a tool 
for elucidating the molecular mechanism of disease specificity 
in Victoria blight of oats. Macko, V. (Cornell Univ., Ithaca, NY 
(USA)); Wolpert, T.J.; Acklin, W.; Arigoni, D. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340—: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC A09/MF A01. 

The fungus, Cochliobolus victoriae Nelson causal agent of Victo- 
ria blight of oats, produces a host-selective toxin, victorin. Victorin, 
the primary pathogenic determinant of the fungus, elicits disease 
symptoms in susceptible oat seedlings but not in seedlings of a 
near-isogenic resistant line. Recently they have completed the isola- 
tion and characterization of victorin through analysis of the purified 
toxin and its degradation products. The most abundant toxic compo- 
nent in the culture filtrate, victorin C (molecular weight 814, 
corresponding to the empirical formula C3;H,50,3NeCls is com- 
posed of a cyclic combination of the six components, glyoxylic acid, 
1; 5,5-dichloroleucine, 2; erythro-8-hydroxylysine, 5; and a-amino- 
B-chloro-acrylic acid. 


29518 (DOE/ER/13371-1-Vol.6, pp. 59-67) Molecular tagging 
of a toxin-resistance gene. Briggs, S.P. (Pioneer Hi-Bred Interna- 
tional, Inc., Johnston, IA (USA)). Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AO9/MF A01. 

Helminthosporium leaf spot is a spotting or blighting disease of 
maize caused by at least three races of Cochliobolus carbonum 
Nelson. As with other plant pathogens, race 1 is defined by the abil- 
ity to infect only certain host varieties. Race 1 produces large, tan, 
oval lesions with concentric zones on the foliage and may cover the 
ear with black mold. The ability of race 1 to infect has been tightly 
linked with the ability to produce a host-selective toxic metabolite 
(HC-toxin) in culture. Likewise, disease resistance is corrected with 
100-fold less sensitivity to HC-toxin. The objective of this work is to 
molecularly clone the Hm1 gene, as the first step towards an eluci- 
dation of the basis of resistance to C. carbonum race 1 and to 
HC-toxin. A progress report is presented describing the strategy, 
pitfalls, and results obtained to date. 


29519 (DOE/ER/13371-1-Vol.6, pp. 172) Immunoreactivity of 
viral-induced pathogenesis-related proteins. Mohamed, F. (Univ. 
of Missouri, Columbia (USA)); Sehgal, O.P. Missouri Univ., 
Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

Viral infection eliciting a localized necrotic reaction in some plants 
is accompanied by an increased synthesis and/or accumulation of 
low molecular weight proteins, termed pathogenesis-related (PR) 
proteins. This plant reaction, known as hypersensitivity, is consid- 
ered to be a defense response that restricts viral replication to the 
initially infected and some neighboring cells. The role of PR proteins 
in this process is unclear. Infection of the primary leaves of Phaseo- 
lus vulgaris L. Pinto with southern bean mosaic virus (SBMV) 
results in the production of discrete 3 to 4 mm brown lesions with 
pale centers and induction of 17 kd and 21 kd PR-like proteins. This 
study was undertaken to determine if infection with viruses that 
cause lesions of divergent phenotypes induces similar proteins, and 
if so, what interrelationship exists between the proteins? The 
viruses were: SBMV; tobacco mosaic virus (TMV), small, 0.5 to 1 
mm intense black lesions; bean pod mottle virus, BPMV, diffuse 3 
to 5 mm purple-colored non-necrotic spots; and tobacco ringspot 
virus, TRSV, large 4 to 6 mm solid, dark brown necrotic lesions. 


29520 (DOE/ER/13371—1-Vol.6, pp. 178) Greenbugs and 
wheat: a model system for the study of phytotoxic Homoptera. 
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Ryan, J.D. (Oklahoma State Univ., Stillwater (USA)); Johnson, R.C.; 
Mort, A.J.; Morgham, A. Missouri Univ., Columbia, MO (USA). 1987. 
(CONF-8704340-: 6. annual plant biochemistry and physiology 
symposium, Columbia, MO, US, April 1, 1987). In Current topics in 
plant biochemistry and physiology: Volume 6. Available from NTIS, 
PC AO9/MF A01. 

The greenbug (Schizaphis graminum) is an aphid capable of in- 
ducing severe chlorosis and necrosis in graminaceous hosts. In 
wheat, single dominant genes have been found which provide high 
levels of tolerance to the toxic effects of greenbug feeding; but in 
each case a new greenbug biotype has appeared capable of com- 
pletely overcoming this tolerance. Basic information on the 
physiological, behavior, and molecular aspects of the greenbug/ 
wheat interaction is needed if the selection of stable sources of re- 
sistance is to be accomplished. Through the use of different 
greenbug biotypes and differentially responding near-isogenic lines, 
they have begun to understand several aspects of the components 
of the greenbug/wheat interaction. 


5520 Public Health 
Refer also to citation(s) 29362, 29381 


29521 (PB-89-152979/XAB) NIOSH (National Institute for 
Occupational Safety and Health) grants: research and demon- 
stration projects. Annual report, fiscal year 1987. National Inst. 
for Occupational Safety and Health, Atlanta, GA (USA). May 1988. 
232p. (DHHS/PUB/NIOSH-88-115). Available from NTIS, PC 
A11/MF A01. 

See also PB—88-105903. 

This annual report provides a synopsis of NIOSH research and 
demonstration grants for fiscal year 1987. The projects were 
grouped according to the following major interest areas: occupa- 
tional lung diseases, musculoskeletal injuries, occupational cancers, 
traumatic injuries, disorders of reproduction, neurotoxic disorders, 
noise induced hearing loss, dermatologic conditions, psychological 
disorders, engineering control systems, respirator research, and 
other occupational concerns. In each of these subgroupings the re- 
search projects were grouped according to the type of grant such 
as research project grant, career development grant, and small 
grant. The work of each grant was summarized and publications 
arising from this work were included in each report. Statistics were 
also provided concerning the number and amount of funds awarded 
by grant type, program area, and region or state. Indices were pro- 
vided, arranged by grant number, to assist the reader in locating 
particular grants. Grants can also be found through the grantee in- 
stitution or the name of the principal investigator. 


5530 Agriculture and Food Technology 


Refer also to citation(s) 28251, 28265, 29395, 29485, 29517, 
29518, 29519, 29520, 29552 


29522 (CNIC—00146) Comparison of mutagenic effects of 
common wheat by electron beam, fast neutron and Co 
gamma ray irradiation. An Daochang; Wang Linging. China Nu- 
clear Information Centre, Beijing, BU (China). Feb 1988. 18p. (In 
Chinese). (AC-IAAE-0015). Order Number DE89613750/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
After winter wheat was irradiated by electron beam, fast neutron 
and +-rays, respectively, the RBE value of electron beam to both 
fast neutrons and +-rays was less than one, the RBE value of fast 
neutron to +-rays was largely more than one. This results indicated 
that biological effect of M; generation induced by electron beam 
was less than that of fast neutrons very much, and similar to +-ray 
irradiation. With electron beam irradiation, the half-lethal doses of 
M, generation were from 185 to 370 Gy, closer to 370 Gy, the 
lethal doses from 740 to 925 Gy. M2 mutation efficiency with elec- 
tron beam treatment was larger as compared with that with both 
fast neutrons and +-rays. A wider mutation spectrum and higher 
mutation efficiency compared with other physical mutagens can be 
obtained with electron beam irradiation, about 30% higher than that 
with +-ray irradiation. The best doses of irradiation with electron 
beam were 370 to 555 Gy. Fast neutrons, a better dose of which 
was 25 Gy, could induce more mutants than that with -+-rays in Mo 


generation. The dose in which biological injury reached to 50% was 
the best dose for Mz mutants by electron beam irradiation. 


23523 (DOE/AL/45784—-T1) Depuration of shellfish by irradi- 
ation: Final technical report, October 1, 1987—March 31, 1989. 
Beghian, L.E.; Mallett, J.C. Lowell Univ., MA (USA). Radiation Lab. 
1989. 5ip. DOE Contract FG04-87AL45784. Order Number 
DE89011659/JAW. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

Studies by the University of Lowell Radiation Laboratory and the 
US National Marine Fisheries Service N.E. Laboratory in Glouces- 
ter, MA on softshelled clams (Mya arenaria) demonstrated the 
effectiveness of low to medium doses of Cobalt 60 source gamma 
irradiation in the inactivation of Escherichia coli, Salmonella ty- 
phimurium, Staphylococcus aureus and Streptococcus faecalis. 
Post-irradiation survival and organoleptic studies when extended to 
hardshelled clams (Mercinaria mercenaria) and American oysters 
(Crassostrea virginica) showed no significant decline in consumer 
qualities or 6 day post irradiation survival in oysters at doses of up 
to 3.0 kGy. The capacities of the American oyster to sustain rela- 
tively high doses of gamma irradiation were demonstrated by 6 day 
post-exposure survivorship values of greater than 90% for samples 
receiving 3.0, 5.0 and 7.0 kGy. Initial studies of inactivation of Polio 
| virus and a simian rotavirus (SA-11) was conducted in both hard- 
shelled clams and oysters. Of greatest interest was the behavior of 
Hepatitis A virus (HAV), in live, irradiated shellfish. The average log 
decrement value for HAV in oysters was calculated at 2.0 kGy. 
From these data it appears that doses of up to 2 kGy can be ap- 
plied to: reduce or eliminate bacterial pathogens, reduce the 
infectivity of human viral pathogens by one or more orders of mag- 
nitude, and preserve market qualities of longevity, appearance, 
odor, taste and texture. 23 refs., 11 figs., 3 tabs. 


29524 (DOE/ER/13371-1-Vol.6, pp. 156-158) Future direction 
of agricultural research. Young, A. (Office of Science and Technol- 
ogy Policy, Washington, DC (USA)). Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AO9/MF A01. 

At the invitation of the Office of Science and Technology Policy 
(OSTP), representatives of the US Department of Agriculture 
(USDA), the Department of Energy (DOE) and the National Science 
Foundation (NSF) met in late October, 1985, to ponder two issues: 
to consider specific areas of research that would benefit from con- 
certed Administration financing and research talent in academe, and 
the state of the support for basic research in plant sciences. The 
objective was that the concept of the NSF’s Engineering Research 
Centers might reasonably be extended to other fields to promote a 
broad interdisciplinary approach to problem-solving, and to improve 
cooperative linkages between scientists, engineers and industry. 


29525 (IAEA-AL-007) Report on the intercomparison run 
IAEA-154 radionuclides in whey powder. Cooper, E-L.; 
LaBrecque, J.J.; Dekner, R.; Reichel, F.; Schelenz, R. International 
Atomic Energy Agency, Seibersdorf (Austria). Laboratories. Sep 
1988. 31p. Order Number DE89613782/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The results of the intercomparison on whey powder (IAEA-154) 
for the determination of elevated levels of radioactivity are reported. 
The data for thirty-one laboratories from sixteen different countries 
have been considered and include the determination of the follow- 
ing radionuclides: Cs, '°7Cs, *°K, Sr. According to a statistical 
evaluation sufficient data for recommended mean values and confi- 
dence intervals have been received for: ‘Cs: 1355 Ba/kg 
(1295-1417); 197Cs: 3749 Ba/kg (3613-3887); *°K: 1575 Ba/kg 
(1511-1644); 9°Sr: 6.9 Ba/kg (6.0-8.0). Reference date: 31 August 
1987. 3 refs, figs and tabs. 


29526 (IAEA-AL—009) Report on the intercomparison run 
IAEA-152 radionuclides in milk powder. Cooper, E.L.; 
LaBrecque, J.J.; Dekner, R.; Reichel, F.; Schelenz, R. International 
Atomic Energy Agency, Seibersdorf (Austria). Laboratories. Sep 
1988. 32p. Order Number DE89613783/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 
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The resuits of the intercomparison on milk powder (IAEA-152) for 
the determination of elevated levels of radioactivity are reported. 
The data from thirty-nine laboratories from eighteen different coun- 
tries have been considered and include the determination of the 
following radionuclides: '**Cs, '97Cs, 4°K, 9°Sr. According to a sta- 
tistical evaluation sufficient data for recommended mean values and 
confidence intervals have been received for: '4Cs: 764 Ba/kg 
(722-802); 187Cs: 2129 Bo/kg (2053-2209); “°K: 539 Ba/kg (510- 
574); °°Sr: 7.7 Ba/kg (7.0-8.3). Reference date: 31 August 1987. 3 
refs, figs and tabs. 


29527 (STU—86-4303) Aquaculture with agricultural energy - 
A case study. Nilsson, C. Swedish National Board for Technical 
Development, Stockholm (Sweden). 1988. 85p. (Im Swedish). Order 
Number DE89766903/JAW. Available from NTIS (US Sales Only), 
PC AO5/MF A01. 

in the last years aquaculture has become of interest for Swedish 
agriculture. The areas of production that have been of most interest 
are growing of crayfish and rainbow trout. Another species that has 
been introduced in the last years is the giant river prawn (Macro- 
brachium Rosenbergii). According to market researches an 
intensive cultivation in a warm indoor environment should be prof- 
itable in Sweden. Since the prawn has its optimum temperature at 
about +30 deg C, special steps must be taken to limit the energy 
consumption in the cultivation. The possibilities for a prawn culture 
has been studied at a farmstead where the possible yearly produc- 
tion has been estimated to 1500-2000 kg. The intention is to run the 
cultivation in a separate building about 100 m from the animal 
houses. In the case studied a good supply of ground-water is avail- 
able close to the prawn-culture house which lead to that a 
heat-pump using ground-water as a heat-source turned out to be 
the most economical heating alternative. Assuming an electricity 
price of 0.40 SEK/kWh and an oil price of 2500 SEK/m® the alterna- 
tive using direct electric heating was second most favourable. The 
oil-heating alternative ended up with about the same yearly costs as 
direct electric heating while the alternative with a heat-pump using 
exhaust ventilating air from the animal houses and the solution with 
water-borne electric heating were slightly more expensive. If the en- 
ergy costs increase still more the ground-water heat-pump will still 
be most economically favourable while the heat-pump using animal 
house ventilating air will be second best. 
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29528 (AD-A-203280/3/XAB) Implication of prostaglandins 
and histamine h1 and h2 receptors in radiation-induced tem- 
perature responses of rats. Kandasamy, S.B.; Hunt, W.A,; 
Mickley, G.A Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA). 1988. 13p. (AFRRI-SR-88-4). Available from 
NTIS, PC A03/MF A01. 

Pub. in Radiation Research, Vol. 114, 42-53(1988). 

Exposure of rats to 1-15 Gy cobalt 60 gamma radiation induced 
hyperthermia, whereas 20-200 Gy induced hypothermia. Exposure 
either to the head or to the whole body to 10 Gy induced hyperther- 
mia, while body-only exposure produced hypothermia. This 
observation indicates that radiation-induced fever is a result of a di- 
rect effect on the brain. The hyperthermia due to 10 Gy was 
significantly attenuated by the pre- or post-treatment with a cycloox- 
genase inhibitor, indomethacin. Hyperthermia was also altered by 
the central administration of a mu receptor antagonist naloxone but 
only at low doses of radiation. These findings suggest that radiation- 
induced hyperthermia may be mediated through the synthesis and 
release of prostaglandins in the brain and to a lesser extent to the 
release of endogenous opioid peptides. The release of histamine 
acting on H(1) and H(2) receptors may be involved in radiation- 
induced hypothermia since both the H(1) receptor antagonist, 
mepyramine, and H(2) receptor antagonist, cimetidine, antagonized 


the hypothermia. The results of these studies suggested that the re- 
lease of neurohumoral substances induced by exposure to ionizing 
radiation is dose dependent and has different consequences on 
physiological processes such as the regulation of body temperature. 
Furthermore, the antagonism of radiation-induced hyperthermia by 
indomethacin may have potential therapeutic implications in the 
treatment of fever resulting from accidental irradiations. 


29529 (AD-A-203429/6/XAB) Effect of disodium cromogly- 
cate (DSCG) and antihistamines on post-irradiation cerebral 
blood flow and plasma levels of histamine and neurotensin. 
Cockerham, L.G.; Pautler, E.L.; Carraway, R.E.; Cochrane, D.E.; 
Hampton, J.D. Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA). 1988. 11p. (AFRRI-SR—88-3). Available from 
NTIS, PC AO3/MF A01. 

Pub. in Fundamental and Applied Toxicology, Vol. 10, 233- 
242(1988). 

In an attempt to elucidate mechanisms underlying the irradiation- 
induced decrease in regionai cerebral blood flow (rCBF) in primates, 
hippocampal and visual cortical blood flows of rhesus monkeys 
were measured by hydrogen clearance, before and after exposure 
to 100-Gy, whole-body, gamma irradiation. Systemic blood pres- 
sures were monitored simultaneously. Systemic arterial plasma 
histamine and neurotensin levels were determined preirradiation 
and postirradiation. Compared to contro] animals, the irradiated 
monkeys exhibited an abrupt decline in systemic blood pressure to 
23% of the preirradiation level within 10-min postirradiation, falling 
to 12% by 60 min. A decrease in hippocampal blood flow to 32% of 
the preirradiation level was noted at 10-min postirradiation, followed 
by a slight recovery to 43% at 30 min and a decline to 23% by 60 
min. The cortical blood flow for the same animals showed a steady 
decrease to 29% of the preirradiation levels by 60-min postirradia- 
tion. Animals given the mast-cell stabilizer disodium cromoglycate 
and the antihistamines mepyramine and cimetidine before irradiation 
did not exhibit an abrupt decline in blood pressure but displayed a 
gradual decrease to a level 33% below preirradiation levels by 60 
min postirradiation. Also, the treated, irradiated monkeys displayed 
rCBF values that were not significantly different from the nonirradi- 
ated controls. The plasma neurotensin levels in the irradiated 
animals, treated and untreated, indicated a nonsignificant postirradi- 
ation increase above control levels. 


23530 (AD-A-203430/4/XAB) Effect of 4-hydroxypyrazolo 
(3,4-D) pyrimidine (allopurinol) on post-irradiation cerebral 
blood flow: implications of free-radical involvement. Cocker- 
ham, L.G.; Arroyo, C.M.; Hampton, J.D. Armed Forces Radiobiology 
Research Inst., Bethesda, MD (USA). 1988. 7p. (AFRRI-SR-88-2). 
Available from NTIS, PC A02/MF A01. 

Pub. in Free Radical Biology and Medicine, Vol. 4, 279- 
284(1988). 

Early transient incapacitation (ETI) is the complete cessation of 
motor performance, occurring transiently and within the first 30 min 
following exposure to supralethal doses of ionizing irradiation. Stud- 
ies have reported severe decreases in regional cerebral blood flow 
(rCBF) in primates at the same postirradiation time after receiving 
supralethal doses of gamma irradiation. One study demonstrated a 
dramatic fall of total cerebral blood flow following a single, 25-Gy, 
Co exposure. Free radical interactions have been implicated in a 
large number of pathological conditions including irradiation injury, 
ischemia, microvascular injury, and cell membrane damage. The 
triphasic cerebral ischemic response seen after irradiation may be 
even more damaging than complete ischemia since reperfusion 
may lead to the formation of additional free radicals. A possible 
mode of pharmacologic intervention may be the introduction of su- 
peroxide dismutase or allopurinol since both were used to attenuate 
the biochemical and functional damage usually associated with free- 
radical production. This study was designed to determine whether 
the inhibition of free radical formation via the preirradiation 
administration of allopurinol would be successful in altering the po- 
Stirradiation hypotension and reduced rCBF. The hippocampus and 
the hypothalamus, were selected for the determination of blood flow 
in this study since a dramatic, postirradiation decrease in blood flow 
has been reported in these areas. 


29531 (AD-A-203940/2/XAB) AFRRI (Armed Forces Radiobi- 
ology Research Institute) reports: July, August, September 
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1988. Technical report. Armed Forces Radiobiology Research 
Inst., Bethesda, MD (USA). Nov 1988. 82p. Available from NTIS, 
PC AOS/MF AQ1. 

Includes Rept. nos. AFRRI-SR88-20 through AFRRI-SR88-29. 

Contents include: prevention and treatment of the gastric 
symptoms of radiation sickness; prospects for management of gas- 
trointestinal injury associated with the acute radiation syndrome; 
alterations in phosphate metabolism during cellular recovery of radi- 
ation damage in yeast; alterations in bidirectional transmembrane 
calcium flux occur without changes in protein kinase C levels in rat 
aorta during sepsis; modeling radical yields in oriented DNA ex- 
posed to high-LET radiation; stochastic model of free-radical yields 
in oriented DNA exposed to densely ionizing radiation at 77K; in 
vivo effects and interactions of recombinant interleukin-1 and tumor 
necrosis factor in radioprotection and in induction of fibrinogen; cy- 
tokines in therapy of radiation injury; effects of dithiothreitol, a 
sulfhydryl reducing agent, on CA(1) pyramidal cells of the guinea 
pig hippocampus in vitro; and recombinant interleukin-1 alpha and 
recombinant tumor-necrosis factor alpha synergise in vivo to induce 
early endotoxin tolerance and associated hematopoietic changes. 


29532 (EGG-BNCT-8353-Vol.3-No.1) PBF/BNCT Program for 
cancer treatment: Volume 3, No. 1: Bulletin. Dorn, R.V. Ill. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Jan 1989. 30p. DOE Con- 
tract ACO7-761D01570. Order Number DE89011029/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Highlights of the PBF/BNCT Program during January include 
progress in: gross boron analysis in tissue blood and urine (approx- 
imately 400 biological samples were analyzed, including samples 
from the first dog with melanoma and the first two dogs from the 
acute radiation response study at BNL); analytical methodologies 
development for (Sodium Borocaptate) purity determination (arrival 
of a new HPLC column allowed good separation of the various 
boronated species in the BSSB compound), and in several related 
areas. 


29533 (IC—88/321) Systematic review on aromatic L-amino 
acid decarboxylase (5-hydroxytryptophan decarboxylase). Rah- 
man, M.K.; Nagatsu, T. International Centre for Theorétical Physics, 
Trieste (Italy). Nov 1988. 40p. Order Number DE89613685/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Aromatic L-amino acid decarboxylase (AADC, EC. 4.1.1.28) 
with L-5-hydroxytryptophan as a_ substrate (also called L-5- 
hydroxytryptophan decarboxylase, 5-HTPDC) decarboxylates 
L-5-hydroxytryptophan to serotonin (5-HT), an important neurotrans- 
mitter that involved in the regulation of neuronal functions, behaviour 
and emotion of higher animals. As it is an important enzyme, many 
researchers are now working on its physiological functions and 
properties and also on its isolation, purification and characterization 
from mammalian tissues. But up to now no systematic review stud- 
ies have been done on this enzyme. We made systematic studies 
on this enzyme in tissues and brains of rats, and human subjects. 
We also developed highly sensitive assay methods of the enzyme. 
This new method led us to discover the enzyme in the sera of vari- 
ous animals. We examined the developmentai changes of 5-HTPDC 
in the sera of animals. We discovered an endogenous inhibitor of 
the enzyme in the monkey blood. The purification of the enzyme 
were performed by us and other researches from the sera, brains, 
adrenals, liver and kidneys of mammals. These and other results of 
up to date research papers on 5-HTPDC have been reviewed in 
this paper. (author). 71 refs, 10 figs, 14 tabs. 


29534 (INIS-mf—11406, pp. 94) Effectiveness of stable iodine 
prophylaxis in rats and their offsprings depending on the di- 
etary iodine. Experimental and compartment modelling study. 
Turai, |. (Orszagos Frederic Joliot-Curie Sugarbiologiai es Sug- 
aregeszseguegyi Kutato Intezet, Budapest (Hungary)); Sztanyik, 
L.B. European Society for Radiation Biology, Liege (Belgium). 1988. 
(CONF-8810353-: 21. annual meeting of the European Society for 
Radiation Biology, Tel-Aviv, IL, 24-30 Oct 1988). In European 
Society for Radiation Biology 21. annual meeting. Program and ab- 
stracts. Available from NTIS (US Sales Only), PC AO7/MF A01 - 
OSTI; INIS. 

IODINE 131/preventive medicine; THYROID/radionuclide kinetics; 
RATS; REACTOR ACCIDENTS; THYROID 


29535 (INIS-mf-11406, pp. 91) Thyroid radiation following 
the Chernobyl accident in CEC countries. An assessment of 
the projected fatal and non-fatal harm. Malone, J.F. (Saint 
James’s Hospital, Dublin (ireland)); Gilligan, P. European Society 
for Radiation Biology, Liege (Belgium). 1988. (CONF-8810353—: 21. 
annual meeting of the European Society for Radiation Biology, 
Tel-Aviv, IL, 24-30 Oct 1988). In European Society for Radiation Bi- 
ology 21. annual meeting. Program and abstracts. Available from 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

EUROPEAN COMMUNITIES/transfrontier contamination; IODINE 
131/radioecological concentration; © THYROID/radiation doses; 
CHERNOBYLSK-4 REACTOR; FORECASTING; INGESTION; 
INTERNAL IRRADIATION; PROBABILISTIC ESTIMATION; RADIA- 
TION INJURIES; REACTOR ACCIDENTS; RISK ASSESSMENT; 
THYROID 


29536 (INIS-mf—11406, pp. 92) Malignant transformation and 
activation of oncogenes by uranium aerosols released from 
Chernobyl. Servomaa, K. (Finnish Centre for Radiation and Nu- 
clear Safety, Helsinki (Finland)); Rytoemaa, T. European Society for 
Radiation Biology, Liege (Beigium). 1988. (CONF-8810353—: 21. 
annual meeting of the European Society for Radiation Biology, 
Tel-Aviv, IL, 24-30 Oct 1988). In European Society for Radiation Bi- 
ology 21. annual meeting. Program and abstracts. Available from 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 
RADIOACTIVE AEROSOLS/radiation hazards; URANIUM 
radiation hazards; CHERNOBYLSK-4 REACTOR; IN VITRO; 
ONCOGENES; REACTOR ACCIDENTS; SUBLETHAL IRRADIA- 
TION; URANIUM; CARCINOGENESIS; HUMAN POPULATIONS 


29537 (LA-UR-89-1183) Failsafe ion chamber errant beam 
detector tailored for personnel protection. Pium, M.A.; Browman, 
A.A.; Brown, D.; Lee, D.M.; McCabe, C.W. Los Alamos National 
Lab., NM (USA). 1989. 4p. DOE Contract W-7405-ENG-36. (CONF- 
890335-83: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE&9011191/JAW. Available from 
NTIS, PC A02 - OSTI. 

This fail-safe ion chamber system is designed to be part of the 
personnel safety system (PSS) for the Los Alamos Neutron Scatter- 
ing Center (LANSCE) at the Los Alamos National Laboratory. Its job 
is to protect the occupants of the experimental areas from large ra- 
diation doses caused by errant beam conditions during beam 
transport from the Proton Storage Ring (PSR) to the LANSCE 
neutron spallation target. The worst case beam spill scenario is cal- 
culated to result in a personnel exposure of about 0.01 Gys/s (1 
rad/s). Although the preferred solution is to increase the bulk shield- 
ing between the beam line and the experimental area, the physical 
dimensions of the site do not permit an adequate amount of shield- 
ing to be added. The solution adopted is a layered system of three 
types of highly reliable detector systems: a current limiter system 
located in the beam line, a neutron detector system located in the 
experimental areas, and an ion chamber system located on the 
walls of the beam line tunnels. The ion chamber system is capable 
of shutting off the beam in less than 0.5 s, resulting in a worst case 
personnel exposure of 0.005 Gys (0.5 rad). 4 figs. 


29538 (LA-UR-89-1333) Measured neutron beam line 
shielding effectiveness of several iron/polyethylene configura- 
tions. Legate, G.L.; Howe, M.L.; Mundis, R.L. Los Alamos National 
Lab., NM (USA). 1988. 4p. DOE Contract W-7405-ENG-36. (CONF- 
8810182-26: International collaboration on advanced neutron 
sources (ICANS), Los Alamos, NM, US, October 3, 1988). Order 
Number DE89011173/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Neutron and gamma-ray leakage measurements were taken at 
various stages of shield construction of neutron flight path 5 (the 
Lash-up flight path) at LANSCE, to compare the relative effective- 
ness of several configurations. Dose equivalent rates were 
determined for three categories: “low-energy neutrons”, below 20 
MeV; “high- energy neutrons”, above 20 MeV; and gamma rays, as 
measured by hand-held survey instruments. The low energy 
neutrons were measured by activation of an indium foil in a paraffin- 
filled cadmium canister, sized to be generally insensitive above 20 
MeV. High-energy neutrons were measured by (n,2n) production of 
Carbon 11 in a plastic scintillator with a 20-MeV threshold. Thermal 
neutrons were not measured at the shield-leakage test points. 
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Room-scattered neutrons were observed by Aibatross IV detector 
readings, which were taken beside the shield as a measure of vari- 
ation of room background as the shield configuration changed. 1 
fig., 1 tab. 


29539 (NRPB-R-226) Health effects models developed from 
the 1988 UNSCEAR report. Stather, J.W.; Muirhead, C.R.; 
Edwards, A.A.; Harrison, J.D.; Lloyd, D.C.; Wood, N.R. National Ra- 
diological Protection Board, Chilton (UK). Dec 1988. 99p. Available 
from H.M. Stationery Office, London, price Pound 7.00. 

This publication is a review of information available for assessing 
the health effects likely to arise in the UK population following expo- 
sure to external radiation or as a result of intakes of radionuclides. 
Much of the information in the report is drawn from the 1988 UN- 
SCEAR report. Dose-effect relationships are given for early and late 
effects. The development of these health effects models has taken 
into account the revised dosimetry for the Japanese survivors of the 
atomic bombings in Hiroshima and Nagasaki and the most recent 
data on cancer rates in the population as a result of the follow-up to 
1985. This has resulted in an increase in the estimated risk of 
radiation-induced cancer compared with that previously recom- 
mended by ICRP in 1977, by a factor of about three. 


29540 Canine spontaneous brain tumors - a large animal 
model for BNCT. Gavin, P.R. (Washington State Univ., Pullman, 
WA (USA). Dept. of Veterinary Clinical Medicine and Surgery); Kraft, 
S.L.; Wendling, L.R.; Miller, D.L. Strahlentherapie und Onkologie 
(F.R. Germany), 165(2/3): 225-228 (Feb-Mar 1989). DOE Contract 
AC07-761D01570. (CONF-8805150-: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 
DOGS/neutron capture therapy; NEUTRON CAPTURE THER- 
APY/boron compounds; DOGS; BRAIN; NEOPLASMS; NMR 
IMAGING; COMPUTERIZED TOMOGRAPHY; INFUSION; BLOOD 


29541 Effects of ionizing radiation and dexamethasone on 
the blood-brain-barrier and blood-tumor-barrier: Implications 
for boron neutron capture therapy of brain tumors. Dorn, R.V. 
Ill (Idaho National Engineering Lab., Idaho Falls (USA)); Spickard, 
J.H.; Griebenow, M.L. Strahlentherapie und Onkologie (F.R. Ger- 
many), 165(2/3): 219-221 (Feb-Mar 1989). DOE Contract 
AC07-761D01570. (CONF-8805150—: 4. international conference on 
neutron capture therapy, Bremen, DE, May 31, 1988). 

NEUTRON CAPTURE THERAPY/blood-brain barrier; NEO- 
PLASMS/neutron capture therapy; IONIZING RADIATIONS; 
EXTERNAL IRRADIATION; LABORATORY ANIMALS; PATIENTS; 
RADIOTHERAPY; DEXAMETHASONE; BRAIN; NEOPLASMS; 
BORON COMPOUNDS 


29542 Biological efficacy of a boronated porphyrin as mea- 
sured in cell culture. Laster, B.H. (Brookhaven National Lab., 
Upton, NY (USA)); Popenoe, E.A.; Fairchild, R.G.; Kahl, S.B.; Kalef- 
Ezra, J. Strahlentherapie und Onkologie (F.R. Germany), 165(2/3): 
203-205 (Feb-Mar 1989). DOE Contract ACO02-76CH00016. (CONF- 
8805150-—: 4. international conference on neutron capture therapy, 
Bremen, DE, May 31, 1988). 

THERMAL NEUTRONS/radiation injuries; THERMAL NEU- 
TRONS/radiosensitizers; RADIOSENSITIZERS/boron compounds; 
CELL CULTURES; PORPHYRINS; EXTERNAL IRRADIATION; RA- 
DIOSENSITIZERS; SURVIVAL CURVES; THIOLS; BORON 10 


29543 Free-electron lasers in ultraviolet photobiology. 
Coohill, T.P. (Department of Physics and Astronomy, Western Ken- 
tucky University, Bowling Green, Kentucky 42101); Sutherland, J.C. 
Journal of the Optical Society of America B: Optical Physics (USA), 
6(5): 1079-1082 (May 1989). 

The potential uses for a free-electron laser (FEL), tunable in 
wavelength from 10 to 400 nm, for photobiological experiments is 
discussed. Inherent problems of cell and molecular absorption, es- 
pecially in certain regions of the ultraviolet (UV), are addressed. 
Absorption values for living cells and viruses at selected wave- 
lengths in the UV are tabulated, and a calculation of the flux needed 
to inactivate mammalian cells is included. A comparison is made of 
the UV output of a proposed rf-linac FEL with those of a monochro- 
mator, a tunable dye laser, and a synchrotron. The advantages of a 
UV FEL are apparent, especially in the wavelength regions where 
the cross section for absorption by biological molecules is low, i.e., 


300 to 400 nm and 10 to 200 nm. It is apparent that a UV FEL 
would be an ideal source for a variety of biological studies that use 
both intact organisms and isolated cells and viruses. 


5602 Thermal Effects 
Refer also to citation(s) 29549 


29544 (DOE/ER/13371—1-Vol.6, pp. 183) Late synthesis of a 
50 Kd, thylakoid-bound polypeptide accompanies photochemi- 
cal and fluorescence induction changes in heat-stressed wheat. 
Harding, S.A. (Kansas State Univ., Manhattan (USA)); Paulsen, 
G.M. Missouri Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 
6. annual plant biochemistry and physiology symposium, Columbia, 
MO, US, April 1, 1987). In Current topics in plant biochemistry and 
physiology: Volume 6. Available from NTIS, PC AO9/MF A01. 

Supraoptimal temperatures (25° to 35°C) during grain filling re- 
duce yield of wheat (Triticum aestivum) grown in the central plains 
states. Loss of photosynthetic capacity occurs, but the mode of in- 
jury has not yet been characterized using intact, mature plants in a 
moderately stressful environment as the model system. By stressing 
post-anthesis wheat in such a system, they observed a progression 
of injury related phenomena including: (1) Early changes in the 
shape of grana stacks followed by the appearance after two weeks 
of conspicuous intragranal separations; (2) (a) Variable chlorophyll a 
fluorescence (Fv) decreased early but increased late in the stress 
period (after two weeks), (b) The rate of fluorescence quenching 
from P to S (OPSMT) initially decreased but increase late during 
stress; (3) DPIP-mediated intersystem electron transport decreased 
initially but apparently increased late in stress (despite decreasing 
photosynthesis); (4) Increase of a weakly TMBZ-staining 50 Kd, 
membrane-bound polypeptide occurred during the period of DPIP 
activity increase. Their data suggest that events beyond PSIl, in in- 
tersystem electron transport, are relatively important limitations to 
photosynthesis during heat stress. They speculate that the 50 Kd 
polypeptide abstracts electrons from the electron transport system 
for the purpose of degrading chlorophyll in vivo. This protein may 
mediate electron donation from reduced DPIP to the final electron 
acceptor, metronidazole, in vitro. 


29545 (DOE/ER/13371—1-Vol.6, pp. 184) Photoinhibition-like 
response in heat-stressed wheat?. Harding, S.A. (Kansas State 
Univ., Manhattan (USA)); Ferguson, D.L.; Paulsen, G.M. Missouri 
Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual 
plant biochemistry and physiology symposium, Columbia, MO, US, 
April 1, 1987). In Current topics in plant biochemistry and physiol- 
ogy: Volume 6. Available from NTIS, PC AO9/MF A01. 

Several thylakoid component reactions were assayed to identify 
the most labile component of photosynthetic electron transport in 
heat-stressed wheat. Thylakoids were extracted from mature wheat 
plants maintained either at a 35°C or a 20°C daytime temperature 
temperature after anthesis. The results were compared with parallel 
assays of CO2-dependent O2 evolution by peeled leaf discs. 
Ascorbate-DP|P-mediated transport at cytf/b6 declined most rapidly 
of all component reactions measured in wheat genotype 'Len”. PSII 
activity mediated by SiMo in the presence of DCMU varied indepen- 
dently of PSII mediated by DCBQ in both genotypes studied. In 
‘Len” SiMo activity increased, then decreased relatively quickly dur- 
ing the first week of stress. DCBQ-mediated PSII activity decreased, 
increased momentarily, then decreased following decrease of SiMo 
activity. Interestingly, leaf disc photosynthesis measured at two light 
intensities (200 and 400 »E m-* s—') was lower at the higher light 
intensity in stressed ‘Len’ during week one. Their hypothesis is the 
conformational changes effecting both cytf/b6 and the DCMU bind- 
ing properties of the 32 Kd herbicide-binding protein occurred during 
stress. The reduced photosynthetic capacity at higher light intensity 
may have resulted from increased likelihood of charge recombina- 
tion at the PSII reaction center due to those conformation changes. 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 27871, 29377, 29395, 29480 
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29546 (AD-A-—203535/0/XAB) Acute, aquatic toxicity of 
selected mineral particles. Technical report, September 1985- 
October 1986. Johnson, D.W.; Landis, W.G. Chemical Research, 
Development and Engineering Center, Aberdeen Proving Ground, 
MD (USA). Nov 1988. 15p. (CRDEC-TR-88143). Available from 
NTIS, PC A03/MF A01. 

Graphite fibers, nickel-graphite fibers, polycrystalline iron 
whiskers, and graphite Mirco-260 (M-260) were tested to determine 
their toxicities to Daphnia magna. The graphite fibers and nickel- 
graphite fibers were ground with a mortar and pestle before testing. 
The M-260 had an EC50 of 80.6 mg/L for four pooled replicates. 
None of the other compounds caused any deaths at concentrations 
up to 100 mg/L. All the bioassays were 48-hr acute studies. A 96-hr 
growth inhibition assay using Ankistrodesmus falcatus was per- 
formed with the graphite. No inhibition of A. falcatus was observed; 
however, the growth of the algae was enhanced by the two lowest 
test concentrations. 


29547 (AD-A-203690/3/XAB) Plant uptake of 
2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, and 2-amino- 
4,6-dinitrotoluene using ‘C-labeled and unlabeled compounds. 
Final report. Pennington, J.C. Army Engineer Waterways Experi- 
ment Station, Vicksburg, MS (USA). Environmental Lab. Nov 1988. 
71p. (WES/TR/EL-88-20). Available from NTIS, PC A04/MF A01. 

Plant uptake of 2,4,6-trinitrotoluene (TNT) and two of its principal 
degradation products, 4-amino-2,6-dinitrotoluene (4ADNT) and 2- 
amino-4 ,6-dinitrotoluene (2ADNT), were investigated. TNT, 4ADNT, 
and 2ADNT were added to two soils: Tunica silt and Sharkey clay. 
The addition rate was 80 micrograms of the respective treatment 
compound per gram of soil on an oven-dry weight basis. TNT- and 
4ADNT-treated soils received both '4C-labeled and unlabeled com- 
pounds. 2ADNT-treated soils received only unlabeled 2ADNT. 
Results indicated that TNT was degraded in the soil to 4ADNT and, 
to a lesser extent, to 2ADNT. 4ADNT and 2ADNT remained pre- 
dominant in 4ADNT- and 2ADNT- treated soils, respectively. Plant 
uptake was greatest from 4ADNT-treated silt, but also occurred 
from TNT-treated silt and clay. No plant uptake of 2ADNT was ob- 
served. Percent recoveries of treatment compounds from soils by 
solvent extraction were much lower than expected. Recoveries ob- 
tained by complete combustion analysis were higher. 


29548 (CONF-881285—1) Toxicological information for haz- 
ard evaluation: The chemical unit risk estimates database. Lu, 
Po-Yung; Francis, M.W.; Reisman, D.J.; DeRosa, C. Oak Ridge Na- 
tional Lab., TN (USA). 1988. 18p. Sponsored by DOE/ER;EPA. 
DOE Contract AC05-840R21400. From Symposium on health risk 
assessment on environmental, occupational, and life style hazards; 
Taipei, CN; 20-22 Dec 1988. Order Number DE89010367/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Various health hazard assessments have been conducted as part 
of the overall effort to ensure safe application of chemical agents. 
Chemical carcinogenicity and health risk assessments are key 
scientific bases for regulatory actions, but methods for such assess- 
ments are relatively new and are still under development. Different 
experimental protocols can lead to conflicting results that could be 
misleading. Furthermore, expensive experimental evaluations and/or 
risk assessments are often performed repeatedly without reaching 
definitive conclusions. To ensure the best derived risk assessment 
values and to communicate research information, a comprehensive 
Chemical Unit Risk Estimates (CURE) database has been designed 
and implemented. CURE is an interactive, multifunctional database 
based on chemical records for the purpose of providing (a) a focal 
point for the collection and storage of health risk assessment 
numerically generated estimates that provides for side-by-side com- 
parisons of various related risk estimates; (b) a tool for calculating 
numeric health risk estimates; (c) a research instrument to assist in 
document and methodology development; (d) an historical collection 
of estimates yielding a perspective of the development of RAD; and 
(e) an information management system for the US Environmental 
Protection Agency, Office of Health and Environmental Assessment 
documents. 4 refs., 3 tabs. 


29549 


(DOE/ER/13371—1-Vol.6, pp. 35-45) Heat-shock pro- 
tection of sorghum against effects of the host-specific toxin 


from Periconia circinata. Dunkle, L.D. (Purdue Univ., West 
Lafayette, IN (USA)); Traylor, E.A.; Shore, S.H. Missouri Univ., 


Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual plant bio- 
chemistry and physiology symposium, Columbia, MO, US, April 1, 
1987). In Current topics in plant biochemistry and physiology: Vol- 
ume 6. Available from NTIS, PC AO9/MF A01. 

The host-specific toxin produced by Periconia circinata selectively 
enhances the synthesis of four 16-kD proteins and the mRNAs en- 
coding them only in genotypes of sorghum that are susceptible to 
the fungus, while treatment with HgCl, mimics the toxin effects in a 
non-genotype-specific manner. Expression of milo disease symp- 
toms is associated with the enhanced synthesis whether induced by 
PC-toxin or by mercury. Pretreatment of sorghum seedlings with a 
brief exposure to 40°C protected the seedlings against the effects 
of toxin. The heat shock induced the synthesis of heat shock pro- 
teins typical of those in other higher plants, but the 16-kD proteins 
were not among them. Although they are not heat shock proteins, 
the 16-kD proteins share some of the properties of pathogenesis- 
related proteins and can be induced along with some heat shock 
proteins by treatment with cadmium. The protection against the 
effects of PC-toxin by heat shock is due, at least in part, to preven- 
tion of the toxin-enhanced synthesis of the 16-kD proteins. But 
other mechanisms of protection, such as association of heat shock 
proteins with cellular targets of the toxin, cannot be eliminated. 


29550 (DOE/ER/13371—1-Vol.6, pp. 177) Regulation of alco- 
hol dehydrogenase levels by 1-aminocyclopropane-1-carboxylic 
acid in maize roots. Bennett, D.C. (Univ. of California, Berkeley 
(USA)); Reid, M.S.; Freeling, M. Missouri Univ., Columbia, MO 
(USA). 1987. (CONF-8704340-: 6. annual plant biochemistry and 
physiology symposium, Columbia, MO, US, April 1, 1987). In Cur- 
rent topics in plant biochemistry and physiology: Volume 6. 
Available from NTIS, PC AOS/MF A01. 

The 1-aminocyclopropane-1-carboxylic acid (ACC) level and alco- 
hol dehydrogenase activity increased in aerobically grown maize 
(Zea mays L.) roots exposed to hypoxic environments. Treatment 
with aminoethoxyvinyiglycine (AVG), an inhibitor of ACC synthesis, 
reduced ADH activity in hypoxic roots. ADH levels also increased in 
aerobically grown roots treated with ACC and cobalt, but not in 
roots treated with ethylene. These data suggest that ACC per se is 
involved in induction of ADH during anaerobic stress. 


29551 (DOE/ER/13371-1-Vol.6, pp. 181) Supernodulation 
and ntirate tolerance in a soybean mutant. Schuller, K.A. (Univ. 
of Missouri, Columbia (USA)); Day, D.A.; Gresshoff, P.M. Missouri 
Univ., Columbia, MO (USA). 1987. (CONF-8704340-: 6. annual 
plant biochemistry and physiology symposium, Columbia, MO, US, 
April 1, 1987). In Current topics in plant biochemistry and physiol- 
ogy: Volume 6. Available from NTIS, PC AO9/MF A01. 

Soybeans and other legumes, in symbiotic association with Rhi- 
zobium (and Bradyrhizobium) bacteria, can utilize atmospheric 
nitrogen as a nitrogen source, via the bacterial enzyme, nitroge- 
nase. Establishment of the symbiosis requires that the bacteria 
induce nodule formation on the roots of their host plant. Nitrate and 
other forms of combined nitrogen inhibit both nodulation and nitro- 
genase activity. They have isolated mutants of soybean which 
continue to nodulate and exhibit nitrogenase activity in the presence 
of normally inhibitory levels of nitrate. These mutants are also su- 
pernodulated, at usual inoculum doses. At low inoculum doses 
nodulation of at least one of the mutants, nts (nitrate tolerant sym- 
biosis)382, is reduced to the level of the parent cultivar (cv. Bragg). 
Despite this reduction in nodulation, nts382 retains its ability to 
nodulate and fix nitrogen in the presence of high levels of nitrate. 
Therefore, supernodulation is not required for nitrate tolerance. An- 
other feature of nts382 is the high level of ureides found in the 
nodules and xylem sap. Ureides are the major products of nitrogen 
fixation exported from the nodules of soybean. Therefore, it is sur- 
prising that nts382, which has lower nitrogen fixation capacity than 
cv. Bragg, should have a higher ureide content. Elevated ureide lev- 
els appear to be associated with supernodulation because lowering 
the inoculum dose also lowered the ureide content of nts382. 


29552 (IVL-B-898) Physiological mechanisms for acid toler- 
ance in fish. Jerneloev, A. Swedish Environmental Research Inst., 
Stockholm. Nov 1988. 7p. Order Number DE89766908/JAW. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01. 

From experiments with a subspecies of the Japanese fish Tri- 
bolodon hakoniensis it is proposed that the mechanism of chloride 
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excretion cells which is part of the osmoregulatory system of fishes 
also provides a mechanism for acid tolerance through HCL excre- 
tion. Thus salt tolerant fresh water fish species are preselected for a 
degree of acid tolerance. Spawning habits that expose eggs and fry 
to specially acid waters appear to be an important factor to render a 
species susceptible to acidification. The example of Tribolodon 
hakoniensis shows that modification in spawning habits is one of 
the mechanisms for adaption. A population of common carp in Ane- 
boda, Sweden, that lived for some 15 generations in humic, acid 
water show higher acid tolerance than genetically related carp pop- 
ulations. They also show higher concentrations of red blood cells. It 
is proposed that an increase in red blood cells may be a mecha- 
nism through which improvement in acid tolerance can be achieved 
in a fish population through selection within some several decades. 


29553 (PB—89-148233/XAB) Toxicological profile for beryl- 
lium. Final report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). Dec 1988. 95p. (ATSDR/TP-88/07). 
Available from NTIS, PC AO5/MF A01. 

The ATSDR Toxicological Profile for Beryllium is intended to char- 
acterize succinctly the toxicological and health-effects information 
for the substance. It identifies and reviews the key literature. More 
comprehensive sources of specialty information are referenced. The 
profile begins with a public-health statement, which describes in non- 
technical language the substance’s relevant toxicologica! properties. 
Following the statement is material that presents levels of significant 
human exposure and, where known, significant health effects. The 
adequacy of information to determine the substance’s health effects 
is described. Research gaps in toxicologic and health effects infor- 
mation are described. Research gaps that are of significance to the 
protection of public health will be identified in a separate effort. The 
focus of the document is on health and toxicological information. 


29554 (STU-87-4570) Fate and ecological impact of two 
refinery effluents as studied in mesocosms. Mattsson, J.; Lehti- 
nen, C.; Klungsoeyr, J. Swedish National Board for Technical 
Development, Stockholm (Sweden). 31 May 1988. 150p. Order 
Number DE89766905/JAW. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

The waste water from the BP refinery was tested in two concen- 
trations 0.1% and 1%. In the high dose the load of total extractable 
organics were equivalent to 44.1 yg/l of incoming water. Load of 
PHCs caused no accumulation in the sediments and only a small 
accumulation in Mytilus edulis, Lymnea peregra and Macoma 
baltica (2-4 times). In the low dose no accumulation of PHCs oc- 
curred, either in sediments or organisms. In the low dose the main 
effects were stimulatory: * increased net oxygen production and 
carbondioxide consumption, * increased levels of sediment carbon, 
* increased abundance and biomass of Fucus fauna, * increased 
fish production, * however, the abundance decreased of Lymnea 
peregra, Theodoxus fluviatilis, Heterotanais oerstedti and Gam- 
marus spp in the bottom sediments, probably as an effect of the 
organic enrichment. In the high dose the impact was more severe. 
The total metabolism of the ecosystem turned to a more het- 
erotrophic state compared to the controls. This caused oxygen 
deficiency in the bottom sediment and a reduced bottom macro- 
fauna. Also these effects were most probably caused by nutrient 
load and organic enrichment. (authors). 
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29555 (AD-A-203633/3/XAB) Fundamental studies in the 
molecular basis of laser-induced retinal damage. Final report, 1 
March 1979-31 December 1987. Lewis, A. Cornell Univ., Ithaca, 
NY (USA). School of Applied and Engineering Physics. 1 Jan 1988. 
9p. Available from NTIS, PC A02/MF A01. 

This is a comprehensive final report of the support for research 
on fundamental studies in the molecular basis of laser-induced reti- 
nal damage received by the U.S. Army. The initial phases of the 
research focused on tunable-laser resonance Raman spectroscopy 
to investigate the molecular basis of retinal-damage problems. The 
research also saw the first application of femtosecond lasers to the 
visual system. This contract investigated the fundamentals of light- 
induced effects in vision using a variety of important and sensitive 


probes developed in our laboratories. The results obtained led to in- 
sights of significance in most aspects of the visual process from 
femtosecond light absorption, to photoreceptor mechanics and 
chemistry to the protective effect of oil droplets and the characteris- 
tics of the pigment epithelium. 


29556 (AD-A-203634/1/XAB) Fundamental studies in the 
molecular basis of laser-induced retinal damage. Annual report, 
1 May 1986-31 December 1987. Lewis, A. Cornell Univ., Ithaca, 
NY (USA). School of Applied and Engineering Physics. 1 Jan 1988. 
26p. Available from NTIS, PC A03/MF A01. 

A new unique method of investigating the effect of femtosecond 
pulses using nanosecond lasers common in most laser laboratories 
was developed. This new method does not create femtosecond 
pulses by building a complex femtosecond laser but by modulating 
the energy spread in conventional lasers to generate pulses with ul- 
trashort coherence times. 


29557 (AD-A—203708/3/XAB) Comprehensive noise survey 
in Depot Armament Repair, Building 509, Hill AFB, Utah. Final 
report. Fairman, T.M. Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA). Oct 1988. 132p. (USAFOEHL-— 
88-139EHOO86KNA). Available from NTIS, PC AO7/MF A01. 

Reverberation measurements were made in several rooms of the 
newly constructed Depot Armament Repair building a Hill AFB UT. 
An evaluation of the benefits of increasing each room's absorption 
was then made by determining the room constant for each room. 
Findings indicated additional acoustic absorption in several of the 
rooms would effectively reduce the amount of reverberent energy 
present. Recommendations are also provided for control of specific 
noise sources in each room. 


29558 (AD-A-203941/0/XAB) New method for repetitively- 
pulsed laser protection standards. Marshall, W.J. Army 
Environmental Hygiene Agency, Aberdeen Proving Ground, MD 
(USA). May 1979. 11p. Available from NTIS, PC A03/MF A01. 

The present method for evaluating repetitive-pulse lasers is 
based primarily on data taken for a fixed exposure time (0.5 s). The 
biological effect from these studies was interpreted to be a function 
of the pulse-repetition frequency when in fact this same effect could 
just as well have been plotted against the total number of pulses in 
the pulse train. This author feels that the reason several pulses 
cause retinal injury when a retinal lesion is not observed from a sin- 
gle pulse of the same energy is that microscopic cell changes 
partially combine together to cause visible injury. The additivity 
method offers a more logical approach for evaluating repeated ex- 
posures from short-pulsed laser devices. A uniform safely margin 
may be maintained for multiple pulse and single pulses from the 
same laser device. Permissible exposures to a very few pulses or 
to coded pulses may be easily calculated by this method. Most im- 
portantly, an adequate margin of safety may be maintained for all 
repetitively-pulsed ijasers. 


29559 (AD-A-203974/1/XAB) Millimeter-wave ocular effects. 
Annual report, January-December 1986. Trevithick, J.R. Western 
Ontario Univ., London (Canada). 20 Feb 1987. 55p. Available from 
NTIS, PC AO4/MF A01. 

Techniques were developed for irradiation of rabbit eyes with 35 
GHz millimeter waves to determine cellular damage mechanisms 
and thresholds. The irradiation was performed using anesthetized 
2.5-kg New Zealand white rabbits exposed to 35-GHz pulsed and 
continuous-wave (CW) irradiation delivered by a special-focusing 
antenna to a spot approximately 1.3-cm diameter in which the rabbit 
eye was placed. The peak specific absorption rate (SAR) (1.4 mW/g 
per 1 mW/sq. cm of incident power) was determined with the aid of 
a thermographic camera which gave a map of the local corneal 
surface temperatures; the SAR assumed the values of thermal con- 
ductivity and specific heat for water since the cornea contains so 
much water. The damage observed was divided into four categories 
which are progressively increased, by SEM and TEM evaluation. 
The unirradiated left cornea appears to serve as an appropriate 
control. This damage appears to increase (1) as the irradiation is 
modulated by pulsing at the same average power. (2) Damage in- 
creases as the same total energy is delivered over a short period 
(15 min vs 0.2 sec), perhaps as a result of higher temperature val- 
ues attained. (3) The lowest dose rate at which damage has been 





260 


ERA Vol. 14, No. 14 











58 GEOSCIENCES 
5801 Geology and Hydrology 





detected in preliminary experiments should be continued to permit 
further data to be gathered, since the threshold value implicit in the 
results above is rather close to the safety threshold, when the 
safety factor of 10 is taken into account. 


29560 (IVO-A-02/89) Measurements of 50 Hz Magnetic 
Fields in Finnish Homes. Juutilainen, J.; Saali, K.; Eskelinen, J.; 
Matilainen, P.; Leinonen, A.-L. Imatran Voima Oy, Helsinki (Fin- 
land). Jan 1989. 31p. Order Number DE89766978/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

All electric appliances and wires carrying alternating current are 
surrounded by extremely low frequency (ELF) magnetic fields. 
Concern has been expressed over the possible health effects of ex- 
posure to ELF fields. In this study, the ELF (50 Hz) magnetic field 
strength in residences was measured and the relative importance of 
different sources of magnetic fields was evaluated. Long-term mea- 
surements were carried out with a microcomputer-based device. 
The aim of the long-term measurements was to find cut whether ex- 
ternal magnetic field sources (transmission and distribution lines, 
transformers) or electric heating systems increase the average 50- 
Hz magnetic field level in comparison with the background caused 
by household appliances and indoor electric wirings. The magnetic 
field emissions of household appliances were studied with a 
portable meter consisting of a measuring coil and a voltmeter. In- 
creased ELF magnetic field levels were found in some residences 
located very close to transformers and transmission or distribution 
lines. Most electric heating systems did not increase the magnetic 
field level. However, increased field strengths were measured in 
some rooms with electric underfloor heating. Household appliances 
are highly localized sources and do not contribute much to the long- 
term average magnetic field level. Some appliances, however, are 
used at close distance and the user may be exposed to relatively 
strong fields for snort periods of time. The present knowledge of the 
possible health effects of ELF magnetic fields is not sufficient for es- 
timating the risks of the field strength levels measured. 


29561 Lensectomy procedure using an endoexcimer laser 
system. Chilbert, M. (Medical College of Wisconsin, Milwaukee, WI 
(US)); Williams, G.A. v.v of Proceedings of the conference on lasers 
and electro-optics. Optical Society of America, Washington, DC 
(1988). (CONF-880402-: CLEO '88: OSA/IEEE conference on 
lasers and electro-optics, Anaheim, CA, US, 25-29 Apr 1988). 

The application of fiber-optically conducted 308-nm excimer laser 
pulses to lensectomy surgery (phaco-ablation) has shown that small 
capsulotomy holes can be made, and disruption of the lens occurs 
in a most efficient manner. A Questek model 2460 excimer laser 
(Billerica, MA) was used to produce capsulotomies and lens emulsi- 
fication in intact porcine eyes. The laser operated at a pulse rate of 
100 Hz, a pulse energy of 150 mJ, and a pulse width of 15 ns. The 
laser beam was focused into a quartz fiber and output 10-mJ pulses 
through the endolaser probe. The energy density at the probe tip 
was 1.3 J/cm?/pulse with a pulse intensity of 8.7 x 10? Wiem?. A 
limbal incision allowed the probe end to be placed adjacent to the 
anterior lens capsule. The laser was activated to produce a capsu- 
lotomy and permit the probe to ablate the lens nucleus. The treated 
eyes were fixed and prepared for electron and light microscopy. 
The authors results show that rapid phaco-ablation is possible with 
fiber-optically conducted 308-nm excimer laser light without signifi- 
cant damage to the surrounding capsular membrane. Removal of a 
disrupted lens can be obtained with an infusior/aspiration surgical 
probe, since the lens no longer has structure following ablation. The 
surgical probe is currently being constructed. Long-term studies will 
delineate the sequelae of healing after lens removal. Intracapsular 
lens removal by phaco-ablation has been shown to be technically 
feasible. However, complete investigation of the effects of pulsed 
308-nm light on the remaining tissues is necessary. 
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29562 (GGU-R-134) Geochronological studies in central 
East Greenland. Groenlands Geologiske Undersoegelse, Copen- 
hagen (Denmark). 1987. 51p. Order Number DE89766847/JAW. 
Available from NTIS (US Saies Only), PC AO4/MF A01. 

Four papers. 

The report includes four papers which are geochronological stud- 
ies of areas in East Greenland. Topics covered are U-Pb and Rb-Sr 
age determinations on Caledonian plutonic rocks, Archaean U-Pb 
zircon ages, isotopic age dating and Rb-Sr and K-Ar Caledonian 
ages. (AB). 


29563 (NAGRA-NTB-86-03) Exploratory borehole 
Schafisheim. Geology. Supplement volume. Matter, A.; Blaesi, 
H.R.; Peters, Tj.; Schenker, F.; Weiss, H.P. Nationale Genossen- 
schaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland). Jun 1988. 90p. (in German). Available from Nagra, 
CH-5401 Baden, Switzerland. 

The Mesozoic stratigraphy of Schafisheim shows good correlation 
with that of the nearby Argovian Folded Jura. The youngest Malm 
strata penetrated were the Wangener Schichten; i.e. the early Ter- 
tiary erosion cut down as far as the Upper Oxfordian. The Dogger 
contains a 73 m thick Hauptrogenstein (oolite), thus providing addi- 
tional confirmation of the southeastward extent of the Burgundy 
Platform. The Opalinus Clay (79.3 m) may be divided into four sub- 
units according to the presence of sandy horizons and carbonate 
beds. The Lias shows a strongly reduced upper part, an absence of 
Posidonienschiefer and a thick sandy Arietenkalk (sensu lato), all 
characteristics of the Solothurn Jura facies. The muddy-marly Mid- 
die Keuper contains a relatively thick Schilfsandstein (22.22 m). The 
Gipskeuper can be divided into the same five subunits as at 
Boettstein and Weiach. The Upper Muschelkalk (59.44 m) includes 
a porous Trigonodus Dolomit with common anhydrite pore-fillings. A 
reverse fault was recognised within the Middle Muschelkalk. Litho- 
logical and litho-density-log correlation indicated tectonic repetition 
of the beds. The Anhydrit Gruppe is characterised by a thick layer 
of rock salt (total 37.78 m). The Lower Muschelkalk (36.41 m) oc- 
curs in typical mud-marl facies. The Bundsandstein consists of 
mottled and white sandstones containing mud and jasper. The sand 
composition and fabric show evidence of strong diagenesis. Labora- 
tory determinations of absolute and open porosities showed values 
of 10 % for samples from the Lower Freshwater Molasse, the Schil- 
fsandstein and the Trigonodus Dolomit. 62 figs., 28 tabs. 


29564 (NAGRA-NTB—86-03) Exploratory borehole 
Schafisheim. Geology. Text volume. Matter, A.; Blaesi, H.R.; Pe- 
ters, Tj.; Schenker, F.; Weiss, H.P. Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). 
Jun 1988. 346p. (in German). Available from Nagra, CH-5401 
Baden, Switzerland. 

The Mesozoic stratigraphy of Schafisheim shows good correlation 
with that of the nearby Argovian Folded Jura. The youngest Malm 
strata penetrated were the Wangener Schichten; i.e. the early Ter- 
tiary erosion cut down as far as the Upper Oxfordian. The Dogger 
contains a 73 m thick Hauptrogenstein (oolite), thus providing addi- 
tional confirmation of the southeastward extent of the Burgundy 
Platform. The Opalinus Clay (79.3 m) may be divided into four sub- 
units according to the presence of sandy horizons and carbonate 
beds. The Lias shows a strongly reduced upper part, an absence of 
Posidonienschiefer and a thick sandy Arietenkalk (sensu lato), all 
characteristics of the Solothurn Jura facies. The muddy-marly Mid- 
die Keuper contains a relatively thick Schilfsandstein (22.22 m). The 
Gipskeuper can be divided into the same five subunits as at 
Boettstein and Weiach. The Upper Muschelkalk (59.44 m) includes 
a porous Trigonodus Dolomit with common anhydrite pore-fillings. A 
reverse fault was recognised within the Middle Muschelkalk. Litho- 
logical and litho-density-log correlation indicated tectonic repetition 
of the beds. The Anhydrit Gruppe is characterised by a thick layer 
of rock salt (total 37.78 m). The Lower Muschelkalk (36.41 m) oc- 
curs in typical mud-marl facies. The Bundsandstein consists of 
mottled and white sandstones containing mud and jasper. The sand 
composition and fabric show evidence of strong diagenesis. Labora- 
tory determinations of absolute and open porosities showed values 
of 10 % for samples from the Lower Freshwater Molasse, the Schil- 
fsandstein and the Trigonodus Dolomit. 207 refs., 10 tabs. 
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29565 (NAGRA-NTB-88-32) Crosshole investigations - 
implementation and fractional dimension interpretation of sinu- 
soidal tests. Noy, D.; Barker, J.; Black, J.; Holmes, D. Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (Switzerland). Feb 1988. 70p. Available from Nagra, CH- 
5401 Baden, Switzerland. 

The Crosshole Programme was an integrated geophysical and 
hydrogeological study of a limited volume of rock (known as the 
Crosshole Site) within the Stripa Mine. Borehole radar, borehole 
seismic and hydraulic methods were developed for specific applica- 
tion to fractured crystalline rock. The hydrogeological investigations 
contained both single borehole and crosshole test techniques. A 
novel technique, using a sinusoidal variation of pressure, formed 
the main method of crosshole testing and was assessed during the 
programme. The strategy of crosshole testing was strongly influ- 
enced by the results from the geophysical measurements. The 
crosshole sinusoidal testing was carried out using computer- 
controlled test equipment to generate the sinusoidally varying head 
in a single zone (the ‘source’) isolated by packers. A second ('re- 
ceiver’) borehole contained a number of straddle intervals and was 
used to observe the propagation of the sinusoidal signal. The num- 
ber of positive responses was limited and flow appeared to be 
concentrated within a few channels’. Analysis was attempted using 
single fissure, regularly fissured and porous medium models. None 
gave satisfactory fits to the measured data. A new analysis involv- 
ing the ‘dimension’ of the flow test has been developed to analyse 
the results of the crosshole sinusoidal testing. This analysi$ allows 
the dimension of the flow to assume non-integer values whereas 
conventionally the dimension is taken as either one, two or three: 
for example, radial flow in a uniform planar fissure would be two di- 
mensional. The new model is found to give a more consistent 
description of the test data than the conventional models and sug- 
gests a complex pattern of fracture properties within each fracture 
zone. However, the results presented must be considered as being 
preliminary since we still have much to learn about how to best ap- 
ply this model and present the results. (Abstract Truncated) 


29566 (NAGRA-NTB—88-33) Site characterization and valida- 
tion - borehole radar investigations, Stage 1. Olsson, D.; 
Eriksson, J.; Falk, J.; Sandberg, D. Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). 
Apr 1988. 168p. Available from Nagra, CH-5401 Baden, Switzerland. 

The borehole radar investigation program of the SCV-site has 
comprised single hole reflection measurements with centre frequen- 
cies of 22, 45, and 60 MHz. Crosshole tomographic measurements 
have been made between the boreholes W1-W2, N2-N3, N3-N4, 
and N2-N4. Crosshole reflection measurements have also been 
made between the same boreholes. The radar range obtained in 
the single hole reflection measurements was approximately 100 m 
for the lower frequency (22 MHz) and about 60 m for the centre 
frequency 45 MHz. In the crosshole measurements transmitter- 
receiver separations from 60 to 200 m have been used. The radar 
investigations have given a three dimensional description of the 
structure at the SCV-site. A generalized model of the site has been 
produced which includes three major zones (RA, RB, and RH), four 
minor zones (RC, RD, RK, and RL), and a circular feature (RQ). 
These features are considered to be the most significant at the site. 
Smaller features than the ones included in the generalized model 
certainly exist but no additional features comparable to the three 
major zones are thought to exist. The results indicate that the zones 
are not homogeneous but rather that they are highly irregular con- 
taining parts of considerably increased fracturing and parts where 
their contrast to the background rock is quite small. The zones ap- 
pear to be approximately planar at least at the scale of the site. At 
a smaller scale the zones can appear quite irregular. (author) 8 
refs., 58 figs., 26 tabs. 


29567 (PB—89-915700/XAB) SEAN (Scientific Event Alert 
Network) bulletin. Monthly report. National Museum of Natural 
History, Washington, DC (USA). 1989. vp. Available from NTIS Sub- 
scription. 


Supersedes PB—88-915700. Paper copy available on subscrip- 
tion, North American Continent price $75.00/year; all others write for 
quote. Also available in single copies. 

Scientific Event Alert Network is a monthly bulletin reporting 
timely information on worldwide natural science events such as vol- 
canic eruptions, earthquakes, fireballs, meteorite falls and finds, 
marine mammal strandings and sightings, discoveries of unusual 
natural history specimens, and population biology events, including 
migrations, diseases and afflictions, and mortalities. 


29568 (UCRL-21144) Fiber-optic seismometer develop- 
ment: Final report, FY88. Lawrence Livermore National Lab., CA 
(USA). 15 Nov 1988. 12p. Sponsored by DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE89011668/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During FY88, Optical Technologies, Inc. (OPTECH), under con- 
tract to LLNL continued to develop a fiber-optic seismometer (FOS). 
The FY88 effort focused on the investigation of the origin and the 
reduction of “pre-event” noise. The following major tasks were 
accomplished: An improved version of the FOS was designed, fab- 
ricated, and tested. Side-by-side comparison tests between the 
“blocked” FOS (i.e., the FOS devoid of mercury) and a Geotech- 
Teledyne S-13 conventional seismometer were performed at the 
OPTECH laboratory. THE FOS electronic demodulator which em- 
ploys active phase-locked-loop homodyne stabilization and 
common-mode rejection was redesigned in an effort to reduce noise 
and the number of components. A dummy FOS (FOSD) was fabri- 
cated and tested. Further details regarding each of these are 
described in this paper. 


5803 Mineralogy, Petrology, and Rock Mechanics 
Refer also to citation(s) 28954 


5804 Geochemistry 


Refer also to citation(s) 28062, 28063, 28120, 28126, 28127, 
28128, 28129, 28134, 28135, 28136 
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29569 (AD-A-203498/1/XAB) Analysis of satellite drag. 
Gaposchkin, E.M.; Coster, A.J. Massachusetts Inst. of Tech., Lex- 
ington, MA (USA). Lincoln Lab. 1988. 26p. (JA—6199). Available 
from NTIS, PC AO3/MF A01. 

Pub. in The Lincoln Lab. Jnl., Vol. 1, No. 2, 203-224(Fal 1988). 
Original contains color plates: All DTIC and NTIS reproductions will 
be in black and white. 

The use of thermospheric density models for calculation of the 
drag force on satellites is evaluated. These models are essential for 
precision orbit determination and for geophysical research. Drag 
data plays an important role in understanding the thermosphere and 
can contribute in a unique way to the monitoring of the next solar 
cycle. Nevertheless, determining the atmospheric drag on a satellite 
presents several problems. The current suite of thermospheric mod- 
els is described, and a subset of these models is analyzed 
quantitatively. These models are evaluated by using precision track- 
ing data on three spherical satellites. At the lowest altitude, 270 km, 
all models performed equally well, but at the higher altitudes, the 
models did not all perform as well. The tracking data also permits 
an evaluation of the atmospheric indexes currently used in thermo- 
spheric models, and of the precipitation index, which is not yet 
included in the models. Significant correlation is found between the 
data and the precipitation index. 


29570 (AD-A-203873/5/XAB) Very Large Array observations 
of the sun with related observations using the SMM (Solar 
Maximum Mission) satellite. Final technical report, 1 January 
1983-31 August 1988. Lang, K.R. Tufts Univ., Medford, MA (USA). 
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Dept. of Physics and Astronomy. 12 Oct 1988. 63p. Available from 
NTIS, PC AO4/MF A01. 

See also Appendix, AD-A203 874. 

Observations of soiar-active regions with the VLA have led to 
new information about the origin and prediction of explosive bursts, 
or solar flares, that can directly interfere with high-flying aircraft or 
disrupt communications with them. It is shown that energetic parti- 
cles and radiation are expelled during explosive bursts from coronal 
loops. Several new insights to these exploding loops are provided 
using the VLA together with supporting observations with the Solar 
Maximum Mission (SMM) satellite and the Nancay Radiohelio- 
graph(NR). The VLA uniquely provides spatial resolution at radio 
wavelengths, while the SMM gives x-ray data and the NR provides 
resolution in time and frequency. All three instruments were used to 
study the quiescent, or non-flaring emission from coronal loops, ra- 
dio bursts from coronal loops, and radio bursts from nearby stars. 
The ubiquitous coronal loops dominate the structure of the solar 
corona. Multiple wavelength VLA observations specify the three- 
dimensional structure of solar-active regions; they uniquely specify 
the strength, evolution and structure of the magnetic fields in coro- 
nal loops, while also providing constraints on the density and 
temperature of the energetic plasma trapped within them. Thermal 
cyclotron lines provide a sensitive measurement of the coronal 
magnetic field, while comparisons with simultaneous SMM x-ray ob- 
servations delineate the various radiation mechanisms. 


29571 (AD-A-203874/3/XAB) Very Large Array observations 
of the sun with related observations using the SMM (Solar 
Maximum Mission) satellite. Final technical report, 1 January 
1983-31 August 1988. Lang, K.R. Tufts Univ., Medford, MA (USA). 
Dept. of Physics and Astronomy. 12 Oct 1988. 327p. Available from 
NTIS, PC A15/MF A01. 

Appendix to rept. no., AD-A203 873. 

The following appendixes are included: Multiple-Wavelength Ob- 
servations of Flaring Active Regions; Very Large Array Observations 
of Solar-Active Regions. High-Resolution Observations of Solar Ra- 
dio Bursts at 2, 6, and 20 cm Wavelength; The Circularly Polarized 
Sun at 12.6 cm Wavelength; Bright, Rapid, Highly Polarized Radio 
Spikes from the M Dwarf AD Leonis; Possible Detection of Thermal 
Cyclotron Lines from Small Sources within Solar-Active Regions; 
Observations of Preburst Heating and Magnetic Field Changes in a 
20-cm Loop; Structure of a Solar-Active Region from RATAN-600 
and Very Large Array Observations; Solar-Stellar Connection; 
Short-Term Prediction of Solar Bursts - Radio Wavelength Precur- 
sors; VLA Observations of Flare BuildUp in Coronal Loops on the 
Sun and Solar Type Stars; VLA Observations of Narrow-Band 
Decimetric-Burst Emission; VLA Observations of Solar-Active 
Regions at Closely Spaced Frequencies: Evidence for Thermal Cy- 
clotron Line Emission; VLA Observations of Compact, Variable 
Sources on the Sun; Flare Stars and Solar Bursts; High Resolution 
In Time and Frequency; Coronal Plasmas On The Sun and Nearby 
Stars; Coronal Diagnostics; Narrow-Band; Millisecond Radio Spikes 
From the Dwarf M Flare Star AD Leonis; VLA Observations of a 
Solar-Noise Storm. 


29572 (BNL-42109) Non-destructive analyses of cometary 
nucleus samples using synchrotron radiation. Flynn, G.J.; Sut- 
ton, S.R.; Rivers, M.L. Brookhaven National Lab., Upton, NY (USA). 
1989. 11p. Sponsored by DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890195-2: Workshop on the analysis of 
returned comet nucleus samples, Milpitas, CA, US, 16-18 Jan 
1989). Order Number DE89012536/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Trace element abundances and abundance patterns in meteorites 
have proven to be diagnostic indicators of nebular and parent body 
fractionations, formation temperature, thermal metamorphism and, 
co-genesis. If comets are more primitive samples of the solar nebula 
than the meteorites, then trace element abundances in the returned 
comet nucleus samples should be better indicators of primitive solar 
nebula conditions than those of meteorites. Comet nucleus samples 
are likely to consist of a mixture of ices and mineral grains. To pro- 
vide a complete picture of the elemental distributions, trace element 
abundance data on the bulk material, as well as separated mineral 
grains and ices, will be required. This paper discusses the present 
and future analytical capabilities. 22 refs., 2 figs. 


29573 (BNL-42605) Nuclear astrophysics of supernovae. 
Cooperstein, J. Brookhaven National Lab., Upton, NY (USA). 1988. 
42p. Sponsored by DOE Energy Research. DOE Contract ACO02- 
76CHO00016. Order Number DE89012534/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In this paper, I'll give a general introduction to Supernova Theory, 
beginning with the presupernova evolution and ending with the later 
stages of the explosion. This will be distilled from a colloquium type 
of talk. It is necessary to have the whole supernova picture in one’s 
mind’s eye when diving into some of its nooks and crannies, as it is 
quite a mess of contradictory ingredients. We will have some dis- 
cussion of supernova 1987a, but will keep our discussion more 
general. Second, we'll look at the infall and bounce of the star, see- 
ing why it goes unstable, what dynamics it follows as it collapses, 
and how and why it bounces back. From there, we will go on to 
look at the equation of state (EOS) in more detail. We'll consider 
the cases T = 0 and T > 0. We'll focus on p < po, and then p > po 
and the EOS of neutron stars, and whether or not they contain 
cores of strange matter. There are many things we could discuss 
here and not enough time. If | had more lectures, the remaining 
time would focus on two more questions of special interest to nu- 
clear physicists: the electron capture reactions and neutrino 
transport. If time permitted, we'd have some discussion of the nu- 
cleosynthetic reactions in the explosion’s debris as well. However, 
we cannot cover such material adequately, and | have chosen 
these topics because they are analytically tractable, pedagogically 
useful, and rather important. 23 refs., 14 figs., 3 tabs. 


29574 (CBPF-NF—-049/88) Nucleon-air nuclei interaction 
probability law with rising cross-sections. Portella, H.M.; Oliveira 
Castro, F.M. de. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. 10p. Order Number DE89612529/JAW. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The negative-binomial interaction probability law for nucleon of at- 
mosphere is obtained as a consequence of the respective diffUsion 
equation. The mean-free path of the nucleon-nucleus interaction 
rises with the energy of the incident nucleon in the form 1/Ay(E) = 
(1+aln(E/Ep))/A°n, Eg=1 TeV. In the case of lambday= constant the 
distribution law is poissonian. 


29575 (CEA-CONF-9691) Quasi-static evolution of a three- 
dimensional force-free magnetic field. Aly, JJ. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Fondamentale (IRF). 1988. 5p. (CONF-8808205-: IAU 
colloquim 104 "solar and stellar flares”, Stanford, U, US, August 15, 
1988). Order Number DE89763984/JAW. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

We consider in the half-space a fully 3-D force-free magnetic field 
B embedded in a perfectly conducting plasma and its quasi-static 
evolution driven by motions imposed to the feet of its lines on the 
boundary. Assuming that the field lines of B have a simple topology 
- i.e. that it is possible to choose a (non-unique) set of nested mag- 
netic surfaces which are either "arcade-like” or "tube-like” - we first 
establish a global representation of B in terms of two Euler poten- 
tials u and v and derive new formulae giving in particular the 
relative helicity and the energy of B as functions of the values of u 
and v. We thus establish analytically some general qualitative fea- 
tures of the behaviour of B. We show in particular that an indefinite 
shearing of the feet of the lines leads to an illimited inflation of the 
magnetic surfaces and then eventually to their opening, the currents 
concentrating in infinitesimally thin current sheets. 


29576 (FNAL/C—89/15-T) Dark matter and supersymmetry. 
Giudice, G.F. Fermi National Accelerator Lab., Batavia, IL (USA). 
Jan 1989. 15p. DOE Contract ACO02-76CH03000. (CONF-881 1175— 
3: Beyond the standard model, Ames, IA, US, November 18, 1988). 
Order Number DE89011068/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

| review the possible candidates for cvid dark matter suggested 
by supersymmetric theories and discuss the prospects for their ex- 
perimental search. 24 refs., 2 figs. 


29577 (FNAL/C—89/27-A) Supernova 1987A: 18 Months later. 
Schramm, D.N. Fermi National Accelerator Lab., Batavia, IL (USA). 
Jan 1989. 20p. DOE Contract AC02-76CH03000. (CONF-8808145— 
32: Meeting of the Division of Particles and Fields of the American 
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Physical Society (APS), Storrs, CT, US, August 15, 1988). Order 
Number DE89011092/JAW. Available from NTIS, PC A03 - OSTI. 

An overview of the significance for physics of the closest visual 
supernova in almost 400 years is presented. The supernova oc- 
curred in the Large Magellanic Cloud (LMC), ~50 kpe away. The 
supernova star was a massive star of ~15—-20M. Observations now 
show that it was once a red-giant but lost its outer envelope. The 
lower than standard luminosity and higher observed velocities are a 
natural consequence of the pre-supernova star being a blue rather 
than a red [supergiant]. Of particular importance to physicists is the 
detection of neutrinos from the event by detectors in the United 
States and Japan. Not only did this establish extra-solar system 
neutrino astronomy, but it also constrained the properties of neu- 
trino. It is shown that the well established Kamioka-IMB neutrino 
burst experimentally implies an event with about 2-4 x 10°ergs 
emitted in neutrinos and a temperature, T;., of between 4 and 4.5 
MeV. This event is in excellent agreement with what one would ex- 
pect from the gravitational core collapse of a massive star. A 
neutrino detection, such as that reported earlier in Mt. Blanc, would 
require more than the rest mass energy of a neutron star to be con- 
verted to neutrinos, if it were to have its origin in the LMC. Thus it 
is probably unrelated to the supernova. The anticipated frequency 
of collapse events in our Galaxy, will also be discussed with a rate 
as high as 1/10 year shown to be not unreasonable. 61 refs. 


29578 (FNAL/C—89/57-A) Model independence of con- 
straints on particle dark matter. Griest, K.; Sadoulet, B. Fermi 
National Accelerator Lab., Batavia, IL (USA). Mar 1989. 27p. DOE 
Contract AC02-76CH03000. (CONF-8805243-1: 2. International 
School of Particle Astrophysics: dark matter in the universe, Erice, 
IT, May 4, 1988). Order Number DE89010507/JAW. Available from 
NTIS, PC AO3 - OSTI. 

The connection between the annihilation, elastic, and production 
cross sections is reviewed, showing how a general lower limit on 
the interaction rate in a detector is obtained from the requirement 
that a particle be the dark matter. High energy production experi- 
ments further constrain models, making very light dark matter 
particles unlikely. Special attention is paid to the uncertainties, loop- 
holes and model dependencies that go into the arguments and 
several examples are given. 12 refs., 6 figs. 


29579 (IFT-P—03/87) Information aspects of type IX cosmo- 
logical models. Francisco, G. Instituto de Fisica Teorica, Sao 
Paulo, SP (Brazil). 1987. 30p. Order Number DE89612518/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A study of amounts of information necessary to localize the tra- 
jectory of a dynamical system known as the Mixmaster universe, is 
presented. The main resuit is that less information is necessary 
near the cosmological singularity of the system than far away. This 
conclusion is obtained by evolving probability distributions towards 
the singularity and comparying the associated information functions. 
Qualitative methods of dynamical systems theory present a phe- 
nomenon that might be related to this loss of information. 


29580 (LA-11554-T) Effects of main-sequence mass loss 
on stellar and galactic chemical evolution. Guzik, J.A. Los 
Alamos National Lab., NM (USA). Apr 1989. 157p. DOE Contract 
W-7405-ENG-36. Order Number DE89011399/JAW. Available from 
NTIS, PC AO8/MF A011 - OSTI; GPO Dep. 

lowa State faculty members L.A. Willson, G.H. Bowen and C. 
Struck-Marcell have proposed that stars of 1 to 3 solar masses may 
experience mass loss of evolutionary significance during the early 
part of their lives on the main sequence. The suggested mass-ioss 
mechanism is pulsation, facilitated by rapid rotation. Initial mass- 
loss rates may be as large as several times 10-9 Mo/yr, diminishing 
during the first several times 10® years. The goal of this dissertation 
is to test the main-sequence mass loss hypothesis via a compari- 
son of theoretical implications to observations. Three specific areas 
are addressed: Solar models, cluster HR diagrams, and galactic 
chemical evolution. 176 refs., 41 figs., 12 tabs. 


29581 (LA-UR-89-1459) Reminiscence of a stellar pulsation 
theorist. Davis, C.G. Los Alamos National Lab., NM (USA). 1989. 
1ip. DOE Contract W-7405-ENG-36. (CONF-8903121—1: NATO ad- 
vanced research workshop on the numerical modeling of nonlinear 
stellar pulsation, Savoie, FR, March 20, 1989). Order Number 


DE89011165/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The author started working in stellar pulsation theory in 1965. 
Since this time, we have studied the effects of improved radiative 
transfer and dynamic zoning on models of Cepheids, RR Lyrae, and 
W Virginis stars. In this paper we discuss the relevant equations 
and some results in comparisons to observations of W Virginis and 
long-period Cepheids. Some suggestions for the next generation of 
stellar pulsation codes is given. 3 refs., 7 figs. 


29582 (SAND—89-0799C) Effectiveness of intact capture 
media. Tsou, P.; Aubert, J.; Brownlee, D.; Hrubesh, L.; Williams, J.; 
Albee, A. Sandia National Labs., Albuquerque, NM (USA). 1989. 
3p. DOE Contract AC04-76DP00789. (CONF-8903111—1: Lunar 
planetary science conference, Houston, TX, US, March 12, 1989). 
Order Number DE89010795/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

The possibility of capturing cosmic dust at hypervelocity has been 
demonstrated in the laboratory and in the unintended Solar Max 
spacecraft. This technology will enable a comet coma sample return 
mission and be important for the earth orbital cosmic dust collection 
mission, i.e., the Space Station Cosmic Dust Collection Facility. 
Since the only controllable factor in an intact capture of cosmic dust 
is the capturing medium, characterizing the effectiveness and prop- 
erties of available capture media would be very important in the 
development of the technique for capturing hypervelocity cosmic 
dust intact. We have evaluated various capture underdense media 
for the relative effectiveness for intact capture. 2 refs., 2 figs. 


29583 (UCRL-21148) Hard x-ray imaging telescope devel- 
opment: Final report. Lubin, P.; Seiffert, M. Lawrence Livermore 
National Lab., CA (USA). 1 Apr 1989. 8p. DOE Contract W-7405- 
ENG-48. Order Number DE89011647/JAW. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

Progress to date has been along two major lines: computer simu- 
lations and hardware development. A full-time graduate student 
research assistant, Michael Seiffert, has been employed for this 
project. In order to test the desirability of various coded aperture 
mask designs we have performed extensive Monte Carlo computer 
simulations of the mask and detector arrangement. Background es- 
timates from other balloon experiments and also other Monte Carlo 
simulations were included to test both detection and imaging sensi- 
tivity to point source objects as well as to extended emission 
regions. 2 figs. 


29584 Irradiation records in meteorites. Caffee, M.W.; Reedy, 
R.C.; Goswami, J.N.; Hohenberg, C.M.; Marti, K. pp. 40 of Mete- 
orites and the early solar system. Kerridge, J.F.; Matthews, M.S. 
University of Arizona Press, Tucson, AZ (1988). 

The approximately 4.6 billion-year history of a meteorite will en- 
compass at least one episode of exposure to such energetic 
particles as cosmic rays; measurements of such exposure allow de- 
termination of how long a meteorite existed as a meter-sized body 
prior to earth impact. Meteorite exposure to energetic particles be- 
fore their ejection from a parent body entails that the meteorite 
reside in the upper several m of that parent regolith. At the periods 
closest to the 4.6 billion year horizon, early solar system conditions 
may have been characterized by much gas and dust; irradiation 
records from this period may prove invaluable in reconstructing its 
characteristics. 131 references. 


29585 Compaction ages. Caffee, M.W.; Macdougall, J.D. pp. 9 
of Meteorites and the early solar system. Kerridge, J.F.; Matthews, 
M.S. University of Arizona Press, Tucson, AZ (1988). 

The time when meteoritic breccias were assembled in their final 


form is an important parameter for interpreting many of their proper- 
ties. Several techniques have been devised for measuring such 
compaction ages but none are currently wholly satisfactory. Ages 
based on retention of fission tracks from Pu-244 suggest that 
carbonaceous-chondrite breccias were compacted within a few 
times 100 Myr of solar-system formation. 18 references. 


29586  Beta-delayed fission and neutron emission calcula- 
tions for the actinide cosmochronometers. Meyer, B.S. 
(Lawrence Livermore National Laboratory, Livermore, California 
94550); Howard, W.M.; Mathews, G.J.; Takahashi, K.; Moeller, P.; 
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Leander, G.A. Physical Review [Section] C: Nuclear Physics (USA), 
39(5): 1876-1882 (May 1989). DOE Contract W-7405-ENG-48. 

The Gamow-Teller beta-strength distributions for 19 neutron-rich 
nuclei, including ten of interest for the production of the actinide 
cosmochronometers, are computed microscopically with a code that 
treats nuclear deformation explicitly. The strength distributions are 
then used to calculate the beta-delayed fission, neutron emission, 
and gamma deexcitation probabilities for these nuclei. Fission is 
treated both in the complete damping and WKB approximations for 
penetrabilities through the nuclear potential-energy surface. The re- 
sulting fission probabilities differ by factors of 2 to 3 or more from 
the results of previous calculations using microscopically computed 
beta-strength distributions around the region of greatest interest for 
production of the cosmochronometers. The indications are that a 
consistent treatment of nuclear deformation, fission barriers, and 
beta-strength functions is important in the calculation of delayed 
fission probabilities and the production of the actinide cos- 
mochronometers. Since we show that the results are very sensitive 
te relatively small changes in model assumptions, large chronomet- 
ric ages for the Galaxy based upon high beta-delayed fission 
probabilities derived from an inconsistent set of nuclear data calcu- 
lations must be considered quite uncertain. 


29587  High-velocity, nonradiative shock emission in Ke- 
pler’s supernova remnant. Fesen, R. A. (Colorado, University, 
Boulder); Becker, R. H.; Blair, W. P.; Long, K. S. Astrophysical 
Journal (USA), 338: L13-L16 (Mar 1989). 

L13-L16. Research supported by the Johns Hopkins University. 

Optical spectra of faint emission along the northern limb of Ke- 
pler’s supernova remnant (SN 1604) show only H-alpha and H-beta 
line emissions over the spectral range 4700-7000 A. The detected 
H-alpha emission consists of a broad component and a narrow, un- 
resolved component. The observational data suggests the presence 
of Balmer-dominated, or nonradiative, emission associated with the 
remnant's high-velocity shocks. Nonradiative shock models are 
used to interpret the width of the broad component and the flux 
ratio of the broad to narrow components. The shock velocity is esti- 
mated at 1670-2800 km/s. 29 refs. 


6402 Atmospheric Physics 
Refer also to citation(s) 29350, 29569, 30181 


29588 (AD-A-—203432/0/XAB) Satellite observation of atmo- 
spheric nuclear gamma radiation. Letaw, J.R.; Share, G.H.; 
Kinzer, R.L.; Silberberg, R.; Hulburt, E.O. Severn Communications 
Corp., Severna Park, MD (USA). 31 Aug 1987. 53p. (SCC—87-03). 
Available from NTIS, PC AO4/MF A01. 

Satellite observation of the spectrum of gamma radiation from the 
Earth's atmosphere was made in the energy interval from 300 keV 
to 8.5 MeV. The data were accumulated by the Gamma-Ray Spec- 
trometer on the Solar Maximum Mission over three and one-half 
years, from 1980 to 1983. The excellent statistical accuracy of the 
data allows 20 atmospheric line features to be identified. Many of 
these features contain a blend of more than one nuclear line. All of 
the lines (with the exception of the 511-keV annihilation line) are 
Doppler-broadened. Line energies and intensities are consistent 
with production by secondary neutrons interacting with atmospheric 
14N and 160. Although no evidence was found for other production 
mechanisms, one cannot rule out significant contributions from di- 
rect excitation or spallation by primary cosmic-ray protons. The 
relative intensities of the observed line features are in fair agree- 
ment with theoretical models; however, existing models are limited 
by the availability of neutron cross sections, especially at high ener- 
gies. The intensity and spectrum of photons at energies below the 
511-keV line, above a power-law continuum, can be explained by 
Compton scattering of the annihilation-line photons in traversing an 
average of approx. 21 g/sq.cm of atmosphere. 


29589 (AD-A-203623/4/XAB) Auroral photography experi- 
ment. Report for June 1987-March 1988. Mende, S.B. Lockheed 
Missiles and Space Co., Palo Alto, CA (USA). 15 Feb 1988. 18p. 
(SCIENTIFIC—1). Available from NTIS, PC A03/MF A01. 

Lockheed Palo Alto Research Laboratories is performing a joint 
experiment with AFGL to make observations of the aurora, airglow, 


shuttle-induced emission effects such as surface discharge, shuttle 
glow, and thruster-induced effects. In this program, the Air Force will 
be flying Lockheed instrumentation as a secondary payload on the 
shuttle, and will make observations through the orbiter windows with 
the specialized equipment. The hardware is essentially a re-flight of 
the Auroral Photography Experiment (APE) flown on mission 41-G. 
Current status of the program is : (1) All the Lockheed hardware 
was delivered to Johnson Space Center; (2) Most of the hardware 
has been qualified for flight; (3) Experiment Operation definition is in 
progress. (4) Data Analysis and scientific publication program is 
progressing with two papers submitted for publication. (fr) 


29590 (AD-A-203999/8/XAB) Precipitating ion and electron 
detectors (ssj/4) for the block 5D/Flight 8 DMSP (Defense 
Meteorological Satellite Program) satellite. Interim report. Schu- 
maker, T.L.; Hardy, D.A.; Moran, S.; Huber, A.; McGarity, J. Air 
Force Geophysics Lab., Hanscom AFB, MA (USA). 4 Feb 1988. 
6ip. (AFGL-TR—88-0030). Available from NTIS, PC AO4/MF A01. 

The satellites of the Defense Meteorological Satellite Program are 
flown operationally to provide data for the specification of terrestrial 
weather and near-Earth space environment. In support of space en- 
vironment specifications, the satellites, starting with Flight 6 (F6), 
carry an improved set of electrostatic analyzers (SSJ/4). These 
instruments are designed to measure the flux of precipitating elec- 
trons and ions with energies between 30 eV and 30 KeV. The data 
from these analyzers are routinely processed at the Air Force Geo- 
physics Laboratory (AFGL) and are available to the scientific 
community. A description of the SSJ/4 electrostatic analyzers for 
the DMSP satellite, results of the extensive calibration of the instru- 
ments, and examples of data use are given in this report. The 
report was prepared to facilitate the widespread use of the SSJ/4 
data. Both by itself, and in combination with other sensors on the 
satellite, the SSJ/4 detectors provide important data for the study of 
auroral processes. 


29591 (INPE-4488) In-sity plasma bubble observations 
associated with equatorial spread - F over Natal, in Brazil. Mu- 
ralikrishna, P.; Abdu, M.A. Instituto de Pesquisas Espaciais, Sao 
Jose dos Campos, SP (Brazil). Mar 1988. 17p. Order Number 
DE89613580/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

On 11 December, 1985, a SONDA II! rocket, carrying a Langmuir 
Probe (LP) and High Frequency Capacitance Probe (HFC) was 
launched from Natal to study the phenomenon of equatorial spread- 
F associated with plasma bubble formation. The rocket passed 
through regions of depleted electron density, known as plasma bub- 
bles, which, under certain ambient physical conditions are known to 
be responsible for the generation of plasma irregularities giving rise 
to Spread-F traces on the ionograms. Both LP and HFC data 
showed the presence of two dominant plasma bubbles centered 
around the altitudes of about 370 Km and 420 Km. These plasma 
bubbles had vertical scale sizes of about 30 to 40 Km. Their obser- 
vation, though with reduced amplitudes, even during the rocket 
descent, indicates the large (a few hundred kilometers) horizontal 
scale sizes of these bubbles. The general implications of these 
observations in the light of the existing theories on the bubble for- 
mation and development are reviewed and discussed here. 


6403 Atomic, Molecular, and Chemical Physics 
Refer also to citation(s) 28737, 29761, 29930 


29592 (AD-A-203514/5/XAB) Excited-state energetics and 
dynamics of large molecules, complexes, and clusters. Final 
report, May 1985-July 1988. Jortner, J. Tel Aviv Univ. (Israel). Jul 
1988. 112p. Available from NTIS, PC AO6/MF A01. 

New techniques for spectroscopy in supersonic expansions and 
in the development of specific supersonic sources were developed, 
including vacuum-ultraviolet absorption spectroscopy in supersonic 
expansions, development of conical nozzles for supersonic jets, and 
a pulse-extraction mass spectrometer. Research included studies of 
energetics of Rydberg states of jet-cooled molecules, Rydberg 
states of anthracene, intramolecular relaxation of Rydberg states 
and interference effects between extravalence and intravalence 
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molecular excitations. The rotational state dependence of in- 
tramolecular dynamics was investigated as well as the coupling 
between intrastate vibrational energy redistribution and interstate 
electronic relaxation and the coriolis rotation-vibration coupling and 
intramolecular dynamics. Mediated intersystem crossing phe- 
nomenology, inverse isotope effects and microscopic level shifts 
were explored. Studies of fluorescence quantum yields for highly- 
excited states of large molecules and photoisomerization dynamics 
of selected molecules were conducted, including an examination of 
energy-resolved photoisomerization rates and excited-state energet- 
ics of van der Waals complexes and porphyrins. Large van der 
Waals complexes consisting of rare-gas (R) and atom(s) bound to a 
large aromatic molecule were studied by fluorescence excitation 
and by two-photon, two-color spectroscopy in conjunction with 
mass-resolved detection. Information on the coupling between in- 
tramolecular and intermolecular nuclear motion in complexes was 
obtained. 


29593 (AD-A-203718/2/XAB) Photoinitiated H+CO, yields 
OH+CO reactions: OH distributions and three-body interactions 
in COjH2S complexes. Rice, J.; Hoffmann, G.; Wittig, C. University 
of Southern California, Los Angeles, CA (USA). Dept. of Chemistry. 
15 Feb 1988. 4p. Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of Chemical Physics, Vol. 88, No. 4, 2841-2843(15 
Feb 1988). 

In previous publications, the authors reported using weakly 
bonded complexes as precursors in studies involving oriented and 
aligned reactants. This method provides a unique environment 
wherein the V, R wave functions and equilibrium geometry deter- 
mine the initial positions and momenta of the nuclei in the reaction 
which follows photoexcitation, thereby allowing geometrically con- 
strained entrance channels to be explored. In these studies of 
precursor geometry-limited (PGL) reactions, initial excitation was to 
a repulsive HBr curve and the H-atom reacted with the nearby 
moiety in the binary complex. In all cases CO2, OCS, and H(D) re- 
actants, reactions proceeded from predominantly end-cn rather than 
broadside approaches. It was pointed out that different complexes 
could provide different entrance channel approaches and that all of 
the nearby species should be taken into account in data analyses. In 
this Letter, results obtained with CO2H2S complexes are reported. 


29594 (CONF-881151-62) Studies of electron correlation ef- 
fects in multicharged ion atom collisions involving double 
capture. Stolterfoht, N.; Sommer, K.; Griffin, D.C.; Havener, C.C.; 
Hug, M.S.; Phaneuf, R.A.; Swenson, J.K.; Meyer, F.W. Oak Ridge 
National Lab., TN (USA). 1988. 17p. DOE Contract ACO05- 
840R21400. From International conference on the application of 
accelerators in research and industry; Denton, TX, US; November 
7, 1988. Order Number DE89011574/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We review measurements of L-Coster Kronig and Auger electron 
production in slow, multicharged collision systems to study electron 
correlation effects in the process of double electron capture. The 
n> law was confirmed for the production of the Coster-Kronig con- 
figurations 1s*2pné (n > 6) in O8 + He collisions. Enhancement of 
high angular momentum £ in specific 1s*2pné configurations was 
observed by means of high-resolution measurements of the Coster- 
Kronig lines. The importance of electron correlation effects in 
couplings of potential energy curves leading to the 1s?2pné configu- 
rations is verified by means of Landau-Zener model calculations. 32 
refs., 4 figs. 


29595 


(DOE/ER/13405—4) Picosecond laser study of poly- 
atomic molecules: Progress report. Kwok, Hoi S. State Univ. of 
New York, Buffalo, NY (USA). Dept. of Electrical Engineering. 1 Mar 


1989. 5p. DOE Contract FG02-85ER13405. Order Number 
DE89010938/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The present research program is directed towards the study of 
intramolecular energy relaxation dynamics in large molecules of in- 
terest to combustion. The question of how fast the excess electronic 
and vibrational energies are redistributed among the various modes 
and bonds in the molecule is an important one and is directly related 
to the chemical reactivity of these excited molecules. 8 refs., 3 figs. 


29596 (DOE/ER/13448-T4) Visible tunable source: Final re- 
port. Shih, I-Fu. Hughes Aircraft Co., Long Beach, CA (USA). 
Advanced Products Lab. Apr 1989. 186p. DOE Contract FG03- 
85ER13448. Order Number DE89011163/JAW. Available from 
NTIS, PC AO9/MF A0O1 - OSTI; GPO Dep. 

This final report covers the progress made during the period 
September 1, 1985 to January 18, 1989 on the DOE Grant FG03- 
85ER13448, Visible Tunable Source. Progress has been made both 
in the experimental studies and in the theoretical understanding of 
the Smith-Purcell radiation which arises when an electron beam 
passes closely over a conducting grating. The results are presented 
in eight journal papers in this report. The first two papers report on 
the measurements of radiation intensity, angular distribution, spec- 
trum, the increase of intensity with the beam thickness, and the 
resonator experiments. The third paper is a short version of the pre- 
vious two, written as a journal letter for quick publication. The next 
two deal with the original model which calculates the radiation from 
induced surface current and the amplification of the radiation 
through periodic space charge sheets. Because this model is inade- 
quate for explaining the experimental results, a new radiation 
mechanism and a nonclassical treatment are presented in the third 
and the fourth papers. The fifth theoretical paper is a short version 
of these papers, written as a journal letter for quick publication. 


29597 (DOE/ER/13456-17) The production and destruction 
of negative ions: Progress report, September 1, 1988—August 
31, 1989. Pegg, D.J. Tennessee Univ., Knoxville, TN (USA). Dept. 
of Physics. 1989. 13p. DOE Contract FGO5-85ER13456. Order 
Number DE89012515/JAW. Available from NTIS, PC AO3 - OSTI. 
During the present grant period we have continued our study of 
the photodetachment of atomic negative ions using cross-beam 
photoelectron detachment spectroscopy. This technique involves the 
measurement of energies, yields and angular distributions of 
photoelectrons ejected from the interaction region between perpen- 
dicularly crossed laser and negative ion beams. Both structural and 
collisional properties of the negative ions are determined from the 
measured quantities. Measurements of the kinetic energies of the 
photoelectrons, for example, permits determinations of electron 
affinities of the parent atoms, whereas combined photoelectron yield 
and angular distribution measurements allow differential and angle- 
integrated photodetachment cross sections to be evaluated. 7 figs. 


29598 (DOE/ER/13778-2) Correlated charge changing ion- 
atom collisions: Progress report for the period March 15, 
1988—March 14, 1989. Bernstein, E.M.; Tanis, J.A. Western Michi- 
gan Univ., Kalamazoo, MI (USA). Apr 1989. 5p. DOE Contract 
FG02-87ER13778. Order Number DE89010590/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This report summarizes the progress and accomplishments in 
accelerator atomic physics research supported by DOE grant FG02- 
87ER13778 from March 15, 1988 through atomic interactions in 
collisions of highly charged projectiles with neutral targets. Pro- 
cesses involving excitation, ionization, and charge transfer are 
investigated using coincidence techniques to isolate and identify 
specific interaction mechanisms. New measurements were con- 
ducted using accelerators at the Lawrence Berkeley Laboratory, 
Argonne National Laboratory, and Western Michigan University. The 
principal new results are summarized. 


29599 (DOE/ER/13792-2) [Half collision studies of inelastic 
energy transfer processes]: Progress report, FY1988—-1989. 
Pennsylvania Univ., Philadelphia, PA (USA). Dept. of Chemistry. 
1989. 4p. DOE Contract FG02-87ER13792. Order Number 
DE89012455/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Spectroscopic measurements and half-collision studies of weakly 
bound van der Waals (vdW) complexes provide an important means 
to probe the intermolecular potential between molecules. Com- 
plexes of the hydroxyl radical with argon represent a model case for 
determining the interaction potential in an open shell system since 
OH-Ar is both experimentally observable and theoretically tractable. 
OH-Ar vdW complexes are formed in a pulsed supersonic expan- 
sion of ultraviolet photolyzed nitric acid in argon carrier gas. The 
complexes are probed via laser-induced fluorescence in the vicinity 
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of OH A *Z* — X 2I13/2 transitions. We have identified new spectro- 
scopic features in the vicinity of the OH O-O transition which have 
been assigned to a vibrational progression in the OH-Ar stretching 
mode of the excited electronic state. Through analysis of the 
rotation-vibration structure of these features, we are able to evalu- 
ate the OH-Ar stretching potential for hydroxy! radicals in the A ** 
and X ®I/2 states. 6 refs., 1 fig. 


29600 (DOE/ER/13958—-1) Semiempirical studies of atomic 
structure: Progress report, 1 July 1988-1 April 1989. Curtis, L.J. 
Toledo Univ., OH (USA). Dept. of Physics and Astronomy. 1989. 4p. 
DOE Contract FG05-88ER13958. Order Number DE89011419/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The atomic structure and properties of highly-ionized many- 
electron systems are studied through the combined use of sensitive 
semiempirical data systematizations, selected precision experimen- 
tal measurements, and specialized theoretical computations. 
Measurements are made primarily through the use of fast ion beam 
excitation methods, which are combined with available data from 
laser- and tokamak- produced plasmas, astrophysical sources, and 
conventional light sources. The experimental studies are strength- 
ened through large scale ab initio calculations using the MFE Cray 
X-MP computer. Large blocks of data are systematized and 
parametrized along isoelectronic, homologous, isoionic, Rydberg, 
and yrast series. 


29601 (DOE/ER/13971-2) Measurements of scattering pro- 
cesses in negative ion-atom collisions: Progress report, 1 
September 1988-31 August 1989. Kvale, T.J. Toledo Univ., OH 
(USA). Dept. of Physics and Astronomy. 1989. 4p. DOE Contract 
FG05-88ER13971. Order Number DE89011655/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The main emphasis of this research effort is the simultaneous 
study of several of the scattering processes that occur in negative 
ion-atom collisions. These include: elastic scattering, target excita- 
tion/ionization, single electron detachment, and double electron 
detachment. The measurements will provide absolute total and dif- 
ferential cross sections for the aforementioned processes. These 
are extremely valuable in providing stringent tests of the approxima- 
tions used in the various theoretical calculations. This period covers 
the first year of the grant and the vast majority of the activity was 
directed toward construction of the apparatus needed to carry out 
the proposed measurements. Progress toward these goals are sum- 
marized. 2 refs., 1 fig. 


29602 (DOE/ER/60503-313) A physico-chemical study of 
some areas of fundamental significance to biophysics: Annual 
report, 1988-1989. McGlynn, S.P. Louisiana State Univ., Baton 
Rouge, LA (USA). Dept. of Chemistry. 28 Apr 1989. 62p. DOE Con- 
tract FG05-87ER60503. Order Number DE89011495/JAW. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This paper discusses the following topics: Density Effects on 
High-n Rydbergs of Methyl lodide; Photoelectron Spectroscopy of 
Biologically Active Molecules; Laser Optogalvanic Spectroscopy; Lu- 
minescence Studies; and Photoionization Studies. 


29603 (GSI-89-19(prepr.)) Double differential stopping pow- 
ers of 1.4 MeV/u U in Ne and Ar derived from electron 
production and multiple ionization cross sections. Schmidt, S.; 
Euler, J.; Kelbch, C.; Kelbch, S.; Koch, R.; Ramm, U.; Ullrich, J.; 
Schmidt-Boecking, H.; Kraft, G.; Olson, R.E. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Kernphysik; Missouri Univ., 
Rolla, MO (USA). Feb 1989. 31p. Available from Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). 

Target multiple ionization cross sections o(q) as well as doubly 
differential electron emission cross sections d*c/dE, dQe as a func- 
tion of the electron energy E-e and the electron emission angle @-e 
have been measured for 1.4 MeV/u collisions of U°5+ on Ne and Ar. 
Due to the strong projectile coulomb field, the average value of tar- 
get multiple ionization as well as the mean electron energy are 
considerably higher than for proton impact. Furthermore, the elec- 
tron emission is peaked at about @-e = 60° and decreases 
exponentially towards larger angles. The measured absolute differ- 
ential cross sections are well reproduced by a parameter free 
n-body Classical-Trajectory-Monte-Carlo-calculation. The differential 


and total stopping powers are determined from the measured cross 
sections and are compared to those for proton impact. Based on 
these data, estimates are given for the ratio of single and double 
ionization processes for uranium and proton impact as a function of 
linear energy transfer. In a zero order approximation this ratio can 
be associated with the ratio of single to double strand breaks. 
Therefore for heavy ion impact, we conclude that cell damage is pri- 
marily due to direct ionization by the projectile ion. The damage by 
the secondary electrons produced in these collisions is reduced 
since they mainly interact with the already ionized track. Conversely 
for light ions, the secondary electrons generated by the ion’s pas- 
sage make the main contribution to the cell damage. 


29604 (INIS-BR-1456) Studies of the permeability coeffi- 
cient of polyethylene terephtalate and the influence of protons 
implanted on polymer molecular structure. Santos, V.M.S. dos. 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica. 
1981. 109p. (In Portuguese). Order Number DE89612119/JAW. 
Available from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The principle of operation of an apparatus developed to study gas 
permeation through thin film is described, and the experimental pro- 
cedure is discussed. Use is made of diffusion theory to obtain an 
expression for the permeability coeficient K as a function of the rate 
of increase of the pressura in the receiving volume. Measurements 
of K for Polyethylene Terephtalate (P.E.T.) were performed using 
Argon and Helium. The Gibbs function for "He-P.E.T” was deter- 
mined from the study of K as a function of the film temperature. 
Protons were implanted along the thickness of P.E.T samples. The 
observed increase of K may be explained by possible modifications 
of the polymer structure: degradation and/or crosslinking. Prelimi- 
nary studies using small angle X-rays scattering suggest again 
structurural modifications of the proton implanted P.E.T. 


29605 (IYaF-88-84) Screening of Coulomb interaction and 
many-body perturbation theory in atoms. Dzyuba, V.A.; Flam- 
baum, V.V.; Sil'vestrov, P.G.; Sushkov, O.P. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 12p. Order Number 
DE89612124/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Taking into account the electron Coulomb interaction screening 
considerably improves the convergence of perturbation theory in 
residual interaction. The developed technique allows to take into 
account screening diagrams in all orders of perturbation theory. Cal- 
culation of the correlation corrections to the thallium energy levels is 
carried out as an example. 12 refs.; 8 figs. 


29606 (LBL-26430) Measurement of H and Hz populations 
in-situ in a low-temperature plasma by vacuum-ultraviolet 
laser-absorption spectroscopy. Schlachter, A.S.; Young, A.T.; 
Stutzin, G.C.; Stearns, J.W.; Doebele, H.G.; Leung, K.N.; Kunkel, 
W.B. Lawrence Berkeley Lab., CA (USA). Dec 1988. 10p. DOE 
Contract AC03-76SF00098. (CONF-890143-2: SPIE/SPSE sympo- 
sium on electronic imaging: advanced devices and systems, Los 
Angeles, CA, US, January 15, 1989). Order Number 
DE89010433/JAW. Available from NTIS, PC A02 - OSTI. 

A new technique, vacuum-ultraviolet laser-absorption spec- 
troscopy, has been developed to quantitatively determine the 
absolute density of H and H2 within a plasma. The technique is par- 
ticularly well suited to measurement in a plasma, where high 
charged particle and photon background complicate other methods 
of detection. The high selectivity and sensitivity of the technique 
allows for the measurement of the rotational-vibrational state distri- 
bution of Hz as well as the translational temperature of the atoms 
and molecules. The technique has been used to study both pulsed 
and continuous H~ ion-source plasma discharges. Hz state distribu- 
tions in a multicusp “volume” H~ ion- source plasma show a high 
degree of internal excitation, with levels up to v = 5 and J = 8 being 
observed. The method is applicable for a very wide range of plasma 
conditions. Emission measurements from excited states of H are 
also reported. 17 refs., 9 figs. 


29607 (LBL-26536) Monte Carlo for the electronic structure 
of molecules. Hammond, B.L. Lawrence Berkeley Lab., CA (USA). 
Nov 1988. 172p. DOE Contract ACO03-76SF00098. Order Number 
DE89011824/JAW. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 
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New directions in the rapidly developing quantum Monte Carlo 
(QMC) electronic structure method are explored for the treatment of 
chemically interesting systems. Electronic correlation, a difficult 
problem in standard ab initio methods, is accounted for in a simple 
manner in QMC. Methods developed here are aimed at expanding 
the capabilities and applicability of QMC. Two general problems are 
addressed: extending QMC calculations to heavy-atom systems, 
and obtaining nuclear derivative and potential energy surface 
information. For heavy-atom systems, two methods have been de- 
veloped. The first method uses ab initio effective core potentials to 
eliminate the core electrons. The second method retains all electron 
explicitly, but achieves a separation of time scales between core 
and valence to speed computation. These methods are applied to 
atomic and molecular systems containing Li, Na, Mg, C, Si, Ge, and 
Fe, and results are compared to other work available. Derivative and 
PES information is treated in three different ways: by the Hellmann- 
Feynman theorem, by analytic gradient techniques, and by 
correlated sampling of finite differences. Each of these approaches 
is implemented and applied to small diatomic systems. 117 refs. 


29608 (PPPL-2614) Experimental study of the x-ray transi- 
tions in the heliumlike isoelectronic sequence. Beiersdorfer, P.; 
Bitter, M.; von Goeler, S.; Hill, K.W. Princeton Univ., NJ (USA). 
Plasma Physics Lab. May 1989. 33p. DOE Contract AC02- 
76CHO03073. Order Number DE89011344/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The wavelengths of the transition 1s2p 'P; — 1s* 'So in helium- 
like potassium, scandium, titanium, vanadium, chromium, and iron 
have been measured with an experimental precision of AVA = 1/ 
20,000. The data typically agree within error bars with recent 
theoretical predictions which include quantum electrodynamical cor- 
rections. However, the comparison shows that there are systematic 
differences between data and predictions, which indicate a need to 
include additional corrections in the calculations. In particular, it is 
found that the experimental wavelengths are consistently shorter 
than the calculated values by amounts which depend on the partic- 
ular theoretical prediction used in the comparison. Measurements of 
the wavelengths of An > 2 x-ray transitions in heliumlike argon, 
scandium, titanium, vanadium, chromium, and iron are also pre- 
sented. 42 refs., 8 figs., 2 tabs. 


29609 (RAL—89-010) Method for the calculation of collision 
strengths for complex atomic structures based on Slater pa- 
rameter optimisation. Fawcett, B.C.; Mason, H.E. Rutherford 
Appleton Lab., Chilton (UK). Feb 1989. 16p. Order Number 
DE89612152/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This report presents details of a new method to enable the com- 
putation of collision strengths for complex ions which is adapted 
from long established optimisation techniques previously applied to 
the calculation of atomic structures and oscillator strengths. The 
procedure involves the adjustment of Slater parameters so that they 
determine improved energy levels and eigenvectors. They provide a 
basis for collision strength calculations in ions where ab initio com- 
putations break down or result in reducible errors. This application 
is demonstrated through modifications of the DISTORTED WAVE 
collision code and SUPERSTRUCTURE atomic-structure code 
which interface via a transformation code JAJOM which processes 
their output. 


29610 (TRITA-PFU-88-07) Breakdown analysis for elec- 
trodeless discharge in a magnetic field. Jin Li. Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and Fusion 
Research. Aug 1988. 61p. Order Number DE89612153/JAW. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Also available from: Royal Inst. of Tech., Stockholm (SE). Dept. 
of Plasma Physics and Fusion Research. 

A fluid model for an electrode-less, toroidal breakdown process in 
presence of a steady magnetic field is developed. Breakdown pro- 
cesses in the Extrap configuration are studied. Both particle balance 
and energy balance are solved to obtain breakdown voltages. A 2- 
dimensional particle balance is solved for the Extrap configuration, 
and the existence of the magnetic nulls seems to play an important 
role. The concept of the Townsend first coefficient a is found not to 
be applicable when the particle losses are severe, and the energy 





balance has to be solved in order to explain the very high low- 
threshold of the filling pressure observed in the Extrap breakdown 
experiments. The theoretical results are compared with experi- 
ments; a fairly good agreement is achieved. 


29611 (UCRL-21159) Pierce-Wiggler electron beam system 
for 250 GHz GYRO-BWO: Final report. Pirkle, D.R.; Alford, C.W.; 
Anderson, M.H.; Garcia, R.F.; Legarra, J.R.; Nordquist, A.L. Varian 
Associates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div. 
Jan 1989. 84p. DOE Contract W-7405-ENG-48. Order Number 
DE89011645/JAW. Available from NTIS, PC A05 - OSTI. 

This final report summarizes the design and performance of the 
VUW-8028 Pierce-Wiggler electron beam systems, which can be 
used to power high frequency gyro-BWO's. The operator's manual 
for this gyro-BWO beamstick is included as appendix A. Re- 
searchers at Lawrence Livermore National Laboratory (LLNL) are 
developing a gyro-BWO with a center frequency of 250 GHz, 6% 
bandwidth, and 10 kV peak output power. The gyro-BWO will be 
used to drive a free electron laser amplifier at LLNL. The electron 
beam requirements of the gyro-BWO application are: Small beam 
size, .100 inch at 2500 gauss axial magnetic field; a large fraction 
of the electron energy in rotational velocity; ability to vary the elec- 
trons’ axial velocity easily, for electronic tuning; and low velocity 
spread i.e. little variation in the axial velocities of the electrons in 
the interaction region. 1 ref., 13 figs. 


29612 Coherent anti-Stokes Raman spectroscopy investiga- 
tion of the anisotropic vibrational transitions of hydrogen. 
Farrow, R.L. (Combustion Research Facility, Sandia National Labo- 
ratories, Livermore, California 94551-0969); Sitz, G.O. Journal of 
the Optical Society of America B: Optical Physics (USA), 6(5): 865- 
870 (May 1989). 

The anisotropic components of Raman vibrational Q-branch tran- 
sitions are theoretically predicted to have larger collisional 
linewidths than those of the isotropic components, owing to broad- 
ening contributions by collisions that reorient the molecular angular 
momentum. We report experimental observations of this effect for 
linewidths of the isotropic and anisotropic components of Hoe 
Q-branch transitions, measured at 296 K using high-resolution co- 
herent anti-Stokes Raman spectroscopy. Differences in these 
linewidths are a direct measure of state-resolved reorientational 
broadening and are in good agreement with theoretical predictions 
and with related experimental results. The Galatry soft-collision line- 
shape model yields excellent fits to the anisotropic and isotropic line 
shapes but exhibits a slight density dependence in the best-fit 
motional narrowing coefficients at low densities. No difference is ob- 
served between the narrowing coefficients for isotropic and 
anisotropic spectra. Also, by comparing our measurements of rovi- 
brational O-branch linewidths with measurements of pure rotational 
S-branch linewidths by Keijser et al. [Physica 76, 585 (1974)], we 
obtain estimates of broadening by elastic vibrational dephasing. 


29613 Image current guiding of a relativistic electron beam 
in a foil focusing system. Humphries S. Jr. (Acceleration Consul- 
tants, Albuquerque, New Mexico 87122); Ekdahl, C.; Woodall, D.M. 
Applied Physics Letters (USA), 54(22): 2195-2197 (29 May 1989). 

Intense relativistic electron beams can be focused by arrays of 
transverse conducting foils or meshes. The meshes cancel beam- 
generated radial electric fields, allowing a self-pinched equilibrium. 
The experiments reported confirm that foil focusing systems can 
also steer high-current beams. We applied a dipole perturbation 
field to deflect a 3.8 kA, 280 keV beam in a foil array. We found 
that image current forces centered the beam in the transport pipe. 
The measured deflection was more than an order of magnitude 
smaller than the predicted value for single electron orbits. The re- 
sults show that foil focusing may have application to recirculating 
accelerators for high-current electron beams. 


29614 Trapping of neutral atoms with resonant microwave 
radiation. Agosta, C.C. (Lyman Laboratory of Physics, Harvard Uni- 
versity, Cambridge, Massachusetts 02138); Silvera, |.F.; Stoof, 
H.T.C.; Verhaar, B.J. Physical Review Letters (USA), 62(20): 2361- 
2364 (15 May 1989). 

We duscuss a resonant microwave trap for neutral atoms. Be- 
cause of the long spontaneous radiation time this trap is remarkably 
different from the optical trap. It also has advantages over static 
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magnetic traps that trap the excited spin state of the lowest elec- 
tronic level, in that atoms predominantly in the spin ground state 
can be trapped. We analyze the relaxation-ejection lifetime of atoms 
in such a trap using the formalism of dressed atomic states. Results 
are appliedi to atomic hydrogen and the possibility of Bose-Einstein 
condensation is considered. 


29615 Dissolution of relativistic atoms into negative energy 
states. Broyles, A.A. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Physical Re- 
view [Section] A: General Physics (USA), 39(10): 4939-4945 (15 
May 1989). DOE Contract W-7405-ENG-48. 

The problem of atomic dissolution by means of decay to the 
negative energy continuum is discussed. The derivation of the one- 
electron central-field Hamiltonian from quantum electrodynamics is 
made as an example. It is found that the operators that project the 
Coulomb interaction into positive and negative energy states of the 
Dirac noninteracting Hamiltonian cause the eigenstates of the 
atomic Hamiltonian to break up into two sets. One set is expand- 
able in the positive energy noninteracting states, and this set 
propagates forward in time. The other set is expandable in terms of 
the negative energy noninteracting states and propagates backward 
in time. There is, therefore, no danger that transitions will occur 
from the forward propagating eigenstates into the negative contin- 
uum with continued propagation in the forward direction, regardless 
of the magnitude of the nuclear charge. 


29616 Hyperfine structure of the 4f’5d?6s "'F term of 
155.157Gd | by laser-rf double resonance. Childs, W.J. (Physics 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review [Section] A: General Physics (USA), 39(10): 
4956-4966 (15 May 1989). DOE Contract W-31-109-ENG-38. 

The atomic-beam laser-rf double-resonance method has been 
used to measure the hyperfine structure (hfs) of the J = 2-8 levels 
of the 1'F term of 4f75d26s in '55-'157Gd. Results are also reported 
for the J = 2,5 levels of the 7D term of 4f’?5d6s*. Less precise hfs 
results are given for ten highly excited even-parity levels, and iso- 
tope shifts are given for 16 optical lines. L-S limit effective-operator 
expressions are given for the hfs A and B values of arbitrary states 
built from three open electron shells. When specialized to the ''F 
term in Gd |, these expressions reveal a marked perturbation 
between the J = 5 levels of 4f75d?6s ''F and 4f’5d6s* 7D. The per- 
turbation can also be detected from the fine-structure intervals. 


29617 Energy shift in the [(td)e] system due to the finite 
size of the muonic molecular ion. Scrinzi, A. (Department of 
Physics and Astronomy, University of Delaware, Newark, Delaware 
19716); Szalewicz, K. Physical Review [Section] A: General Physics 
(USA), 39(10): 4983-4990 (15 May 1989). 

Using a combination of variational and perturbational techniques, 
we obtain a shift of +0.20 meV for the energy level of [(tdu;;)e] due 
to the nonpointlike character of the (j = 1, v = 1) state of tdu. We 
estimate the error to be (_9.1*°-) meV. Scaling this value for the 
[(tdyx1)d2e] system gives a shift of +0.29. Earlier perturbational cal- 
culations are shown to be affected with an inaccuracy of ~3 meV 
resulting from an inadequate choice of the perturbation operator. 


29618 Low-energy elastic scattering of electrons from neon 
atoms. Saha, H.P. (Department of Physics, University of Central 
Florida, Orlando, Florida 32816-0993). Physical Review [Section] A: 
General Physics (USA), 39(10): 5048-5061 (15 May 1989). 

The multiconfiguration Hartree-Fock method of Saha, Pindzola, 
and Compton [Phys. Rev. A 38, 128 (1988)] applied to photoioniza- 
tion of atoms has been extended in order to consider elastic 
scattering of electrons from neon atoms. The dynamical polarization 
and the electron-correlation effects, which are very important in this 
case, have been taken into account more accurately in the ab initio 
method through the configuration-interaction procedure. Phase 
shifts, and differential, integral, and momentum-transfer cross sec- 
tions for electrons elastically scattered from neon atoms are reported 
for the impact-energy range from 0.136 to 70 eV. The calculated re- 
sults are compared with experimental and other theoretical results. 
It is found that the present multiconfigurational self-consistent-field 
method yields high-quality results which show excellent agreement 
with experiment and compare well with other theoretical results. 


29619 Vibration-rotation spectrum of the acetylene—carbon 
monoxide van der Waals molecule in the 3 » region. Marshall, 
M.D. (Department of Chemistry, Amherst College, Amherst, Massa- 
chusetts 01002); Prichard, D.G.; Muenter, J.S. Journal of Chemical 
Physics (USA), 90(11): 6049-6054 (1 Jun 1989). 

The infrared absorption spectrum of the acetylene—carbon monox- 
ide van der Waals molecule has been obtained in the 3 yu region. A 
color center laser was used to excite the vibration of the complex 
which corresponds to the antisymmetric hydrogen stretching mode 
in the monomer in a pulsed molecular jet. The form of the spectrum 
indicates that the molecule is a linear, hydrogen bonded complex, 
although excited state perturbations are present. The vibrational ori- 
gin is at 3279.898(2) cm-' and the ground state B value is 
1397.4(6) MHz, corresponding to a separation of 5.011 A for the 
monomer centers of mass. The spectrum cannot directly distinguish 
between the HCCH-—CO and the HCCH-OC configurations, but the 
combined evidence of other hydrogen bonded complexes of carbon 
monoxide, the expectation that the observed hydrogen bond should 
be slightly shorter than the sum of van der Waals radii, and a 
distributed multipole analysis strongly favors the HCCH-CO configu- 
ration. 


29620 Rotational state distributions from vibrational autoion- 
ization of Hz. Dehmer, J.L. (Argonne National Laboratory, Argonne, 
Illinois 60439); Dehmer, P.M.; Pratt, S.T.; Tomkins, F.S.; O'Halloran, 
M.A. Journal of Chemical Physics (USA), 90(11): 6243-6253 (1 
Jun 1989). DOE Contract W-31-109-ENG-38. 

Optical—optical double-resonance excitation together with electron 
spectroscopy was used to measure the H*> rotational state distribu- 
tions produced by vibrational autoionization of singlet np Rydberg 
states of He . In the two-color excitation scheme, one laser was 
used to excite the two-photon transition to the Ha E, F 
Tsummation*g, v' = 1, J’ = 1 state, and a second laser was used to 
probe single-photon transitions to the vibrationally autoionized np 
Rydberg series converging to the X 2summation*,, v* = 1, N-bar* = 
1 and N-bar* = 3 levels of the ion. The expected P(1)npc, Q(1)npz, 
R(1)np1, and R(1)np3 Rydberg series converging to v* = 1 were 
observed and assigned, as were several interlopers converging to 
higher vibrational levels of the ion. Rotationally resolved photoelec- 
tron spectra were determined for all of the autoionizing transitions 
by using a magnetic bottle electron spectrometer. Under the normal 
assumptions that p waves are ejected and that spin effects are neg- 
ligible, vibrational autoionization of the upper levels of the P(1)npc 
and Q(1)npz transitions should produce only v* = 0, N-bar* = 1, 
while vibrational autoionization of the upper levels of the R(1)np1 
and R(1)np3 transitions should produce a mixture of v* = 0, N-bar* 
=1 and v* = 0, N-bar* = 3. 


29621 Stimulated emission pumping spectroscopy of jet- 
cooled C3. Rohifing, E.A. (Combustion Research Facility, Sandia 
National Laboratories, Livermore, California 94551); Goldsmith, 
J.E.M. Journal of Chemical Physics (USA), 90(11): 6804-6805 (1 
Jun 1989). 

We report a dispersed fluorescence spectrum obtained for excita- 
tion of a summation*,—summation*, vibronic band of Cz at 33 588 
cm", part of a newly discovered electronic system. Rotationally re- 
solved stimulated-emission-pumping spectra of jet-cooled C3 using 
this summation*, intermediate state are presented for dumping to 
the Ov's1 (1<v2<13) and 6v'21 (1<v2<5) levels in the *E*, 
ground state. Vibrational term energies, rotational constants, and |- 
type doubling parameters are determined for each level. 


6404 Fluid Physics 
Refer also to citation(s) 29865 


29622 (AD-A-203981/6/XAB) Studies of liquid metal flows 
and power losses in ducts with moving conducting wall, 
slanted magnetic field, and applied external electric potential. 
Final report. Walker, J.S.; Brown, S.H.; Sondergaard, N.A. David 
Taylor Research Center, Bethesda, MD (USA). Nov 1988. 38p. 
(DTRC—88/040). Available from NTIS, PC A03/MF A01. 

Advanced homopolar electrical machinery is being considered for 
many new applications. This applied research requires the develop- 
ment of mechanisms for transporting high current at low voltages 
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between rotating and stationary members of the machines with min- 
imal losses and maximal operational stability. Thus, liquid metals 
rather than more-conventional brush technology are often used in 
the sliding-electric-contact region. Generally, these machines have 
large external magnetic fields in the region of the current collector, 
which has a definite effect on the liquid metal by Lorentz-force inter- 
actions. Thus, to obtain current collector design parameters, one is 
interested in liquid-metal channel flow problems, with applied exter- 
nal magnetic fields and boundary conditions containing combinations 
of moving and fixed, conducting, or insulating walls. These bound- 
ary conditions then roughly correspond to a rotor, stator, or sidewall 
of the current collector and the liquid metal to the sliding electric 
contact. While many publications treat theoretical magnetohydrody- 
namic channel duct flow, only a very small percentage of these 
investigations have studied problems with moving conducting walls. 


29623 (CONF-8810118-6) Inelastic scattering from liquid 
‘He in aerogel glass. Snow, W.M.; Sokol, P.E. Argonne National 
Lab., IL (USA). 1988. 4p. Sponsored by DOE Energy Research. 
DOE Contract W-31109-ENG-38. From Workshop on momentum 
distributions; Argonne, IL, US; 24-26 Oct 1988. Order Number 
DE89012381/JAW. Available from NTIS, PC A02/MF A0O1 - OSTI; 
GPO Dep. 

The physics of liquid and solid “He in restricted geometries has 
motivated a number of interesting experiments. Recent experiments 
include detailed measurements of the phase diagram for bulk liquid 
in vycor, showing a suppression of the superfluid transition and ele- 
vation of the melting pressure, and measurements of the superfluid 
fraction in vycor, aerogel, and zerogel glasses near the lambda 
point, in which critical exponents differ from the pure “He values 
have been observed. Many striking features in several of the experi- 
ments on helium in restricted geometries are poorly understood. We 
have performed inelastic neutron scattering measurements of liquid 
helium in aerogel glass above and below the superfluid transition 
for two samples of different porosities. The kinetic energy (KE) of 
the confined liquid is the same as that of the bulk liquid in the 
normal phase, but is clearly higher than the bulk values in the su- 
perfluid phase. The observed scattering in the superfluid phase is 
more peaked than in the normal phase: consistent with the pres- 
ence of a Bose condensate. An estimate of the condensate fraction 
using a modification of a method due to Sears yields values consis- 
tent with those estimated for the bulk liquid. 7 refs., 2 figs., 1 tab. 


29624 (CONF-8901119—1) Interfacial fluid mechanics and 
transport processes. Mavrovouniotis, G.M.; Brenner, H.; Ting, L.; 
Wasan, D.T. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Chemical Engineering. Jan 1989. 10p. DOE Contract FG02- 
88ER13896. From First Caribbean conference on fluid dynamics; St. 
Augustine, TT; January 8, 1989. Order Number DE89010664/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Macroscale interfacial conservation and constitutive equations, as 
well as expressions for the phenomenological functions appearing 
in the report, are derived for transport processes occurring in 
immiscible fluid-fluid systems possessing moving and deforming in- 
terfaces via a rigorous matched asymptotic expansion scheme from 
the more exact, continuous (‘diffuse’) microscale equations underly- 
ing them. 10 refs., 2 figs. 


29625 


(DOE/ER/72012-T7) Caltech-DOE program on numer- 
ical analysis, scientific computing and fundamental studies of 
fluid mechanics: Final report, 1 April 1986-31 March 1989. Cali- 


fornia Inst. of Tech., Pasadena, CA (USA). 1989. 10p. 
DOE Contract AS03-76ER72012;AA03-76SF00767. Order Number 
DE89010828/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Topics briefly discussed in this paper are: Vortex dynamics, verti- 
cal flow and separated flow; free surface flows at low Reynolds 
number; concurrent linear algebra routines; concurrent continuation 
and invariant manifolds; concurrent multigrid continuation methods; 
auto-software; Taylor-vortex flows; boundary conditions for infinite 
domains; numerical and analytical studies of evolutionary systems; 
numerical methods for stiff differential equations; vortex reconnec- 
tion; and a study of finite amplitude bifurcations in plane Poiseville 
flow. (LSP) 


29626 (LA-11445-MS) DANIEL: A computer code for high- 
speed dusty gas flows with multiple particle sizes. Horn, M. Los 
Alamos National Lab., NM (USA). May 1989. 65p. DOE Contract 
W-7405-ENG-36. Order Number DE89011104/JAW. Available from 
Q/MF A01 - OSTI; GPO Dep. 

This report describes a calculational model for nonreacting high- 
speed gas-particle flow dynamics. Differential equations are derived 
for a compressible, polytropic dusty gas with suspended larger par- 
ticles. Dust is described as rigid particles small enough to maintain 
temperature and velocity equilibrium with the clean gas. The larger 
particles are rigid, noncolliding spheres of various sizes having ve- 
locities and temperatures significantly different from those of the 
gas. Exchange terms are included in the differential equations to 
account for momentum and energy transfer between the dusty gas 
and the particles. An explicit, Eulerian numerical algorithm approxi- 
mates the solution of the differential equations. This algorithm is 
used to simulate volcanic pyroclastic fountaining. The numerical 
technique produces plausible volcanic eruption models. These 
results support the appropriateness of further code development, in- 
cluding adaptation to low flow speeds, turbulence transport and 
diffusion, and swirl. 12 refs., 14 figs., 2 tabs. 


29627 Online capacitive densitometer. Porges, K.G. To Dept. 
of Energy. USA Patent Application 7-146,509. 21 Jan 1988. 30p. 
DOE Contract W-31109-ENG-38. Order Number DE89010884/JAW. 
Available from NTIS, PC A0O3 - OSTI. 

This invention is an apparatus for measuring fluid density of 
mixed phase fluid flow. The apparatus employs capacitive sensing 
of the mixed phased flow combined with means for uniformizing the 
electric field between the capacitor plates to account for flow line 
geometry. From measurement of fluid density, the solids feedrate 
can be ascertained. 7 figs. 


29628 Apparatus and method for spraying liquid materials. 
Alvarez, J.L.; Watson, L.D. To Dept. of Energy. USA Patent Applica- 
tion 7-146,631. 21 Jan 1988. 17p. DOE Contract ACO7-761D01570. 
Order Number DE89010891/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

A method for spraying liquids involving a flow of gas which 
shears the liquid. A flow of gas is introduced in a converging- 
diverging nozzle where it meets and shears the liquid into small 
particles which are of a size and uniformity which can be controlled 
through adjustment of pressures and gas velocity. 5 figs. 


29629 Device and technique for in-process sampling and 
analysis of molten metals and other liquids presenting harsh 
sampling conditions. Alvarez, J.L.; Watson, L.D. To Dept. of En- 
ergy. USA Patent Application 7-146,641. 21 Jan 1988. 19p. DOE 
Contract AC07-761D01570. Order Number DE89010893/JAW. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An apparatus and method for continuously analyzing liquids by 
creating a supersonic spray which is shaped and sized prior to de- 
livery of the spray to a analysis apparatus. The gas and liquid is 
sheared into small particles which are of a size and uniformity to 
form a spray which can be controlled through adjustment of pres- 
sures and gas velocity. The spray is shaped by a concentric 
supplemental flow of gas. 5 figs. 


29630 (SAND-88-2308) A falling ball rheometer for opaque, 
concentrated suspensions. Powell, R.L.; Mondy, L.A.; Stoker, 
G.G.; Milliken, W.J.; Graham, A.L. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1989. 36p. Sponsored by DOE Energy 
Research. DOE Contract AC04-76DP00789. Order Number 
DE89012927/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

With falling ball rheometry, we have measured the apparent rela- 
tive viscosity of suspensions of large, neutrally buoyant, rigid rods in 
a viscous Newtonian fluid, while approximately maintaining the rods 
in a randomly oriented configuration. A new technique for measur- 
ing the time of flight of a ball between two positions is used. This 
computerized technique, based upon an eddy current detector, en- 
ables us to determine the position of a metallic (non-magnetic) ball 
falling through an opaque suspension, with high accuracy (less than 
1.5% error). The rods for the suspensions had a nominal aspect ra- 
tio of 10 and experiments were carried out at a single volume 
fraction, 0.05. Two populations of rods were used having nominal 
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diameters of 1.5875 mm and 3.175 mm. To within the errors of 
these experiments, suspensions from both populations had the 
same relative viscosity, with the overall average being 1.457. This 
viscosity was significantly different from that of a similar suspension 
(volume fraction = 0.05) of rods of nominal aspect ratio 20 and it 
agreed quite well with theoretical results for the viscosity of a dilute 
suspension of randomly oriented rods. 22 refs., 10 figs., 3 tabs. 


29631 Magnetohydrodynamic stability in the electromagnetic 
levitation of horizontal molten-metal sheets. Hull, J.R. (Materials 
and Components Technology Division, Argonne National Laboratory, 
9700 South Cass Avenue, Argonne, Illinois 60439); Wiencek, T.; 
Rote, D.M. Physics of Fluids A: Fluid Dynamics (USA), 1(6): 1069- 
1076 (Jun 1989). DOE Contract W-31-109-ENG-38. 

High-frequency electromagnetic (EM) fields are investigated for 
the levitation of thin horizontal sheets of liquid metal. A magnetic 
configuration is analyzed in which inductance stabilization provides 
global stability and magnetic flux compression provides local stabil- 
ity. Stability analysis indicates that frequencies greater than about 
24 kHz are desirable to stably levitate € mm thick steel. For stability 
in systems without active feedback, a conducting screen is required 
below the metal, with a gap between the screen and the molten 
metal of no more than twice the metal thickness. Experiments in 
which 10 kHz EM fields were used to statically levitate sheets of 
molten tin indicate that dominant magnetohydrodynamic instabilities 
are of the Rayleigh-Taylor type and correspond to theory. 


29632 Statistical mechanics of a two-field model of drift 
wave turbulence. Gang, F.Y. (Institute for Fusion Studies, Univer- 
sity of Texas at Austin, Austin, Texas 78712); Scott, B.D.; Diamond, 
P.H. Physics of Fluids B: Plasma Physics (USA), 1(6): 1331-1333 
(Jun 1989). 

The absolute equilibrium statistical mechanics of a two-field 
model of drift wave turbulence is investigated with emphasis on pre- 
dicting the direction of spectral transfer, and on exploration of the 
role of density-potential correlation (cross-correlation) in constraining 
the nonlinear transfer process. The results indicate that departure 
from the adiabatic relation n-italic-tilde/ng = ephi-tiide/T, allows 
transfer of total energy to small scales in fully developed turbulence. 
This prediction is in distinct contrast to intuition based on the one- 
field Hasegawa—Mima model [Phys. Fluids 21, 87 (1978)]. 


29633 Velocity selection for Taylor bubbles. Kessler, D.A. 
(Department of Physics, University of Michigan, Ann Arbor, Michi- 
gan 48109); Levine, H. Physical Review [Section] A: General 
Physics (USA), 39(10): 5462-5465 (15 May 1989). 

We study the rise of an infinitely long, two-dimensional gas 
bubble in a tube. Using a boundary-integral formulation, we demon- 
strate the existence of a novel form of the surface-tension-induced 
solvability mechanism originally discovered for the Saffman-Taylor 
finger. We interpret our findings with the help of a local model cari- 
cature of the flow equations. 


29634 Statistical mechanics of a quenched van der Waals 
fluid. Singh, R.R. (Department of Chemistry, University of Ten- 
nessee, Knoxville, Tennessee 37996-1600); Kovac, J. Journal of 
Chemical Physics (USA), 90(11): 6587-6594 (1 Jun 1989). 

The equilibrium properties of a quenched one-dimensional fluid 
with a high density phase transition are calculated using the formal- 
ism of Mazo in which the free energy is first calculated as a function 
of a certain quenched parameter and the quenched free energy is 
evaluated by averaging over the probability that the constraint is re- 
alized in the quenching process. The model system studied here is 
one in which the particles interact through a pair potential with a 
shoulder in the repulsive wall. The quenched parameter is taken to 
be the width of the shoulder, corresponding to the introduction of 
disorder or free volume into the quenched phase. Assuming a 
Gaussian distribution of shoulder widths it is possible to calculate 
the quenched free energy exactly and compare the thermodynamic 
properties of the quenched fluid to those of the equilibrium fluid. 
The quenched disorder softens the first-order freezing transition into 
a second-order-like glass transition which qualitatively reproduces 
the quasiequilibrium properties of real glasses. 


29635 Quantum molecular dynamics study of electron trans- 
port in an external field. Kalia, R.K. (Argonne National Laboratory, 


Argonne, Illinois 60439); Vashishta, P.; de Leeuw, S.W. Journal of 
Chemical Physics (USA), 90(11): 6802-6803 (1 Jun 1989). DOE 
Contract W-31-109-ENG-38. 

A quantum molecular dynamics method is proposed to study the 
transport of a quantum particle interacting with a classical system at 
finite temp- eratures in the presence of an applied electric field. Us- 
ing this method the mobility of an excess electron in dense helium 
gas is calculated at 77 k. (AIP) 


6450 High Energy Physics 


29636 (BNL-52129) Landmarks in particle physics at 
Brookhaven National Laboratory: Brookhaven Lecture Series, 
Number 238. Adair, R.K. Brookhaven National Lab., Upton, NY 
(USA). 18 Nov 1987. 19p. Sponsored by DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE89012916/JAW. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Robert Adair’s lecture on Landmarks in Particle Physics at 
Brookhaven National Laboratory (BNL) is a commemoration of the 
40th Anniversary of Brookhaven National Laboratory. Adair de- 
scribes ten researches in elementary particle physics at Brookhaven 
that had a revolutionary impact on the understanding of elementary 
particles. Two of the discoveries were made in 1952 and 1956 at 
the Cosmotron, BNL’s first proton accelerator. Four were made in 
1962 and 1964 at the Alternating Gradient Synchrotron, the Cos- 
motron’s replacement. Two other discoveries in 1954 and 1956 were 
theoretical, and strong focusing (1952) is the only technical discov- 
ery. One discovery (1958) happened in an old barrack. Four of the 
discoveries were awarded the Nobel prize in Physics. Adair believes 
that all of the discoveries are worthy of the Nobel prize. 14 figs. 


29637 (CONF-760473-, pp. 4-19) Mechanisms of new parti- 
cle production. Glashow, S.L. (Harvard Univ., Cambridge, MA 
(USA)). Energy Research and Development Administration, Wash- 
ington, DC (USA); National Science Foundation, Washington, DC 
(USA); Wisconsin Univ., Madison, Wi (USA). 1976. From Interna- 
tional conference on production of particles with new quantum 
numbers; Madison, WI, US; April 22, 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24. 

Nine questions pertinent to the question of new particles and how 
they may be produced are considered. They are: (1) What kind of 
new particles are expected in our framework? (2) Is the new quark 
needed for GIM cancellation the same as the new quark responsi- 
ble for J/Psi? And what new quarks are being produced by 
neutrinos and antineutrinos? (3)Can there exist other varieties of 
weak interactions? (4) Can there be observable narrow bumps in 
positron-electron or muontmuon— mass distribution resulting from 
hadron-hadron collisions which do not show up as observable 
bumps in electron-position annihilation? (5) How do we understand 
the muon—-positron events seen in the 15 foot NAL bubble cham- 
ber? (6) Why the observation of neutrino-induced muon—-muon— 
events bodes well for the discovery of charm in muon-nucleon scat- 
tering, and for the direct observation of a new level of associated 
production? (7) Why is the measurement of neutrino decay mode of 
J interesting? (8) Why does the observed high-y anomaly suggest 
fancy? and (9) What are the essential predictions of the original 
vector model? 


29638 (FNAL/C—89/58) A site oriented supercomputer for 
theoretical physics: The Fermilab Advanced Computer Pro- 
gram Multi Array Processor System (ACMAPS). Nash, T.; Atac, 
R.; Cook, A.; Deppe, J.; Fischler, M.; Gaines, |.; Husby, D.; Pham, 
T.; Zmuda, T.; Eichten, E. Fermi National Accelerator Lab., Batavia, 
IL (USA). 6 Mar 1989. 8p. DOE Contract AC02-76CH03000. 
(CONF-890372-11: 4. hypercube, concurrent computers and appli- 
cations, Monterey, CA, US, March 6, 1989). Order Number 
DE89011090/JAW. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

The ACPMAPS multipocessor is a highly cost effective, local 
memory parallel computer with a hypercube or compound hyper- 
cube architecture. Communication requires the attention of only the 
two communicating nodes. The design is aimed at floating point 
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intensive, grid like problems, particularly those with extreme com- 
puting requirements. The processing nodes of the system are single 
board array processors, each with a peak power of 20 Mflops, sup- 
ported by 8 Mbytes of data and 2 Mbytes of instruction memory. The 
system currently being assembled has a peak power of 5 Gflops. 
The nodes are based on the Weitek XL Chip set. The system deliv- 
ers performance at approximately $300/Mflop. 8 refs., 4 figs. 


6451 Particle Interactions and Properties - Experi- 
mental 


Refer also to citation(s) 29274, 29280, 29296, 29302, 29307, 
29308, 29577, 29698, 29719, 29775 


29639 (ANL-HEP-—89-11) Hadron collider physics. Nodulman, 
L. Argonne National Lab., IL (USA). 1988. 19p. Sponsored by DOE 
Energy Research. DOE Contract W-31109-ENG-38. (CONF- 
8811175-5: Beyond the standard model, Ames, IA, US, 18-22 Nov 
1988). Order Number DE89012385/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Recent results on hard scattering processes studied at high ener- 
gies are summarized. Prospects for extended measurements in the 
near future are discussed. 31 refs., 18 figs., 3 tabs. 


29640 (CERN-EP-—88-148) Charm photoproduction results 
from NA14). Alvarez, M.P.; Barate, R.; Bloch, D.; Bonamy, P.; 
Borgeaud, P.; Burchell, M.; Burmeister, H.; Brunet, J.M.; Calvino, 
F.; Cattaneo, M. European Organization for Nuclear Research, 
Geneva (Switzerland). 25 Oct 1988. 36p. (CONF-880867-23: 24. 
international Rochester conference on high energy physics, Munich, 
DE, August 4, 1988). Order Number DE89011561/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

High statistics samples of reconstructed charmed particles have 
been obtained by the NA14’ experiment. Signals are presented in a 
variety of decay channels, and are used for the measurement of 
lifetimes and the study of production mechanisms. 13 refs., 31 figs. 


29641 (CERN-EP-88-151) Search for heavy quarks at pp 
colliders. Kroll, |.J. European Organization for Nuclear Research, 
Geneva (Switzerland). 26 Oct 1988. 9p. (CONF-880867-24: 24. in- 
ternational Rochester conference on high energy physics, Munich, 
DE, August 4, 1988). Order Number DE89011564/JAW. Available 
from NTIS (US Sales Only), PC AO2/MF A01 - OSTI. 

At present, the Fermilab and CERN pp colliders with \/s = 1.8 
TeV and 0.63 TeV, respectively, provide the highest mass reach of 
existing accelerators for finding new particles. In particular, these 
colliders can be used to search for heavy quarks. The upper limit of 
1.2 x 10-% (90% CL) on BR(B° — y*pu-X) is strong indirect evi- 
dence that the charge 2/3 SU(2) partner of the bottom quark, 
usually called the top quark, exists. In addition, present experimen- 
tal data do not exclude a fourth generation of quarks and leptons. A 
search for a fourth-generation, charge 1/3 quark (here referred to as 
the bs quark) should be made. The present limits from e*e- collid- 
ers on the masses of these particles are m; > 27.4 GeV/c? (95% 
CL) and m,,, > 25.5 GeV/c® (95% CL). 12 refs., 9 figs., 1 tab. 


29642 (CERN-EP-88-152) Standard model parameters from 
UA1 and UA2. Einsweiler, K.; Weidberg, A. European Organization 
for Nuclear Research, Geneva (Switzerland). 26 Oct 1988. 27p. 
(CONF-8806204—11: 13. international conference on neutrino 
physics and astrophysics (NEUTRINO-13), Boston, MA, US, June 
5, 1988; CONF-8806232-8). Order Number DE89011565/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

We review the final results from the UA1 and UA2 experiments, 
operating at the CERN pp Collider, on the properties of the W and 
Z bosons. These results are compared with the Standard Model, 
and a consistent set of values and their errors are derived for the 
parameters sin? 6, p, and Ar. The analysis is then extended to dis- 
cuss the Standard Model tests that can be performed using the 
larger data sample expected from the CERN pp Collider upgrading. 
Finally, we describe the implications, for this analysis, of an accu- 
rate measurement of mz from SLC/LEP 1. 26 refs., 14 figs. 


Research, Geneva (Switzerland). 31 Oct 1988. 11p. (CONF- 
880867-—25: 24. international Rochester conference on high energy 
physics, Munich, DE, August 4, 1988). Order Number 
DE89011566/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI. 

A number of results, obtained in the UA1 experiment before the 
upgrade of the proton-antiproton coilider at CERN, are discussed. In 
most cases they are the final statements that can be made from the 
data, based on integrated luminosities of ~130 nb~' at \/s = 546 
GeV recorded in 1983 and ~570 nb-' at \/s = 630 GeV in 1984 
and 1985. Where appropriate, an indication of the improvement in 
precision to be expected with ACOL, the new antiproton collector, is 
given. 33 refs., 6 figs., 2 tabs. 


29644 (CERN-EP-—88-163) Direct photon physics from 
CERN experiment UA6. Snow, G.R. European Organization for 
Nuclear Research, Geneva (Switzerland). 16 Nov 1988. 13p. 
(CONF-8806232-9: 7. topical workshop on proton-antiproton col- 
lider physics, Batavia, IL, US, June 20, 1988). Order Number 
DE89011619/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A011 - OSTI. 

Direct photons have been studied in both pp and pp interactions 
at \/s = 24.3 GeV and in the transverse momentum range 3 to 7 
GeV/c (0.25 < x7 < 0.58). The experiment was performed using an 
internal hydrogen jet target in the CERN SppS Collider. The poten- 
tial impact of the direct photon program of UA6 is compared to the 
other experiments reporting at this workshop, and our published 
cross section in pp is presented and compared with theoretical pre- 
dictions. 9 refs., 6 figs. 


29645 (CONF-760473-, pp. 62-101) New results on J/v and 
wv’ decays from DASP. Braunschweig, W. (Physikalisches Institut 
der RWTH Aachen (West Germany)). Energy Research and Devel- 
opment Administration, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA); Wisconsin Univ., Madison, WI 
(USA). 1976. From International conference on production of parti- 
cles with new quantum numbers; Madison, WI, US; April 22, 1976. 
In International conference on production of particles with new 
quantum numbers. Proceedings. Order Number DE89005731/JAW. 
Available from NTIS, PC A 24. 

Since the Stanford Conference in 1975 the storage ring DORIS 
was run predominantly at cms energies around the mass of the J/w 
resonance; no additional luminosity has been accumulated at the w’ 
resonance. After a brief description of the DASP detector results on 
the following topics will be presented in this report: inclusive hadron 
spectra, particle fractions and branching ratios for hadronic two 
body decays from missing mass distribution; hadronic two body de- 
cays and inclusive hadron two body decays; two photon cascade 
decay of uw’ — J/w + + + +; three photon final states. 16 references, 
18 figures, 3 tables. 


29646 (CONF-760473-, pp. 123-150) Probing the new parti- 
cles with hadron beams. Haizen, F. (Univ. of Wisconsin, Madison 
(USA)). Energy Research and Development Administration, Wash- 
ington, DC (USA); National Science Foundation, Washington, DC 
(USA); Wisconsin Univ., Madison, WI (USA). 1976. From Interna- 
tional conference on production of particles with new quantum 
numbers; Madison, WI, US; April 22, 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24. 

There are many reasons to pursue hadron collisions in the search 
for the production of particles. Some are as follows: (1) the possibil- 
ity to trace the new quantum numbers through associated 
production. (2) our understanding of the spectrum of the psi and the 
chi particles is based on the mysterious dogma: Zweig rule. The 
same rule should be operative in production processes and hadron 
experiments could be very revealing to its origin. (3) a detailed 
study of the dynamics of psi,psi’ production can reveal invaluable 
clues as how to search for charmed particles. It is not excluded that 
at higher energies charmed particles are associatively produced 
with the psi itself. (4) a study of hadroproduction of heavy vector 
mesons as psi and psi’ seems very timely at a moment when it is 
planned to produce the weak boson W with colliding beams. 





29643 (CERN-EP-88-154) Recent results from the UA1 ex- 
periment. Dowell, J.D. European Organization for Nuclear 
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29647 (CONF-760473-, pp. 151-174) Properties of prompt 
leptons. Adair, R.K. (Yale Univ., New Haven, CT (USA)). Energy 
Research and Development Administration, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 
production of particles with new quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 
ticles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24. 

The goals of any investigation of prompt lepton phenomena can 
be usefully divided into two categories; there is an internal question 
as to the origin and the character of the flux itself and an external 
question concerning the relation of the flux to the fundamental prob- 
lems of particle physics. First one must understand the basic 
character of the flux; e.g., are the leptons produced through weak 
interaction processes or through their electromagnetic coupling. 
Having understood the basic origins of the flux, they may then con- 
sider what light specific characteristics of the production process 
throw on fundamental questions of particle physics; e.g., what are 
the parton momentum distributions. It seems likely that the basic 
internal question of the origin of prompt leptons would be best an- 
swered by considering the bulk of the production which, as for other 
particles takes place at small values of transverse momenta rather 
than the production at large transverse momenta. Once the internal 
questions are answered, they might well expect to find that the 
large transverse momenta data is most useful externally in provid- 
ing information concerning the basic structure of elementary 
particles. The experiments, discussed here, are primarily designed 
to illuminate the internal question concerning the coupling - weak or 
electromagnetic - which induces the prompt flux and therefore rep- 
resent measurements of fluxes which are dominated by low 
transverse momentum production. 14 references, 7 figures. 


29648 (CONF-760473-, pp. 175-195) Muon production in 


hadron-hadron collisions. Anderson, K.J. (Univ. of Chicago, IL 
(USA)); Henry, G.G.; McDonald, K.T.; Pilcher, J.E.; Rosenberg, E.I.; 
Branson, J.G.; Sanders, G.H.; Smith, A.J.S.; Thaler, J.J. Energy 
Research and Development Administration, Washington, DC (USA); 


National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 
production of particles with mew quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 
ticles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24. 

The authors report measurements of u-pair production by 7z* 
mesons and protons. The production of J mesons is contrasted with 
the production of less massive particles. The character of the u-pair 
continuum spectrum is discussed and implications for direct lepton 
production are given. Results are presented on a search for J pro- 
duction together with sources for additional final state muons. 8 
references, 8 figures, 1 table. 


29649 (CONF-760473-, pp. 196-221) Large transverse mo- 
mentum photons from high energy proton proton collisions. 
Dorriulot, P. (CERN, Geneva (Switzerland)); Dittmann, P.; Eggert, 
K.; Holder, M.; McDonald, K.T.; Modis, T.; Navarria, F.L.; Seiden, 
A.; Strauss, J.; Vesztergombi, G. Energy Research and Develop- 
ment Administration, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA); Wisconsin Univ., Madison, WI 
(USA). 1976. From International conference on production of parti- 
cles with new quantum numbers; Madison, WI, US; April 22, 1976. 
In International conference on production of particles with new 
quantum numbers. Proceedings. Order Number DE89005731/JAW. 
Available from NTIS, PC A 24. 

The authors have performed a simultaneous measurement of the 
large transverse momentum (1.6 to 3.8 GeV/c) yields of single pho- 
tons and of photon pairs at 90° production angle in p-p collisions at 
ISR energies. Production cross sections for each of these two pro- 
cesses are compared. 12 references, 8 figures, 2 tables. 


29650 (CONF-760473-, pp. 222-261) Dimuon and trimuon 
production in deep inelastic muon interactions at 150 GeV. 
Chen, K.W. (Michigan State Univ., East Lansing (USA)). Energy 
Research and Development Administration, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 


production of particles with new quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 
ticles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24. 

Dimuon and trimuon events have been observed in deep inelastic 
muon interaction at 150 GeV. A preliminary analysis is presented. 
Taken at face value, the data suggest the existence of a new parti- 
cle production mechanism. The rate of dimuon production occurs at 
0.1% of inclusive deep inelastic muon scattering. High inelasticity 
trimuons occur at a rate one order of magnitude lower. 17 refer- 
ences, 36 figures, 3 tables. 


29651 (CONF-760473-, pp. 262-273) Streamer chamber 
search for narrow hadrons, with a muon-enriched trigger. 
Heusch, C.A. (Univ. of California, Santa Cruz (USA)). Energy Re- 
search and Development Administration, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 
production of particles with new quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 
ticles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24. 

This is a brief report on an experiment carried out at the Stanford 
Linear Accelerator Center by the Santa Cruz - SLAC D Collabora- 
tion. The purpose of the experiment was to search for hadronic 
states. These states would be long-lived, often decay with the emis- 
sion of high p(perpendicular) muons, and yield large amounts of 
strange particles in the final state. They used a 15.5 GeV pion(plus) 
beam and a 2m long streamer chamber containing targets for pion- 
N collisions. This chamber triggered by a scattered muon, afforded 
an essentially complete solid-angle detection efficiency of all 
charged particles emerging from the collision. A convincing signal of 
a narrow hadron with strangeness was not observed. 5 references, 
7 figures 


29652 (CONF-760473-, pp. 274-301) Threshold effects of 
new particle production by high energy neutrinos and antineu- 
trinos. Ling, T.Y. (Univ. of Pennsylvania, Philadelphia (USA)). 
Energy Research and Development Administration, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA); 
Wisconsin Univ., Madison, WI (USA). “976. From International con- 
ference on production of particles with new quantum numbers; 
Madison, WI, US; April 22, 1976. In International conference on pro- 
duction of particles with new quantum numbers. Proceedings. 
Order Number DE89005731/JAW. Available from NTIS, PC A 24. 

In this talk the author reports data on single muon events using a 
sample which is about an order of magnitude larger than the one 
reported before. He shows detailed studies on the subjects of exper- 
imental resolution and detection efficiency and answer the question 
as whether the high-y anomaly is due to any such instrumental ef- 
fects. Then he presents new measurement on the antineutrino to 
neutrino cross section ratio and show distribution on the hadronic 
invariant mass in order to describe an empirically self-consistent pic- 
ture of the phenomena observed. 13 references, 14 figures, 1 table. 


29653 (CONF-760473-, pp. 321-329) Search for antineutrino 
induced »*e- events. Sinclair, D. (Univ. of Michigan, Ann Arbor 
(USA)). Energy Research and Development Administration, Wash- 
ington, DC (USA); National Science Foundation, Washington, DC 
(USA); Wisconsin Univ., Madison, WI (USA). 1976. From Interna- 
tional conference on production of particles with new quantum 
numbers; Madison, WI, US; April 22, 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24. 

The author has examined 1200 interactions with visible energies 
greater than 7.5 GeV produced by an anti-neutrino beam in the Fer- 
milab 15-foot bubble chamber filled with a light neon hydrogen 
mixture. One event was found with a y*e- and hadrons in the final 
state, but with no evidence of strange particle production. This 
event may be an example of dilepton production by an anti-neutrino 
interaction, but other interpretations are possible. With 90% confi- 
dence, it was concluded that the rate for the process » + N — e~ + 
u* + hadrons is {<=} .8% of charged current anti-neutrino interac- 
tions with visible energy > 7.5 GeV. 2 tables. 
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29654 (CONF-760473-, pp. 330-345) Observation of muon- 
neutrino reactions producing a positron and a strange particle. 
Energy Research and Development Administration, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA); 
Wisconsin Univ., Madison, WI (USA). 1976. From International con- 
ference on production of particles with new quantum numbers; 
Madison, WI, US; April 22, 1976. In international conference on pro- 
duction of particles with new quantum numbers. Proceedings. 
Order Number DE89005731/JAW. Available from NTIS, PC A 24. 

Neutrino events, in which a positron is observed together with a 
strange particle and a negative muon, have been seen in the bub- 
ble chamber GARGAMELLE exposed to the CERN PS neutrino 
beam. A complete study of all the possible background sources has 
been made, and they have been found to be very low. The total ob- 
served number of muon-positron pairs indicates a strong correlation 
between the production of the strange particle and the lepton pair. 5 
references, 5 figures, 2 tables. 


29655 (CONF-760473-, pp. 346-361) Observation of the re- 
action v, + P — v, + P. Sokolsky, P. (Columbia Univ., New York, 
NY (USA)). Energy Research and Development Administration, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA); Wisconsin Univ., Madison, WI (USA). 1976. From inter- 
national conference on production of particles with new quantum 
numbers; Madison, WI, US; April 22, 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24. 

The elastic neutral current reaction v, + P — v, + P was ob- 
served and compared to the quasi-elastic reaction vy, +N — pw + 
p. The ratio of the two reactions was measured to be 0.23 + 0.09. 
7 references, 4 figures. 


29656 (CONF-760473-, pp. 362-369) Search for muonic 
pairs at Serpukhov. Asratyan, A.N. (Institute for Theoretical and 
Experimental Physics, Moscow (USSR)); Bugorsky, A.P.; Epstein, 
V.S.; Goryachev, V.N.; Grigoriev, E.A.; Kalganov, N.V.; Kaftanov, 


V.S.; Khovansky, V.D.; Klimenko, L.A.; Kochentkov, V.I. Energy Re- 
search and Development Administration, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 
production of particles with new quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 


ticles with new quantum numbers. Proceedings. 
DE89005731/JAW. Available from NTIS, PC A 24. 

New data on muon pair production in the final state have been 
obtained in neutrino beam with the help of the spark chamber neu- 
trino detector with iron filters. The results on preliminary analysis 
are reported. 1 reference, 5 figures. 


29657 (CONF-760473—, pp. 388-403) Neutral currents - the 
structure of the coupling. Stutte, L. (California Institute of Technol- 
ogy, Pasadena (USA)). Energy Research and Development 
Administration, Washington, DC (USA); National Science Founda- 
tion, Washington, DC (USA); Wisconsin Univ., Madison, WI (USA). 
1976. From International conference on production of particles with 
new quantum numbers; Madison, WI, US; April 22, 1976. In /nterna- 
tional conference on production of particles with new quantum 
numbers. Proceedings. Order Number DE89005731/JAW. Available 
from NTIS, PC A 24. 

The author reports here on latest results from an investigation of 
the form of the neutral current coupling in the inclusive channels v,, 
+N — v, + hadrons and v, +N — v, + hadrons. The experiment 
was conducted by the Caltech-Fermilab group in October 1974. The 
data were taken in the Fermilab narrow band beam set to a mean 
secondary hadron energy of + 170 GeV. The distributions of total 
energy, observed in the target calorimeter, for charged current 
events in which the muon momentum was measured, reflect the 
dichromatic structure of the beam, with average energies for neutri- 
nos from pion and kaon decay of 50 and 150 GeV, respectively. 3 
references, 7 figures, 1 table. 


29658 (CONF-760473-, pp. 302-320) Observation of neu- 
trino induced »-—e* events in the Fermilab bubble chamber. 
Barbaro-Galtieri, A. (Lawrence Berkeley Lab., CA (USA)); Bosetti, 
P.; Lynch, G.; Marriner, J.; Soimitz, F.; Stevenson, M.L.; Cundy, 


Order Number 


D.C.; Haidt, D.; Harigel, G.; Wachsmuth, H. Energy Research and 
Development Administration, Washington, DC (USA); National Sci- 
ence Foundation, Washington, DC (USA); Wisconsin Univ., 
Madison, WI (USA). 1976. From International conference on pro- 
duction of particles with new quantum numbers; Madison, WI, US; 
22-24 Apr 1976. In International conference on production of parti- 
cles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24; 3. 

Recently, neutrino reactions with two muons in the final state had 
been observed in electronic experiments at Fermilab. The most 
likely explanation of these events seems the production and the de- 
cay of a new hadron A. The search for such neutrino interactions 
with a muon and a positron in the final state was the motivation for 
this experiment. An equally important point, which could not be an- 
swered by the counter experiments was to gain detailed information 
on the hadrons produced in such reactions. 9 references, 3 figures, 
1 table. 


29659 (CONF-760473-, pp. 415-437) Observation of elastic 
neutrino-proton scattering. Williams, H.H. (Univ. of Pennsylvania, 
Philadelphia (USA)); Cline, D.; Entenberg, A.; Kozanecki, W.; Mann, 
A.K.; Reeder, D.D.; Rubbia, C.; Strait, J.; Sulak, L. Energy Re- 
search and Development Administration, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA); Wisconsin 
Univ., Madison, WI (USA). 1976. From International conference on 
production of particles with new quantum numbers; Madison, WI, 
US; April 22, 1976. In International conference on production of par- 
ticles with new quantum numbers. Proceedings. Order Number 
DE89005731/JAW. Available from NTIS, PC A 24. 

The authors have observed 30 events of the process v,p — vp 
with a background expectation of 7 events. The neutral current to 
charged current ratio c(u~p — vp)/c(vn — yup) is measured to be 
0.17 + 0.05 for 0.3 < q? < 0.9 where -q? is the square of the four- 
momentum transfer to the proton. 8 references, 12 figures. 


29660 (CONF-760473-, pp. 467-480) Anomalous muon pro- 
duction in e*e~ collisions at spear. Barnett, B.A. (Univ. of 
Maryland, College Park (USA)). Energy Research and Development 
Administration, Washington, DC (USA); National Science Founda- 
tion, Washington, DC (USA); Wisconsin Univ., Madison, WI (USA). 
1976. From International conference on production of particles with 
new quantum numbers; Madison, WI, US; April 22, 1976. In Interna- 
tional conference on production of particles with new quantum 
numbers. Proceedings. Order Number DE89005731/JAW. Available 
from NTIS, PC A 24. 

Results are presented on hadron and muon inclusive production 
in ete collisions at \/s = 3.8 and 4.8 GeV. Anomalously large high 
momentum muon production is observed in noncoplanar to charged 
particle final states, but no anomalies are seen in multicharged par- 
ticle final states. Arguments are presented that these extra muons 
do not come from charmed particles but could possibly come from 
heavy leptons. Results are also presented on a search for ete~ 
narrow resonances with 5.7 GeV < Mee < 6.5 GeV. The Ti5.97 
was not seen in this scan which means that Tee < 100 ev. if the + 
has decay modes similar to the ~ and uv’. 14 references, 12 figures, 
1 table. 


29661 (CONF-760473—, pp. 404-414) Evidence for parity 
non-conservation in the weak neutral current. Benvenuti, A. 
(Harvard Univ., Cambridge, MA (USA)); Cline, D.; Massing, F.; 
Ford, W.; Imlay, R.; Ling, T.Y.; Mann, A.K.; Reeder, D.D.; Rubbia, 
C.; Stefanski, R. Energy Research and Development Administration, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA); Wisconsin Univ., Madison, WI (USA). 1976. From Inter- 
national conference on production of particles with new quantum 
numbers; Madison, WI, US; 22-24 Apr 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24; 3. 

Measurements of R” and R”, the ratios of neutral current to 
charged current » and v cross sections, yield neutral current rates 
for v and v that are consistent with a pure (V-A) interaction but 3 
standard deviations from pure V or pure A, indicating the presence 
of parity violation in the weak neutral current. 4 references, 2 fig- 
ures, 3 tables. 
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29662 (CONF-760473-, pp. 481-518) Electron production at 
the ISR. Baum, L.; Block, M.M.; Couchman, B.; Crawford, J.; 
Derevshchikov, A.; Dibitonto, D.; Golutvin, |.; Hilscher, H.; Irion, J.; 
Kernan, A. Energy Research and Development Administration, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA); Wisconsin Univ., Madison, WI (USA). 1976. From inter- 
national conference on production of particles with new quantum 
numbers; Madison, WI, US; 22-24 Apr 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24; 3. 

In order to search for charmed particle production in strong inter- 
actions, the authors have made an experimental study of lepton 
production in p-p collisions at the |.S.R. Clearly, AC=0 must be for 
strong interactions. Two basic modes of charm production, diffrac- 
tive associated production, where they produce N’z’ (a baryon with 
positive charm, a meson with negative charm), as well as pair pro- 
duction, N’N, or z’x’, are possible. The basic properties expected of 
the charmed particles are summarized. The experimental approach 
adapted is: (1) triggering on an electron, either e* or e~; (2) Looking 
for coincidence with either .+ and/or strange particles. 27 figures. 


29663 (CONF-760473-, pp. 535-548) Evidence for a 
neutrino-induced dilepton event in the A.N.L. 12-foot bubble 
chamber. Garfinkel, A.F. (Purdue Univ., West Lafayette, IN (USA)). 
Energy Research and Development Administration, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA); 
Wisconsin Univ., Madison, WI (USA). 1976. From International con- 
ference on production of particles with new quantum numbers; 
Madison, WI, US; April 22, 1976. In International conference on pro- 
duction of particles with new quantum numbers. Proceedings. 
Order Number DE89005731/JAW. Available from NTIS, PC A 24. 
The observation of dilepton events produced by the interactions 
of neutrinos or antineutrinos with nuclei has been reported by sev- 
eral experiments. While the most attractive hypothesis for these 
events involves the decay of a charmed hadron, it has yet to be 
confirmed. If this hypothesis is indeed correct, then it implies the ex- 


istence of the two-body reactions (1) vp — uw ~Bt* or (2) vn > 
uu B* where B is a hypothetical baryon having a new quantum 
number. Although not a dilepton event, an event found at B.N.L. is 
a candidate for reaction (1). 6 references, 2 figures, 7 tables. 


29664 (DOE/ER/03072—49) Hunting for the rare decay K* — 
m* u*u-. Selen, M.A. Princeton Univ., NJ (USA). Dept. of Physics. 
Jan 1989. 122p. DOE Contract ACO2-76ER03072. Order Number 
DE89011592/JAW. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

This thesis describes an experimental search for the rare decay 
K* — a*u*u-. The data were accumulated during two weeks of 
running Brookhaven AGS experiment E787. Offline event recon- 
struction reduces the sample to three candidates. If one assumes 
all three events are background, then an upper limit of 2.1 x 10-7 
is set at the 90% confidence level. Two of these events cannot be 
explained in terms of the major background channel. Assuming the 
background is sufficiently understood, the interpretation of these two 
candidates as genuine K* — z*y*y- events results in a measured 
branching ratio of (6.1 + 4) x 10-8. An upper limit on the process 
K* — 2*H, H — uty is found as a function of Higgs mass in the 
interval 2Mmu < My < 320 MeV. This limit never exceeds 1.5 x 10 
-? at the 90% confidence level. We also set an upper limit on the 
decay mode K* — ytvyu*tpy- of 3.7 x 10-7 at the 90% confidence 
level. This is the first experimental limit set on this process. 34 refs. 


29665 (DOE/ER/03072-50) Forward production of J/y in 
hadronic interactions and calibration of a large BGO electro- 
magnetic calorimeter. Kaaret, P.E. Princeton Univ., NJ (USA). 
Dept. of Physics. Jun 1989. 191p. DOE Contract AC02-76ER03072. 
Order Number DE89011593/JAW. Available from NTIS, PC A09/MF 
A0O1 - OSTI; GPO Dep. 

In the first part of this thesis, we describe an analysis of J/w pro- 
duced in the forward direction in the reaction xN — pty X. The 
data for this analysis were collected by Fermilab experiment E615. 
We measured the cross section for J/x) production and the angular 
distribution of muons from J/y decay. We found evidence for longi- 
tudinal polarization of J/~ produced in the kinematic limit where the 


J/b carries a large fraction of the incident pion's longitudinal mo- 
mentum. This is the first experimental observation of longitudinal 
polarization of J/y produced in hadronic interactions. In the second 
part of this thesis, we describe the construction and calibration of a 
large Bismuth Germanante (BGO) electromagnetic calorimeter de- 
signed to study e*e~ collisions at center-of-mass energies near the 
Zo mass. The calorimeter is a subdetector of the L3 detector and 
will be installed in the Large Electron Positron collider (LEP) of the 
European Organization for Nuclear Research. We present the re- 
sults of a calibration of the calorimeter in an electron test beam at 
electron energies of 2, 10, and 50 GeV. We show that the accuracy 
of the calibration is 0.8% at 2 GeV, improving to better than 0.5% at 
10 GeV and above. 65 refs., 72 figs., 21 tabs. 


29666 (DOE/ER/05001—7) Study of heavy-flavored particles: 
Progress report, November 1, 1987—October 30, 1988. Sun, C.R. 
State Univ. of New York, Albany, NY (USA). Dept. of Physics. 7 Apr 
1989. 32p. DOE Contract ACO02-78ER0O5001. Order Number 
DE89011531/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Progress is reported on the discovery of a new baryon called 

neutral cascade with charm. The decay fractions of other charmed 
baryons such as A,* are also studied. The completion of a time-of- 
flight detector for the CLEO collaboration is reported. A new 
experiment to measure the magnetic moment of the sigma plus par- 
ticle using bent crystal is now in preparation at Fermilab. 
29667 (DOE/ER/40224—72) Expectations and realities in rel- 
ativistic heavy-ion collisions. Hwa, R.C. Oregon Univ., 
Eugene, OR (USA). Jun 1988. 13p. DOE Contract FG06- 
85ER40224. (OITS-391; CONF-8805140—-12: ). Order Number 
DE89011409/JAW. Available from NTIS, PC A03 - OSTI. 

Interpretations of some recent results from experiments done at 
the CERN-SPS on relativistic heavy-ion collisions are discussed. A 
cautionary note is given for the observed J/¥ suppression due to 
the hadronic interaction of J/¥ in the final state. The multiplicity 
dependence of average transverse momentum has many complica- 
tions, and is unsuitable as an indicator of phase transition. 
Multiplicity fluctuation may be a better diagnostic tool. No indication 
of any collective behavior has been seen in the recent experiments. 
30 refs., 3 figs. 


29668 (GSI-89-21(prepr.)) High-sensitivity measurements of 
the excitation function for Bhabha scattering at MeV energies. 
Tsertos, H.; Kozhuharov, C.; Armbruster, P.; Kienle, P.; Krusche, B.; 
Schreckenbach, K. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). Feb 1989. 49p. Order Number 
DE89768278/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

Using a monochromatic e+ beam scattered on a Be foil and a 
high-resolution detector device, the excitation function for elastic 
e*e- scattering was measured with a statistical accuracy of 0.25% 
in 1.4 keV steps in the c.m.-energy range between 770 keV and 
840 keV (1.79 - 1.86 MeV/c?) at c.m. scattering angles between 80° 
and 100° (FWHM). Within the experimental sensitivity of 0.5 b.eV/sr 
(c.m.) for the energy-integrated differential cross section no reso- 
nances were observed (97% CL). From this limit we infer that a 
hypothetical spiniess resonant state should have a width of less 
than 1.9 meV corresponding to a lifetime limit of 3.5x10-' s. This 
limit establishes the most stringent bound for new particles in this 
mass range derived from Bhabha scattering and is independent of 
assumptions about the internal structure of the hypothetical parti- 
cles. Less sensitivite limits were, in addition, derived around 520 
keV c.m. energy (~ 1.54 MeV/c?) from an investigation with a tho- 
rium and a mylar foil as scatterers. 


29669 (INIS-BR-1482) Measurements of K/PI ratio in cos- 
mic radiation. Mahon, J.R.P. Universidade Estadual de Campinas, 
SP (Brazil). Inst. de Fisica. 1986. 129p. (In Portuguese). Order 
Number DE89612723/JAW. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Measurements of k/PI ratio in cosmic radiation by its half lives 
and its fluxes, were carried out. The kaon flux was obtained using 
the Cherenkov detector, and for pion flux scintillation detectors were 
used. The final results of K/PI ratio ~ 0.2 was obtained. (M.C.K.). 
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29670 (IYaF—88-89) Radiative decays of rho and w mesons. 
Dolinskij, S.l.; Druzhinin, V.P.; Dubrovin, M.S. and others. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 20p. Order 
Number DE89612722/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The results of the measurement of radiative decays of rho and w 
mesons with the Neutral Detector at ete~ collider VEPP-2M are 
presented. The branching ratio of the decay w -> 7°y was 
measured with higher experiments accuracy: Bw -> 
x°-y)=0.089+0.006. The rho® -> +°- branching ratio was measured 
for the first time: B(rho® -> 7°-y)=(7.9+2.0)x10—*. The decays rhow 
-> etay were studied. Their branching ratios with the assumption of 
constructive rho-w interference are: B(w->etay)=(7.3+2.9)x10-4, 
B(rho->eta-y)=(4.0+1.1)x10-*. The branching ratios of u- 
>nta-n’ and w->ete~ decays were also measured: 
B(w-> 2+ 2- 7°)=0.894+0.006, B(w->ete—)=(7.14+0.36)x10-5. The 
upper limit of the w->zx°r°,y branching ratio was placed: B(w- 
>72° 29-7) <4x10-* at 90% confidence level. 15 refs.; 7 figs.; 3 tabs. 


29671 (LA-UR-89-1256) Searching for extensions to the 
standard model in rare kaon decays. Sanders, G.H. Los Alamos 
National Lab., NM (USA). 1989. 13p. DOE Contract W-7405-ENG- 
36. (CONF-890299-2: AHF accelerator design workshop, Los 


Alamos, NM, US, February 20, 1989). Order Number 
DE89011180/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 


Small effects that are beyond the current standard models of 
physics are often signatures for new physics, revealing fields and 
mass scales far removed from contemporary experimental capabili- 
ties. This perspective motivates sensitive searches for rare decays 
of the kaon. The current status of these searches is reviewed, new 
results are presented, and progress in the near future is discussed. 
Opportunities for exciting physics research at a hadron facility are 
noted. 5 refs., 8 figs., 1 tab. 


29672 Exclusion of an isospin fifth force from kaon decay. 
Goldman, T. (Theoretical Div., Los Alamos National Lab., Univ. of 
California, Los Alamos, NM (US)); Hughes, R.J.; Nieto, M.M. Moa- 
ern Physics Letters B (USA), 3(13): 1243-1250 (Oct 1988). 

The conjecture that anomalous gravitational interactions are re- 
lated to an isospin coupling is shown to be in conflict with kaon 
decay data. An alternative coupling to B-2L is in conflict with the 
Eoetvoes data which originally motivated the new experiment. 
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Refer also to citation(s) 29360, 29578, 29639, 29646, 29650, 
29650, 29652, 29716, 29775, 29783, 29796, 29807 


29673 (CBPF-NF—-050/88) Some questions regarding chiral 
solitons as baryons. Mignaco, J.A.; Wulck, S. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 13p. Order 
Number DE89612698/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

A short description is made of the meaning and application of chi- 
ral solitons as baryons. The hedgehog proposal for a unitary chiral 
field is discussed and it is emphasized the appearance of an arbi- 
trary parameter in the soliton solution which may conflict with the 
customary argument on (in)stability. 


29674 (CONF-760473-, pp. 529-534) w’s without charm. Dol- 
gov, A.D. Energy Research and Development Administration, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA); Wisconsin Univ., Madison, WI (USA). 1976. From Inter- 
national conference on production of particles with new quantum 
numbers; Madison, WI, US; April 22, 1976. In International confer- 
ence on production of particles with new quantum numbers. 
Proceedings. Order Number DE89005731/JAW. Available from 
NTIS, PC A 24. 

The author tries to advocate the old religion being the heresy now 
that all hadrons (including the recently discovered mesons) are built 
from three good old quarks. The basic idea is that the quark- 
antiquark interaction potential is of double-well structure. The 
potentials of this type are well known in nuclear physics being intro- 
duced there for an explanation of some forms of the nuclear 





isomerism. In what follows arguments are given in favor of a 
nonmonotonous dependence on distance of the quark-antiquark po- 
tential and the necessary properties of the potential to face the 
experimental data are discussed. 


29675 (CONF-760473-, pp. 519-528) Strongly interacting 
heavy lepton. Arbuzov, B.A. Energy Research and Development 
Administration, Washington, DC (USA); National Science Founda- 
tion, Washington, DC (USA); Wisconsin Univ., Madison, WI (USA). 
1976. From International conference on production of particles with 
new quantum numbers; Madison, WI, US; 22-24 Apr 1976. In Inter- 
national conference on production of particles with new quantum 
numbers. Proceedings. Order Number DE89005731/JAW. Available 
from NTIS, PC A 24; 3. 

In several recent papers the possibility was discussed of exis- 
tence of a hybrid particle, which is referred to here as strongly 
interacting heavy lepton. The rich spectroscopy of new resonances 
discovered in the last year, as well as the remarkable threshold ef- 
fect observed in e*e~ annihilation around 4 GeV, definitely require 
new fundamental fermions in addition to the traditional leptons (yu, e 
and their neutrinos) and quarks (p, n, 4 in three color varieties). To- 
tally unexpected y-e events have been observed at SPEAR and are 
presently interpreted as evidence for the existence of at least one 
heavy lepton (L). If heavy leptons take part only in the usual weak 
and electromagnetic interactions, they clearly have no bearing on 
the w spectroscopy. They could, however, provide a satisfactory ex- 
planation for the behavior of o(e*e—) if more than one charged 
heavy lepton with M, < 2 GeV is discovered. Let us consider now 
some simple consequences of the idea that heavy leptons do par- 
ticipate in strong or semi-strong interactions. The lowest lying wv 
particles can then be identified with genuine LL bound states, and 
the large widths of wv” and w” simple arise because these reso- 
nances decay into their constituents. The main difference between 
their point of view and a charm scheme is that their new fundamen- 
tal fermions have something in common with leptons (quantum 
numbers) and with quarks (interactions) but, at least in the simplest 
model] considered here, they are not confined. They can exist as 
free particles and indeed have been observed as such! An interest- 
ing consequence of this difference concerns dimuon events 
observed in v interactions: the model here gives the correct order 
of magnitude for the effect and predicts an energy behavior and x, y 
distributions which agree with experiment. 12 references, 1 figure. 


29676 (CONF-890379-2) The High-Energy Transport Code 
HETC88. Alsmiller, R.G. Jr.; Alsmiller, F.S.; Gabriel, T.A.; Hermann, 
O.W.; Barnes, J.M. Oak Ridge National Lab., TN (USA). 1989. 13p. 
Sponsored by DOE Energy Research. DOE Contract AC05- 
840R21400. From Workshop on calorimetry for the SSC; 
Tuscaloosa, AL, US; 13-17 Mar 1989. Order Number 
DE89012332/JAW. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

An upgraded version, HETC88, of the previously available High- 
Energy Transport Code HETC is briefly described. In the upgraded 
code, the particle production model from hadron-nucleus nonelastic 
collisions at energies greater than 5 GeV has been revised. At nu- 
cleon and ion energies below 5 GeV, HETC88 is not different from 
the code previously available. In particular, provision is still made to 
allow neutrons with energies <20 MeV to be transported by none of 
the available codes designed for low-energy neutron transport. Cal- 
culated results for the longitudinal distribution of the flux of neutrons 
with energy >40 KeV in the Tevatron tunnel when 900 GeV protons 
interact with No in a warm section are presented and compared 
with experimental data. Some disagreements between the calcu- 
lated and measured neutron flux are found. For 20 TeV protons 
incident on a large cylindrical iron target, calculated “star” density 
results from HETC88, FLUKA87, CASIM, and MARS10 are also 
compared. 22 refs., 3 figs. 


29677 (IC—-88/246) Remarks on the hypermultiplets. Saidi, 
E.H. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1988. 10p. Order Number DE89612699/JAW. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

We derive the FS and HST hypermultiplets using a group- 
theoretical method. Their SU(2) structure is obtained in a rigorous 
way. It is shown also why a real HST hypermultiplet does not carry 
any central charge, whereas FA and complex HST hypermultiplets 
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do. Some peculiar features of the real and complex HST multiplets 
are discussed and general remarks are made. (author). 19 refs. 


29678 (IC-88/315) Phenomenological connections of the 
processes x~->v-bar3e, 7~->v-barey, a;->zrho, a;->7y7 and 
1°->-. Volkov, M.K. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1988. 5p. Order Number DE89612603/JAW. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

In recent years much attention has been paid to theoretical and 
experimental determination of form factors of the decays 2~->v- 
barey and 2~->v-bar3e. In particular, attempts are still made to 
measure more accurately the experimental values of the ratios of 
the form factors. We would like to show what estimates for these 
quantities can be obtained from the condition of a self-consistent 
phenomenological description of the processes a;->arho, a;->7y 
and 2~->v-bare-. 10 refs. 


29679 (IC-88/391) Scheme dependence of the perturbative 
series for a physical quantity in the gPHI*-theory. Kataev, A.L.; 
Vardiashvili, M.D. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1988. 14p. Order Number DE89612627/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
We construct a toy physical quantity in the gPHI* theory analo- 
gous to op: (e*e- -> hadrons) in QCD and calculate the 
coefficients of the corresponding perturbative series up to next-next- 
next-to-leading order corrections. The scheme dependence of the 
obtained results is investigated. The analysis is made in the MS, 
MS-bar, G and MOM schemes. Discussions of the analogue with 

the QCD applications is presented. (author). 28 refs, 2 figs. 
for it del of 


29680 (IC—88/397) Proposal P 

electroweak bosons. Novozhilov, Y.V. International Centre for The- 
oretical Physics, Trieste (Italy). Nov 1988. 11p. Order Number 
DE89612700/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A composite model for electroweak gauge bosons and the Higgs 
scalar is proposed. Composite fields are introduced as collective 
variables of pregluons and prefermions. Their dynamics is governed 
by the prefermionic conformal action. The effective Lagrangian coin- 
cides with that of the standard theory but with one parameter less 
and with effective couplings depending on the scale parameter in 
the same way. (author). 15 refs. 


29681 (INIS-BR-1526) Transversal expansion study in the 
Landau hydrodynamic. Pottag, F.W. Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica. 1984. 103p. (in Portuguese). Order Number 
DE89612646/JAW. Available from NTIS (US Sales Oniy), PC 
AO6/MF A01 - OSTI; INIS. 

The system of equations in the frame of Landau’s hydrodynamical 
model for multiparticle production at high energies is studied. Taking 
as a first approximation the one-dimensional exact due to Khalat- 
nikov, and a special set of curvilinear coordinates, the radial part is 
separated from the longitudinal one in the equations of motion, and 
a system of partial differential equations (non-linear, hyperbolic) is 
obtained for the radial part. These equations are solved numerically 
by the method of caracteristics. The hydrodynamical variables are 
obtained over all the three-dimensional-flow region as well as its 
variation with the mass of the initially expanding system. Both, the 
transverse rapidity distribution of the fluid and the inclusive particle 
distribution at 90° in the center of mass system, are calculated. The 
last one is compared with recent experimental data. 


29682 (JINR-E-4-88-240) Direct compatibility check of the 
CEA and Cornell electroproduction pion form factor data with 
e*e- ones. Dubnicka, S.; Martinovic, L. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1988. 11p. 
Order Number DE89612647/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Using precise experimental information on the imaginary part of 
the pion form factor from e*e- -> x*x~ up to the inelastic threshold 
and QCD constraints for it in the range of momenta (M.x(supo)+™Mw)* 
< t < infinity, was investigated by means of a dispersion integral 
the reliability of individual electroproduction CEA and Cornell model- 
dependent pion form factor data points. 15 refs.; 2 tabs. 


29683 (LU-TP—88-2) Problems in hadronization physics. An- 
dersson, B. Lund Univ. (Sweden). Dept. of Theoretical Physics. Mar 





1988. 17p. Order Number DE89612701/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The present knowledge on the states of perturbative QCD and 
how these states decay into the final state observable hadrons is 
reviewed. (With 41 refs.) (L.E.). 


29684 (LU-TP-88-4) Jet final states in WW pair production 
and colour screening in the QCD vacuum. Gustafson, G.; Pet- 
tersson, U.; Zerwas, P.M. Lund Univ. (Sweden). Dept. of Theoretical 
Physics. Apr 1988. 6p. Order Number DE89612702/JAW. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Hadron distributions are analyzed for W pair production in ete— 
colliders, ete yields WW yields qq’QQ’. They are compared for in- 
dependent WW fragmentation and quark exchange pairing where 
qQ’ and Qq’ form (colour singlet) jets. These distributions can give 
essential information on the QCD vacuum and the confinement 
mechanism. (authors). 


29685 (NIKHEF-H-88-11) More on the super WZW theory. 
Fuchs, J. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. Sep 1988. 25p. 
(HD-THEP-—88-27). Order Number DE89612703/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The super WZW theory is analyzed further. The quantum equiva- 
lence to a bosonic WZW theory supplemented by free fermions is 
proven rigorously, and implications of this equivalence are investi- 
gated both in the Neveu-Schwartz and in the Ramond sector of the 
theory. 25 refs. 


29686 (NIKHEF-H-88-12) Minimal total cross section for 
ete-->W*W-. Gaemers, K.J.F.; Velzen, M.R. van. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. Sep 1988. 15p. Order Number 
DE89612604/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The total cross section with the most general form for the gauge 
boson vertices is given at tree level for the process ete-->W*W-. 
Each vertex is parametrized with 7 couplings and the minimum of 
the total cross section is studied in a wide energy range. Although 
there are large cancellations between the neutrino exchange dia- 
gram and the photon and Z annihilation diagrams, it is surprisingly 
not possible to get significantly below the standard model cross 
section for any value of the parameters. 9 refs; 9 figs.; 1 table. 


29687 (RAL-88-112) QCD condensates from tau decay ex- 
perimental data in the axial channel. Gimenez, V.; Penarrocha, 
J.A.; Bordes, J. Rutherford Appleton Lab., Chilton (UK). Jan 1989. 
14p. Order Number DE89612649/JAW. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

We use quotients of Laplace sum rules to calculate ratios among 
QCD condensates from tau decay data in the axial channel. The 
gluon and the dimension-six four quark condensates are estimated. 
For the gluon condensate we obtain 7/3 < ag GG >= (0.06 + 
0.03) Gev 4 which is in agreement with other recent estimates. For 
the four quark condensate we find about a factor of two larger than 
the value obtained assuming vacuum saturation. The dimension- 
eight condensates are also analysed. 


29688 (RAL-88-113) Improved parton distributions and W,Z 
production at pp-bar colliders. Martin, A.D.; Stirling, WJ.; 
Roberts, R.G. Rutherford Appleton Lab., Chilton (UK). Dec 1988. 
14p. (DTP-88/52). Order Number DE89612650/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We obtain improved parton distributions from a structure function 
analysis which includes new data on deep inelastic scattering and 
on dilepton production. These lead to improved predictions for 
o(W)/c(Z), which when combined with the forthcoming data from 
pp-bar colliders, will give tighter constraints on the values of m; and 
Ny. We emphasize how new measurements of the W= charge 
asymmetry may resolve the EMC - BCDMS Fp discrepancy and 
hence sharpen the prediction for o(W)/o(Z) even further. 


29689 (USIP-88-01) Ground state of the Bosonic string. 
Nilsson, M. Stockholm Univ. (Sweden). Inst. of Physics. Jan 1988. 
10p. Order Number DE89612651/JAW. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 
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The state of the bosonic string are functionals PSI(x(c)) that as- 
sign to each string x(c) a probability amplitude. In this paper we 
shall see that the ground state us a function of a line integral over 
the string. (authors). 


29690 (USIP-88-02) Hilbert space of the open bosonic 
string. Nilsson, M. Stockholm Univ. (Sweden). Inst. of Physics. Jan 
1988. 38p. Order Number DE89612652/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

For a bosonic particle we know that the Hilbert space comes from 
the quantized constraints. The mass shell condition, pp“ = - m? 
becomes the Klein-Gordon equation after quantization. Thus the 
constraints lead to a field equation defined on spacetime. For a 
bosonic string the constraints will be functional equations after 
quantization. Using the mode expansion we solve for the depen- 
dence of the Fourier components with mode number greater than 
zero. The zero mode is the ‘translational’ mode and can thus be 
identified with spacetime. With mode expansion and the standard 
unification of constraints we arrive at the Virasoro conditions. Here 
we consider the Virasoro operators as a sum of differential opera- 
tors. Thus the Virasoro conditions are here a set of differential 
equations. Discussing the properties of the solutions to these equa- 
tions we show that the Virasoro conditions can be reduced to a set 
of field equations for the spacetime mode. We derive all the field 
equations thus we reduce the Hilbert space of the bosonic string to 
that of a field theory defined on spacetime. Thus we arrive at a 
string field theory. Our approach is close to the approach of the 
CERN group. We show that the field equations only relate fields of 
the same mass. From the field equations we also find the critical di- 
mension, D=26, and the value of the intercept. 


29691 Phenomenological consequences of the color-flavor 
constraint on compositeness interactions. Suzuki, Mahiko (Cali- 
fornia Univ., Berkeley (USA). Dept. of Physics). Physics Letters 
[Section] B (Netherlands), 220(1/2): 233-237 (30 Mar 1989). DOE 
Contract AC03-76SF00098. 

We make a phenomenological speculation on the compositeness 
interaction among quarks and leptons without explicit models, fo- 
cusing on the consequences of generation independence of the 
interaction. The quark-antiquark coliision will show a dramatic de- 
parture from its lowest order process when rescattering is included. 
A signature of compositeness may appear in the s channel of qanti 
q collision at energies much lower than an actual compositeness 
scale. 


29692 Trace anomaly and low energy phenomenological im- 
plications of wormholes. Grinstein, B. (Fermi National Accelerator 
Lab., Batavia, IL (USA)); Hill, C.T. Physics Letters [Section] B 
(Netherlands), 220(4): 520-526 (13 Apr 1989). 

In Coleman's wormhole scenario it is the trace anomaly on S,4 
that controls the behavior of fundamental coupling constants, parti- 
cle masses, mixing angles, etc. We indicate how low energy 
phenomenology may be derivable from very general properties of 
wormhole physics and calculable 6-functions, etc. 


29693 New approach to SU, xU, radiative corrections in 
e*e~ annihilation processes near the Z° resonance. Jadach, S. 
(Stanford Linear Accelerator Center, CA (USA)); Ward, B.F.L. 
Physics Letters [Section] B (Netherlands), 220(4): 611-615 (13 Apr 
1989). DOE Contract AC03-76SF00515;AS05-76ER03956. 

Also published as report |IC—88/236(rev.); UTHEP-88-020(rev.). 

We show explicitly how to proceed in the Monte Carlo simulation 
of SUz.xU, radiative corrections in order to include multiple soft 
phonon emission on an event-by-event basis. The method is based 
on the rigorous theory of summing infrared contributions to the re- 
spective cross section by Yennie, Frautschi and Suura. Our method 
is illustrated on the example of initial-state bremsstrahlung. 


29694 Inevitable” nonstrange dibaryon. Goldman, T. (Theo- 
retical Division, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545); Maltman, K.; Stephenson G.J. Jr.; Schmidt, K.E.; 
Wang, F. Physical Review [Section] C: Nuclear Physics (USA), 
39(5): 1889-1895 (May 1989). 

Certain basic features, common to all phenomenological models 
of hadron structure based on the picture of confinement at large 
distances and effective one-gluon exchange within the confinement 


region, necessarily lead to the prediction of the existence of a non- 
strange dibaryon resonance with quantum numbers IJ? = 03+, the 
d*, independent of more detailed features of the dynamics of any of 
the models. We discuss the qualitative physics underlying this 
claim, comment on the probable mass and decay properties of the 
resulting state, and provide estimates of the expected production 
cross sections in np—d"* and 7+d—7=d". .AE 


29695 Potential model calculations of parity violation in 
proton-proton scattering. Driscoll, D.E. (institute for Nuclear The- 
ory, Department of Physics, University of Washington, Seattle, 
Washington 98195); Miller, G.A. Physical Review [Section] C: Nu- 
clear Physics (USA), 39(5): 1951-1962 (May 1989). 

The proton-proton parity-violating analyzing power is calculated at 
laboratory energies up to 1000 MeV using a parity-violating weak 
meson-exchange potential with form factors and coupling constants 
consistent with the nonrelativistic Bonn potential. A real distorted- 
wave Born-approximation formulation of the weak scattering 
amplitude is introduced using real standing waves with distortions 
by Coulomb and strong interactions. This formulation includes a 
new and simplified expression for the S matrix in terms of strong 
and real weak amplitudes. The form-factor contributions to the weak 
potential significantly reduce the overall magnitude of the analyzing 
power, but do not qualitatively affect the relative energy or angular 
dependence. Results using, alternatively, Paris, Reid soft-core, 
Hamada-Johnston, and pure Coulomb distorted waves with the 
same weak potential are compared. The angular and total analyzing 
powers are calculated with long-range Coulomb contributions for 
scattering and transmission experiments. The long-range Coulomb 
effects can be removed, leading to a reduced analyzing power A- 
italic-circumflex that depends only on short-range forces. 


29696 Comment on "Electromagnetic production of kaons”. 
Workman, R.L. (Physics Department, Virginia Tech, Blacksburg, Vir- 
ginia 24061). Physical Review [Section] C: Nuclear Physics (USA), 
39(5): 2076-2077 (May 1989). 

We comment on a recent paper from Adelseck and Wright in 
which kaon photoproduction and electroproduction data have been 
fit within a diagrammatic model. The importance of the resonance 
K;(1280) in recovering the canonical Born coupling constants is 
questioned. 


29697 Quark mass differences and isospin violation in the 
pion-nucleon coupling constants. Bernard, V. (Centre de 
Recherches Nucleaires and Universite Louis Pasteur de Strasbourg, 
Groupe de Physique Nucleaire Theorique, F-67037 Strasbourg 
CEDEX, France); Meissner, U. Physical Review [Section] C: Nu- 
clear Physics (USA), 39(5): 2054-2056 (May 1989). 

We investigate the pseudoscalar pion-nucleon constants in the 
framework of various chiral models of the nucleon. We demonstrate 
that strong isospin violation (mynot =mg) does not lead to a charge 
dependence of the pion-nucleon vertex as recently reported on the 
basis of NN scattering data. Using the equivalence theorem, we 
show that the pion mass difference leads to a 3% effect in the 
pseudovector zN coupling constants. 
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29698 (CERN-EP-—88-158) Searching for supersymmetry at 
high-energy colliders. Pauss, F. European Organization for Nu- 
clear Research, Geneva (Switzerland). 14 Nov 1988. 10p. 
(CONF-880867-26: 24. international Rochester conference on high 
energy physics, Munich, DE, August 4, 1988). Order Number 
DE89011618/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI. 

Recent developments in searches for supersymmetric particles at 
future ete~ and hadron colliders are reviewed. The detection of su- 
persymmetric particles is studied for two scenarios: direct decays to 
the lightest supersymmetric particle, which escapes detection and 
therefore leads to large missing transverse energy, and cascade 
decays of heavy supersymmetric particles containing gauge bosons 
among their decay products. The implications arising from searches 
for supersymmetric particles at LEP will also be discussed. 16 refs., 
7 figs. 
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29699 (IFT-TM-07/87) Stochastic quantization and gauge 
theories. Kolck, U. van. Instituto de Fisica Teorica, Sao Paulo, 
SP (Brazil). 1987. 200p. (in Portuguese). Order Number 
DE89612098/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Stochastic quantization is presented taking the Flutuation- 
Dissipation Theorem as a guide. It is shown that the original 
approach of Parisi and Wu to gauge theories fails to give the right 
results to gauge invariant quantities when dimensional regularization 
is used. Although there is a simple solution in an abelian theory, in 
the non-abelian case it is probably necessary to start from a BRST 
invariant action instead of a gauge invariant one. Stochastic regular- 
izations are also discussed. 


29700 (IFT-TM—09/87) Differential formulation in string the- 
ories. Guzzo, M.M. Instituto de Fisica Teorica, Sao Paulo, 
SP (Brazil). 1987. 176p. (In Portuguese). Order Number 
DE89612099/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

The equations of gauge invariance motion for theories of boson 
open strings and Neveu-Schwarz and Ramond superstring are de- 
rived. A construction for string theories using differential formalism, 
is introduced. The importance of BRST charge for constructing such 
theories and the necessity of introduction of auxiliary fields are veri- 
fied. (M.C.K.). 


29701 (LBL-26613) Electroweak symmetry breaking studies 
at the pp colliders of the 1990’s and beyond. Chanowitz, M.S. 
Lawrence Berkeley Lab., CA (USA). 8 Mar 1989. 37p. DOE Contract 
AC03-76SF00098. (CONF-8806350—-1: INFN ELOISATRON work- 
shop, Erice, IT, June 10, 1988). Order Number DE89010585/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Within the conventional framework of a spontaneously broken 
gauge theory, general principles establish that the electroweak sym- 
metry is broken by a new force that may be weak with associated 
new quanta below 1 TeV or strong with quanta above 1 TeV. The 
SSC parameters, \/s = 40 TeV and L = 10°° cm~-*s~—', define a 
minimal facility with assured capability to observe the signals of 
symmetry breaking by a strong force above 1 TeV. Foreseeable lu- 
minosity upgrades would not be able to compensate a much lower 
collider energy for these physics signals. If the strong WW scatter- 
ing signal were seen at the SSC in the 1990’s it would provide a 
clear imperative for a collider with the physics reach of the 
ELOISATRON to begin detailed studies of the new force and 
quanta early in the next century. 35 refs., 7 figs., 4 tabs. 
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29702 (CBPF-NF—-052/88) Gauge superfield in six dimen- 
sions. Bollini, C.G.; Giambiagi, J.J. Centro Brasileiro de Pesquisas 
Fisicas, Ric de Janeiro, RJ (Brazil). 1988. 18p. Order Number 
DE89612001/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

In D=6 the gauge superfield V has a higher gauge freedom than 
in D=4. In the Wess-Zumino gauge there are no terms with less 
than two Grassmann variable of each type. All its tensor compo- 
nents are found and the chiral superfield strenght is also computed 
which contains the linearized curvature tensor of a graviton field, as 
well as the field intensities "gravitino” a “photon”, a "photino”, and a 
tri-vector whose field strength is a second rank antisymmetric ten- 
sor. The gauge invariant interaction, with a chiral field is given and 
expressed as a function of the components. (authors). 


29703 (CBPF-NF-053/88) Information on the gauge princi- 
ple from an N=1/2, D=2 supersymmetric model. Dias, S.A.; Doria, 
R.M.; Valle, J.L.M. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. 34p. Order Number DE89612002/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The gauge principle does not only work to generate interactions. 
It potentially yields an abundance of gauge-potential fields trans- 
forming under the same local symmetry group. In order to show 
evidences of this property this work gauge-covariantizes an N = 1/2, 


D = 2 supersymmetric theory. Then, by relaxing the so-called con- 
ventional constraint, a second gauge-potential field naturally 
emerges. 


29704 (CONF-8806352-1) Renormalization in stochastic 
quantization: Renormalization group behaviour of stochastic 
correlation functions. Okano, K.; Schuelke, L. Siegen Univ. 
(Gesamthochschule) (Germany, F.R.). Abt. fuer Physik. 1989. 13p. 
From International conference on field theory and general relativity; 
Logan, UT, US; June, 1988. Order Number DE89011555/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

Stochastic quantization of quantum field theory has recently been 
investigated by many authors. It offers a new and interesting possi- 
bility to quantize gauge fields, to regularize the divergence without 
destroying the inherent symmetry in the action and to simulate lat- 
tice field theories numerically. Renormalization within the framework 
of stochastic quantization has been studied in the literature. An in- 
teresting point is the necessity of the renormalization of the fictitious 
time scale. Here we want to talk about its implication for physics, in 
particular in Langevin simulation of lattice field theory, through a 
study of the renormalization group behaviour of the correlation func- 
tion with different fictitious times. 33 refs., 4 figs. 


29705 (CONF-8806352-2) Kernel-controlled complex 
Langevin simulation. Okano, K.; Schuelke, L. Siegen Univ. 
(Gesamthochschule) (Germany, F.R.). Abt. fuer Physik. 1988. 15p. 
From International conference on field theory and general relativity; 
Logan, UT, US; June, 1988. Order Number DE89011556/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

In this talk we report on the results of theoretical and numerical 
investigations about the role of the kernel in complex Langevin sim- 
ulation in simple models of zero-dimensional field theories. First the 
framework of complex Langevin simulation including the kernel will 
shortly be reviewed. The importance of the positivity of the Fokker- 
Planck Hamiltonian to get a stable correct solution, is stressed 
referring to the work of Klauder and Peterson. Since the introduc- 
tion of a kernel in the Langevin equation, although it does not 
change the thermal equilibrium distribution, changes the spectrum 
of the Fokker-Planck Hamiltonian, one can expect that the stability 
can be controlled by changing the kernel. We will show that in sev- 
eral cases where the naive Langevin simulation fails, a suitably 
chosen kernel gives the correct answer. We will also find situations 
where this is not the case. We discuss the reasons for this failure 
and show that it is related to the solution in a wrong Riemann 
sheet. 16 refs., 5 figs., 6 tabs. 


29706 (IC-88/186) Super p-branes as gauge theories of vol- 
ume preserving diffeomorphisms. Bergshoeff, E.; Sezgin, E.; 
Tanii, Y.; Townsend, P.K. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1988. 32p. Order Number 
DE89612003/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

We obtain the light-cone gauge-fixed action for a super p-brane. 
For p=2 it is known that the action is equivalent to that of a one- 
dimensional super-Yang-Mills theory of the (infinite dimensional) 
area preserving diffeomorphism group of the membrane. We show 
that for p>2 the action is that of a new kind of supersymmetric 
gauge theory of p-volume-preserving diffeomorphisms that is not of 
Yang-Mills type, and we conjecture that it is related to an infinite di- 
mensional non-Abelian antisymmetric tensor gauge theory. We 
compute the classical algebra of the supersymmetry charges and 
generators of the volume preserving diffeomorphisms, and show 
that it does not allow central extensions. (author). 17 refs. 


29707 (IC-88/352) Infinitesimal symmetries and conserva- 
tion laws of the classical string. Zarinov, V.V. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1988. 13p. Order 
Number DE89612004/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The complete description of infinitesimal symmetries and conser- 
vation laws of arbitrary order of the Nambu system of PDE for the 
classical relativistic string is given. (author). 8 refs. 


29708 (IC—88/363) Sigma models with purely Wess-Zumino- 
Witten actions. Floreanini, R.; Percacci, R.; Sezgin, E. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1988. 23p. Order 
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Number DE89612005/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

We study the dynamics of sigma models in arbitrary dimensions 
with purely Wess-Zumino-Witten actions (i.e. without kinetic terms), 
both from the Lagrangian and Hamiltonian point of view. These 
models have nontrivial gauge groups which contain the diffeomor- 
phisms of space-time, as well as symmetry groups which in many 
cases turn out to be infinite dimensional. We give examples in 1,2,3 
and 4 space-time dimensions.(author). 9 refs. 


29709 (IC-88/406) N=1,2 supergravities in 2+1 dimensions 
as Chern-Simons theories. Li Miao. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1988. 10p. Order Number 
DE89612006/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

In this letter we report the results on the explanation of the La- 
grangians of 2+1 supergravities as graded Chern-Simons terms, 
which are derived from inspiration of Witten’s recent work on exact 
solvability of 2+1 Einstein gravity. Further implications will be con- 
sidered elsewhere. (author). 8 refs. 


29710 (IFT-P-—39/88) Effective potential of QED; with N 
fermions. Almeida, L.D.; Natale, A.A. Instituto de Fisica Teor- 
ica, Sao Paulo, SP (Brazil). 1988. 22p. Order Number 
DE89612007/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The effective potential for composite operators of 2+1 dimen- 
sional quantum electrodynamics with N fermions is computed. 
Values are obtained for the dynamical generated mass which are in 
fair agreement with the ones obtained solving the non-linear 
Schwinger-Dyson equation for the fermionic self-energy. Some evi- 
dence for the existence of a critical value Nc, above which there is 
not chiral symmetry breaking is also presented. (authors). 


29711 (IFT-P-41/88) Light-cone gauge and the principal 
value prescription. Pimentel, B.M.; Suzuki, A.T. Instituto de Fisica 
Teorica, Sao Paulo, SP (Brazil). 1988. 22p. Order Number 
DE89612008/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The principal value prescription is used to treat the unphysical 
pole (K.n)_; in the basic one-loop light-cone integral. It is shown 
that the prescription is well suited to such a task, contrary to what 
has been previously thought till now. 


29712 (INIS-BR-1534) Some studies of the relativistic theo- 
ries for spin-3/2 particles and its interactions with an uniforme 
magnetic field. Oliveira, M.A.B. de. Paraiba Univ., Joao Pes- 
soa (Brazil), 1984. 176p. (In Portuguese). Order Number 
DE89612012/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

We present our investigations on the problems of non-causality of 
propagation, at the c-number level, of four spin 3/2 theories in the 
Schroedinger form employing the minimum number of eight compo- 
nents, in interaction with a constant magnetic field. Analyzing first 
the basic formulations of free particle spin 3/2 relativistic wave 
equations, we deduze, extending to spin 3/2 Dirac’s "spin 1/2 factor- 
ization” of the mas condition, a new eight-component relativistic 
wave equation in the Schroedinger form for this spin and prove its 
relativistic invariance. We demostrate explicitly that the entire con- 
tent of the Rarita-Schwinger (RS) theory for spin 3/2 can be written 
in the form of two Dirac-Like wave equations. We demonstrate that 
our wave equation for spin 3/2 cab indeed be deduzed from a modi- 
fied RS theory wherein both Hamiltonians above referred to are 
taken hermitian. We also establish, in a transparent maner, the 
equivalences existing between the formalisms of RS, Belinfante and 
Hurley-Sudarshan for spin 3/2. We investigate the c-number prob- 
lem of the stationary state eigevalues of the spin 3/2 Hamiltonians 
in a constant external magnetic field, in the four theories in the 
Schoedinger form with eight components, those of Moldauer and 
Case (deduzed from TS theory), of Weaver, Hammer and Good. 
(autor). 


29713 


(IYaF-88-6) Fractional topological charge, torons 
and discrete chiral symmetry breaking in the supersymmetric 
O(3)c-model. Zhitnitskij, A.R. AN SSSR, Novosibirsk (USSR). Inst. 


Yadernoj Fiziki. 1988. 23p. (In Russian). Order Number 


DE89612014/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A new class of self-dual solutions in O(3)c model with half 
topological charge Q=1/2 is considered. The contribution of the cor- 
responding fluctuations to the value (psi-barpsi) is calculated. The 
result is a finite one, which testifies to spontaneous violation of chi- 
ral symmetry. Possible ways to describe the fluctuations, such as 
analytic continuation to complex space and alternative variant of de- 
scription using orbifolds, are considered. 22 refs.; 3 figs. 


29714 (IYaF—88-51) Vanishing of the chiral anomaly for 
antisymmetric tensor field. Dolgov, A.D.; Khriplovich, |.B.; Vajn- 
shtein, A.l.; Zakharov, V.l. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1988. 9p. Order Number DE89612013/JAW. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Gauge antisymmetric tensor field (which is equivalent to a mass- 
less scalar field on-mass-shell). It is demonstarted that the total 
chiral current which accounts for the cirality of the vector ghost 
fields does not possess anomaly. The relation between the number 
of zero modes of the antisymmetric tensor field and the anomaly in 
the chiral current of the vector field is also analyzed. 14 refs. 


29715 (PB-89-859573/XAB) Conformal mapping techniques 
in string field theory. January 1986-April 1989 (Citations from 
the INSPEC: Information Services for the Physics and Engi- 
neering Communities data base). Report for January 1986-April 
1989. National Technical Information Service, Springfield, VA (USA). 
Apr 1989. 62p. Available from NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning recent develop- 
ments of conformal-mapping techniques in string theories and 
superstring theories for elementary particle physics and unified 
fields. Conformal field theories for bosonic strings, fermionic strings, 
and heterotic strings are presented. Topics include construction of 
vertex operators for the development of string theories, conformal 
invariance and string dynamics, conformal gauge theory of strings, 
closed string and open string transitions, string propagation in back- 
ground fields, conformal string compactification, string quantization 
on Riemann surfaces, supergravity, and superconformal algebras. 
(Contains 98 citations fully indexed and including a title list.) 


29716 A BCS quark mass matrix. Kaus, P. (Univ. of California, 
Riverside, CA (US)); Meshkov, S. Modern Physics Letters B (USA), 
3(13): 1251-1260 (Oct 1988). 

The quark mass gap and quark mass hierarchy is obtained by in- 
troducing a BCS interaction among ur-quarks. A 3 x 3 quark mass 
matrix with equal matrix elements, i.e., with all ur-flavors interacting 
with the same strength, has eigenvalues 0, 0 and 3; both the quark 
change - 1/3 and charge +2/3 systems with one heavy quark and 
two almost massless quarks resemble these eigenvalues. The 
physical mass splittings between the two lightest quarks come from 
higher-order corrections to the mass matrix which are obtained by 
fitting the Kobayashi-Maskawa matrix Vi. 


29717 Covariantized closed string fields from light-cone. Ye, 
C.Y. (Lab. for Nuclear Science and Dept. of Physics, MIT, Cam- 
bridge, MA (US)). Modern Physics Letters B (USA), 3(13): 
1261-1272 (Oct 1988). 

Starting from an off-shell interacting Lorentz algebra for closed 
string fields, the procedure of covariantisation, truncation and 
rescaling by string length gives a BRST operator equivalent to that 
of the Kyoto group. 


29718 Walking technicolor beyond the ladder approximation. 
Mahanta, U. (Physics Department, Boston University, Boston, 
Massachusetts 02215). Physical Review Letters (USA), 62(20): 
2349-2352 (15 May 1989). 

We prove that in the scale-invariant limit of walking technicolor 
the fermion dynamical mass function falls off exactly as 1/p when 
the gauge coupling a just reaches the critical value required to trig- 
ger spontaneous chiral-symmetry breaking. The proof is given to all 
orders in a. 
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29719 (DOE/ER/40467—-4) Study of high energy 
nucleus-nucleus interactions with a magnetic-interferometric- 
emulsion-chamber at the CERNS SPS: Progress report, July 1, 
1988—June 30, 1989. Takahashi, Yoshiyuki. Alabama _ Univ., 
Huntsville, AL (USA). Dept. of Physics. Apr 1989. 16p. Sponsored 
by DOE Energy Research. DOE Contract FG05-88ER40467. Order 
Number DE89013577/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI. 

The Nuclear Physics team at the University of Alabama has been 
undertaking a research of high-multiplicity ion-collisions. The objec- 
tives of the research are to learn the nature of nuclear matter at 
high density or particles. The nuclear matter such as nuclei is the 
most dense form of materials on earth. Nuclear force that describes 
the nature of nuclei has become understood from more microscopic 
forces of sub-nuclear elements, quarks and gluons, which involves 
different states of matter. These new states of nuclear matter are 
theoretically predicted to emerge in very high energy collisions of 
nuclei. Exploratory investigations are made in 1986 with 200 GeV/ 
AMU 160, and with 32S ions in 1987, by using the SPS accelerator 
of the European Center for Nuclear Research (CERN), Geneva, 
Switzerland. The UAH experimental nuclear group of the present 
project carries out studies on collisions of these heavy nuclei with 
target lead nucleus, using a newly invented instrument. This instru- 
ment, composed of emulsion films with spacer materials in a high 
magnetic field, provides spectroscopic details of particles produced 
in a collision. The instrument is named Magnetic-interferometric- 
Emulsion-Chamber. Within the past year track measurements and 
data analysis for the MAGIC experiments have been developed. 
This report briefly explains what has been achieved so far. 


29720 (GSI-89-02) GSI research and development program 
1989. Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 1989. 63p. (In German). Order Number 
DE89768373/JAW. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

In the year 1989 the SIS will come into operation and the erection 
of the ESR will be finished. The construction of a new uranium 
injector for an independent low-energy program at UNILAC has be- 
gun. Furthermore the UNILAC is available for the SIS injection and 
an experimental low-energy program confined by this. (orig./HSI). 


29721 (INIS-BR-1458, pp. 99) KX-Ray relative probabilities 
in medium Z region. Martins, M.C. (Lisboa Univ. (Portugal). Dept. 
de Fisica); Marques, M.I.; Parente, F.; Ferreira, J.G. Sao Paulo 
Univ., SP (Brazil). 1988. (CONF-881020-: 4. international sympo- 
sium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics - Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

ELECTRON CAPTURE RADIOISOTOPES/energy-level 
sitions; . ELECTRON CAPTURE RADIOISOTOPESM _ shell; 
ELECTRON CAPTURE RADIOISOTOPES/x-ray spectra; BETA- 
MINUS DECAY; ELECTRON CAPTURE DECAY; HIGH-PURITY GE 
DETECTORS; PROBABILITY 


29722 (LA-9303-M-Vol.2) The NJOY nuclear data process- 
ing system: Volume 2, The NJOY, RECONR, BROADR, HEATR, 
and THERMR modules. MacFarlane, R.E.; Muir, D.W.; Boicourt, 
R.M. Los Alamos National Lab., NM (USA). May 1982. 97p. DOE 
Contract W-7405-ENG-36. (ENDF-324-Vol.2). Order Number 
DE89011412/JAW. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

The NJOY nuclear data processing system is a comprehensive 
computer code package for producing cross sections and related 
nuclear parameters from ENDF/B evaluated nuclear data. This vol- 
ume provides detailed descriptions of the NJOY module, which 
contains the executive program and utility subroutines used by the 
other modules, and it discusses the theory and computational meth- 
ods of four of the modules used for producing pointwise cross 
sections: RECONR, BROADR, HEATR, and THERMR. 


tran- 


29723 (LA-11556-C) Proceedings of the twenty-second 
LAMPF users groupd meeting. Marinuzzi, R. Los Alamos National 
Lab., NM (USA). Apr 1989. 187p. DOE Contract W-7405-ENG-36. 
(CONF-8810360-: 22. LAMPF users group meeting, Los Alamos, 
NM, US, October 17, 1988). Order Number DE89011020/JAW. 
Available from NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 

The Twenty-Second Annual LAMPF Users Group Meeting was 
held October 17-18, 1988, at the Clinton P. Anderson Meson 
Physics Facility. The program included a number of invited talks on 
various aspects of nuclear and particle physics as well as status re- 
ports on LAMPF and discussions of upgrade options. The LAMPF 
working groups met and discussed plans for the secondary beam 
lines, experimental programs, and computing facilities. 


29724 (LUIP-8804) Production of pions and anomalous 
projectile fragments in heavy ion collisions. Noren, B. Lund 
Univ. (Sweden). Dept. of Physics. May 1988. 43p. (LUNFD6-NFFK- 
7087-1-101-1988). Order Number DE89612967/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Results are presented from investigations of the mean free path 
(mfp) of multiply charged fragments, produced by 1.8 A GeV argon 
nuclei. The mfp’s have been studied experimentally, and no depen- 
dence of the mfp on the distance from the preceeding collision is 
observed. In a Monte Carlo simulation, the mfp estimators are inves- 
tigated for different statistics, with or without an enhanced reaction 
probability. Intermediate energy heavy ion collisions have been stud- 
ied using the carbon beam produced at the CERN SC-accelerator. 
Cross-sections for pion* and pion~ have been measured over a 
wide range of angles and targets. Also, coincidence measurements 
with projectile-like fragments have been performed. The pion~/pion* 
ratio has been studied for C+Li, C+C, C+Pb, C+11®Sn and C+1*4Sn. 
Inconsistencies in the target mass dependence of the pion yield 
disappear if a correction for reabsorption in the target nucleus is in- 
cluded. The projectile breakup is significantly stronger for pion 
producing collisions than for the average collision, thus indicating a 
much stronger abundance of central collisions. (With 32 refs.) 
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29725 (CERN-EP-—88-161) Nuclear orientation at ISOLDE/ 
CERN. Schloesser, K.; Berkes, |.; Hagn, E.; Herzog, P.; Niinikoski, 
T.; Postma, H.; Richard-Seere, C.; Rikovska, J.; Stone, N.J.; 
Vanneste, L.; Zech, E. European Organization for Nuclear 
Research, Geneva (Switzerland). 15 Nov 1988. 9p. (CONF- 
8808161-6: Workshop on on-line nuclear orientation and related 
topics, Oxford, GB, August 31, 1988). Order Number 
DE89011371/JAW. Available from NTIS, PC A02/MF A01 - OSTI. 

A iacility for “Nuclear Implantation into Cold On-Line Equipment” 
(NICOLE) is being installed at the new on-line isotope separator 
ISOLDE 3 at CERN. The first on-line run was in the beginning of 
July 1988. The low temperature equipment has been successfully 
tested and first off-line experiments on various isotopes have been 
performed. NMR/ON has been done on various isotopes (Co, Xe, 
Pt, Au) in iron host. First experience with the top-loading dilution re- 
frigerator (Oxford Instruments Limited) shows that it performs very 
well. The cooling power is 400 yW at 100 mK and 34 uW at 25 
mK. The base temperature can be kept continuously well below 5 
mK. NMRVON can be performed at temperatures below 5.5 mK. 
The base temperature on-line is expected to be lower than 6mK. 
The sample can be cooled down from room temperature to 10 mK 
within two hours, to 6mK within 3 hours which is not only important 
for off-line but also for on-line experiments when samples have to 
be changed to remove long lived daughter activity. The latest re- 
sults will be reported. 20 refs., 5 figs. 
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29726 (LA-11582-T) Coincidence measurements of the 
(x*,x°p) reaction in the A-resonance region. Hoeibraten, S. Los 
Alamos National Lab., NM (USA). May 1989. 297p. DOE Contract 
W-7405-ENG-36. Order Number DE89011400/JAW. Available from 
NTIS, PC A13/MF A01 - OSTI; GPO Dep. 

Thesis. Submitted to Massachusetts Inst. of Tech., Princeton, NJ 
(USA). 

This thesis describes an experimental study of the (x*, 7°p) reac- 
tion at incident energy T,,+ = 165 MeV. This work is part of the first 
experiment to detect neutral pions and protons in coincidence in 
kinematically complete measurements. The reaction was studied on 
160 (using water targets) at several pion angles: 69 = 70°, 80°, 
110°, and 130°. At 69 = 110° measurements were also made on 


56Fe, 129Sn, and 2°8Pb. The neutral pions were detected with the 
LAMPF 2° spectrometer, while the protons were detected in a verti- 
cal array of plastic-scintillator AE-E telescopes, each spanning 8.5 
msr. Energy spectra of the differential cross sections d*c/dE 
dEpdQ odQ, were obtained for each proton telescope and subse- 
quently integrated over proton and pion energy and proton angle. 
The characteristics of these spectra are consistent with a quasi-free 
description of the (x*,7°p) reaction. The angular dependence of do/ 
dQ (8,0) for '©O(x*,x°p) was found to be in accordance with that 
of the cross section for the corresponding free reaction at backward 
r° angles. For the '®O(x*,7°p) reaction, events in which a p-shell 
nucleon had been removed were identified. The p-shell events were 
found to constitute only 40-50% of the total cross section for quasi- 
free one-nucleon removal. The (7*,7°p) cross section at 6.0 = 
110° proved to be almost the same for all target nuclei, possibly 
slightly decreasing as a function of A. 102 refs., 108 figs., 24 tabs. 


29727 (LBL-—26838) The role of compound nuclei and 
deep-inelastic scattering in complex fragment production at in- 
termediate energies. Wozniak, G.J.; Colonna, N.; Charity, R.J.; 
Moretto, L.G. Lawrence Berkeley Lab., CA (USA). Feb 1989. 17p. 
DOE Contract AC03-76SF00098. (CONF-8901122-2: 12. sympo- 
sium on nuclear physics, Oaxtepec, MX, January 3, 1989). Order 
Number DE89010382/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The dependence of complex fragment production on the asym- 
metry of the entrance channel has been investigated with the 18 A 
MeV "La + 12C, 27Al, ®4Ni reactions. Invariant cross section plots 
show a very simple pattern for the two lighter targets and a more 
complex one for the heavier ®*Ni target. The observed complex 
fragments are shown to result from quasi-elastic/deep-inelastic reac- 
tions and from compound nuclei formed in complete/incomplete 
fusion processes. 9 refs., 10 figs. 


29728 (LBL-26888) The systematics of the deexcitation of 
hot nuclei and the onset of multibody decay. Bowman, D.R.; 
Peaslee, G.F.; Colonna, N.; McMahan, M.A.; Han, H.; Jing, K.; 
Delis, D.; Wozniak, G.J.; Moretto, L.G.; Kehoe, W.L. Lawrence 
Berkeley Lab., CA (USA). Mar 1989. 20p. DOE Contract AC03- 
76SF00098. (CONF-8901120—1: 27. international winter meeting on 
nuclear physics, Bormio, IT, January 23, 1989). Order Number 
DE89010674/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Results from the asymmetric reactions 80 and 100 MeV/uLa + C 
are presented and compared to earlier work with the same system 
at 18 and 50 MeV/u. Fragment-fragment correlations, cross sec- 
tions, and distributions in velocity space indicate the continued 
dominance of a quasi-binary decay mechanism with increased 
emission of light charged particles. The distributions in velocity also 
indicate a progression toward a “fireball” type of reaction mecha- 
nism. However, the angular distributions of the emitted fragments 
are incompatible with statistical production mechanisms that have 
successfully explained the lower energy results, and indicate the 
dynamical nature of the emission process. Dalitz plots of triple com- 
plex fragment coincidences are presented in order to investigate the 
nature of the multibody decays. 18 refs., 9 figs. 


29729 (LUIP-8802) Charged pion production and projectile 
breakup in 85A MeV '°C induced heavy ion reactions. Noren, B.; 
Jakobsson, B.; Kristiansson, A. and others. Lund Univ. (Sweden). 
Dept. of Cosmic and Subatomic Physics. 1988. 29p. (LUNFD6- 
NFFK-7085-1-29). Order Number DE89612985/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Charged pions have been measured at 70 deg in coincidence with 
projejtile-like fragments in 1*C+12C, 12C+1®Sn and 1*C+124Sn reac- 
tions at 85A MeV. Neither the pion* emission nor the pion*/pion— 
ratio exhibit differences for '*4Sn and ''®Sn targets outside those 
expected from the isospin difference. Inconsistencies in the target 
mass dependence of the pion yield disappear if a correction for re- 
absorption is included. After this correction, we observe a strong, 
approx. A'-°>, mass dependence. The projectile breakup is signifi- 
cantly stronger for pion producing collisions than for the average 
collision indicating a much stronger abundance of central collisions. 


29730 Fermi and Gamow-Teller strength in p-shell nuclei 
from (p,n) reactions at 492 and 590 MeV. Rapaport, J. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 87545); 
Lisowski, P.W.; Ulimann, J.L.; Byrd, R.C.; Carey, T.A.; McClelland, 
J.B.; Rybarcyk, L.J.; Taddeucci, T.N.; Haight, R.C.; King, N.S.P.; 
and others. Physical Review [Section] C: Nuclear Physics (USA), 
39(5): 1929-1934 (May 1989). 

Zero-degree (p,n) cross sections, measured with approximately 1- 
MeV energy resolution at E, = 492 MeV, are reported for ’Li, ''B, 


and 12:13.14¢ Measurements for ''B(p,n) and 'C(p,n) were also 
obtained at 590 MeV. The cross sections for Gamow-Teller and 
Fermi type transitions are used to estimate the strengths of the 
isovector spin-dependent (J-tau) and spin-independent (Jtau) terms 
of the effective interaction. The measured zero-degree cross sec- 
tions for the '*C(p,n)'4N transitions to the 2.31 MeV isobaric analog 
state and the 3.95-MeV J™ = 1* state are compared with calculated 
values. Values for the unit cross-section ratio R® = sigma- 
circumflexg7/sigma-circumflexe = (Sitan/diau)* (Netau/Ntau) obtained 
from the present data are compared with results for other energies. 


29731 Beta decay of '®N to alpha particle emitting states in 
180 and a proposed search for parity violation in 10. Zhao, Z. 
(A.W. Wright Nuclear Structure Laboratory, Yale University, New 
Haven, Connecticut 06511); Gai, M.; Lund, B.J.; Rugari, S.L.; Miko- 
las, D.; Brown, B.A.; Nolen J.A. Jr.; Samuel, M. Physical Review 
[Section] C: Nuclear Physics (USA), 39(5): 1985-1991 (May 1989). 
The beta-delayed alpha-particle emission from '8N has been 
studied and the absolute beta decay branching ratios of 1®N to the 
13- and 147 states in '8O measured. The '®N nuclei were pro- 
duced using a 35-MeV/nucleon ?#Ne beam and a thick Ta target. 
Reaction products were separated (from the beam) using a reaction 
products mass separator. A silicon telescope including five detec- 
tors and a two-dimensional, position-sensitive, gas counter was 
used in the focal plane of the mass separator. We obtain beta de- 
cay branching ratios of 6.8 + 0.5% and 1.8 + 0.2 %to the 13~ and 
147 states, respectively, assuming 100% alpha-particle decay 
branching ratios for these states. Shell-model predictions are com- 
pared with these experimental results. The relevance of these data 
to a new proposed search for parity violation in '®O is discussed. 
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29732 (INIS-mf-11417) Incomplete fusion in the reaction 
20Ne+7’Al between 10 and 20 MeV per nucleon. Bakkum, E.A. 
Rijksuniversiteit Utrecht (Netherlands). 17 Oct 1988. 128p. Order 
Number DE89612991/JAW. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Includes list of acronyms; summary in Dutch. 

In this thesis the reaction mechanism of fusionlike reactions is 
studied for the 2°Ne + 27Al system in the energy region where the 
onset of incomplete fusion, i.e. reactions in which part of the energy 
and angular momenten is dissipated by the emission of fragments 
in an early state of the reaction, is observed. The way of desinte- 
gration of the initially high excited system has been investigated by 
measuring correlations between the emitted fast, light particles and 
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the heavy residues. Therefore an experimental setup was con- 
structed that allowed for a simultaneous identification of these kinds 
of particles. The performance of the heavy residue counter is re- 
ported and a Csi scintillator for detecting the correlated light (a) 
particles is described. Monte Carlo calculations based on the statis- 
tical model were performed in order to simulate the decay of the 
compound nuclei. The calculations, which include the dynamics of 
the reaction, were used for the study the correlations between light 
particles and heavy residues the break-up fusion model was applied 
and the results were compared to the experimental data. 123 refs.; 
46 figs.; 6 tabs. 


29733 (LBL-26889) Systematics of complex fragment emis- 
sion from La induced reactions at E/A = 47 MeV. Kehoe, W.L.; 
Mignerey, A.C.; Bradley, S.; Marchetti, A.; Bowman, D.R.; Charity, 
R.J.; Colonna, N.; Han, H.; Jing, K.; McDonald, R.J. Lawrence 
Berkeley Lab., CA (USA). Mar 1989. 18p. DOE Contract AC03- 
7SSF00098. (CONF-8901120—2: 27. international winter meeting on 
nuclear physics, Bormio, IT, January 23, 1989). Order Number 
DE89010389/JAW. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

Complex fragment (Z > 2) emission was studied in the reverse 
kinematics reactions of '°®La on 27Al and "Cu at a bombarding 
energy of E/A = 47 MeV. Experimental results from inclusive and 
coincidence measurements for two- and three-fold complex frag- 
ments events are presented. Measured cross sections and Z;-Z2 
correlations show a predominately binary-decay process for the La 
+ Al reaction, while the La + Cu reaction is dominated by multi-body 
decay. 18 refs., 9 figs., 1 tab. 
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29734 (INIS-BR-1458, pp. 42) Thermal neutron capture 
cross section of chromium, vanadium, titanium and nickel 
isotopes. Venturini, L. (Instituto de Pesquisas Energeticas e Nucle- 
ares, Sao Paulo, SP (Brazil)); Pecequilo, B.R.S. Sao Paulo Univ., 
SP (Brazil). 1988. (CONF-881020—: 4. international symposium on 
radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of 
the 4. International Symposium on Radiation Physics - Abstracts. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

CHROMIUM ISOTOPES/targets; NEUTRON REACTIONS/ 
capture; NEUTRON REACTIONS/cross_ sections; NEUTRON 
REACTIONS/targets; NICKEL ISOTOPES/targets; TITANIUM 
ISOTOPES/targets; VANADIUM ISOTOPES/targets; TARGETS; EX- 
PERIMENTAL DATA; IEAR-1 REACTOR; IRRADIATION; MEV 
RANGE 01-10; CAPTURE; PROMPT GAMMA RADIATION; THER- 
MAL NEUTRONS 


29735 (INIS-BR-1458, pp. 113) Angular correlation of dou- 
ble internal Bremsstrahiung in the electron capture decay of © 
Fe. Dobrinic, J. (Rijeka Univ. (Yugoslavia); Orlic, N.; Kaucic, S.; 
Kekez, D.; Ljubicic, A.; Logan, B.A. Sao Paulo Univ., SP (Brazil). 
1988. (CONF-881020—: 4. international symposium on radiation 
physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. In- 
ternational Symposium on Radiation Physics - Abstracts. Available 
from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

INTERNAL BREMSSTRAHLUNG/angular correlation; INTERNAL 
BREMSSTRAHLUNG/iron 55; IRON 55/electron capture decay; 
IRON 55/internal bremsstrahlung; KEV RANGE 10-100; KEV 
RANGE 100-1000; NAl DETECTORS; PHOTON BEAMS 


29736 (INIS-BR-1458, pp. 120) Nuclear fusion between 
heavy ions by the gamma ray spectroscopy method. Gomes, 
P.R.S. (Universidade Federal Fluminense, Niteroi (Brazil). Inst. de 
Fisica); Penna, T.J.P.; Liguori Neto, R.; Acquadro, J.C.; Tenreiro, 
C.F.; Freitas, P.A.B. Sao Paulo Univ., SP (Brazil). 1988. (CONF- 
881020-: 4. international symposium on radiation physics, Sao 
Paulo, BR, 3-7 Oct 1988). in Proceedings of the 4. International 
Symposium on Radiation Physics-Abstracts. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

HEAVY ION FUSION REACTIONS/gamma __ spectroscopy; 
CROSS SECTIONS; GE SEMICONDUCTOR DETECTORS; 


NITROGEN 14 BEAMS; OXYGEN 16 BEAMS; PELLETRON AC- 
CELERATORS; TITANIUM 46 TARGET; TITANIUM 50 TARGET; 
ZINC 64 TARGET; ZINC 66 TARGET 


29737 (INIS-BR—1480) Measurements of fusion cross sec- 
tions of the '0+4-5°Tj systems. Liguori Neto, R. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. 1986. 163p. (In Portuguese). Or- 
der Number DE89612994/JAW. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

Excitation functions for complete fusion of the systems '6O + 
46.50T| with energies near and below the Coulomb barrier, were 
measured. With the use of the in-beam and out of beam + spec- 
troscopy, the formation of the compound nucleus was experimentally 
detected. The fusion cross section was then attained by the sum of 
all observed compound nucleus decay channels. The limitation and 
advantages of measurements methods are discussed. Theoretical 
analysis of the experimental results using the semi-classical barrier 
penetration model allowed us to obtain the fusion barrier height and 
radius for the studied systems. These values are in good agreement 
with others reported for this mass range. Using the unidimensional 
barrier penetration model with different nuclear potentials, describing 
the heavy ion interactions gave theoretical fusion cross section val- 
ues systematically smaller than our measured values in the energy 
region below the Coulomb barrier. The introduction of the nuclear 
surface zero point vibrations enhances the theoretical fusion cross 
sections in the sub-Coulomb region, but simultaneously introduces 
an isotopic difference in the fusion excitation functions that is not 
observed experimentally. The statistical model predictions for the 
compound nucleus decay (calculated by the CASCADE program) 
show reasonable agreement for the more intense decay channels. 


29738 53Cr(n,n ) reactions and the level structure of Cr. 
Larson, D.C. (Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831); Dickens, J.K. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1736-1750 (May 1989). DOE Contract 
AC05-840R21400. 

Gamma-ray decay of levels in the stable isotope *°Cr has been 
studied using *°Cr(n,n’7) reactions for incident neutron energies be- 
tween threshold and 10 MeV. Measured gamma-ray production 
cross sections have been compared with earlier measurements and 
with cross sections calculated using precompound-compound- 
nucleus theory. Some of the present results are at variance with 
earlier experimental or evaluated results. For example, for the de- 
cay of the E, = 1537-keV level we are unable to explain variations 
in the measured branching ratios of the transition gamma rays as a 
function of incident neutron energy. The experimental data were 
analyzed within the framework of several theoretical model calcula- 
tions of the level structure of °Cr. Quantitative discrepancies are 
discussed. 


29739 High spin states in 7®Sr. Gross, C.J. (II. Physikalisches 
Institut, Universitaet Goettingen, D-3400 Goettingen, Federal Re- 
public of Germany); Heese, J.; Lieb, K.P.; Lister, C.J.; Varley, B.J.; 
Chishti, A.A.; McNeill, J.H.; Gelletly, W. Physical Review [Section] 
C: Nuclear Physics (USA), 39(5): 1780-1784 (May 1989). 

78Sr was produced in the reaction *®Ni(?*Mg, 2p2n) with a rela- 
tive cross section of less than 2.5% of the total fusion cross section 
at 110 MeV, but high spin states up to 16(h/27) were firmly identi- 
fied. Fifteen neutron detectors and fifteen Compton suppressed Ge 
detectors were used in a large solid angle arrangement. 2ny7 and 
ny7 coincidences were recorded. A small irregularity in the dynamic 
moment of inertia J'?)/(h/27)? is evidence for a strongly mixed band 
crossing at (h/27)w~0.55 MeV in agreement with what is observed 
in °*-°€Sr. 


29740 Simultaneous analyses of elastic scattering and fu- 
sion cross sections for the °2S+5°-°4Ni systems at energies 
near the Coulomb barrier. Udagawa, T. (Department of Physics, 
University of Texas, Austin, Texas 78712); Tamura, T.; Kim, B.T. 
Physical Review [Section] C: Nuclear Physics (USA), 39(5): 1840- 
1844 (May 1989). 

Based on the optical model, simultaneous chi* analyses are per- 
formed on elastic scattering and fusion cross sections measured for 
the 32S+58-64nji systems at several energies around the Coulomb 
barrier. We take the imaginary part of the optical potential used to 
consist of a surface-type direct and a volume-type fusion terms, Wp 
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and Wr, respectively, the latter of which accounts for fusion. It is 
shown that such analyses can determine Wr and Wp fairly unam- 
biguously, and that the potentials thus determined explain all of the 
characteristic features observed in the elastic scattering, fusion, and 
direct reaction cross sections. It is also shown that the potential sat- 
isfies the dispersion relation at the strong absorption radius. 
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29741 INIS-BR-1481) Nuclear spectroscopic study of the 
117in and Se using angular correlation technique. Zamboni, 
C.B. Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
SP (Brazil). 1981. 85p. (in Portuguese). Order Number 
DE89612997/JAW. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

The integral pertubed angular correlation technique has been 
used to measure the g-factor of the 587 KeV(3/2-) state in ''7In. 
The measurements were made in an external magnetic field of 26 
Kg. The 1303-273 KeV gamma cascade in ''7In populated from the 
beta decay of ''7Cd was utilized for the measurement. The result is 
g(587 KeV) = -0.233+0.057. The present result shows the 587 KeV 
state may not be a simple P32/proton hole state but rather a com- 
plex admixture of different configurations. The g-factor of the 249 
KeV state in 7”7Se has also been measured by the time differential 
pertubed angular correlation (TDPAC) method in an external mag- 
netic field of 25 Kg. The 755-249 KeV gamma cascade in 7’Se 
populated from the electron capture decay of 57h ’’Br utilized for 
the measurement. The g-factor is determined to be g(249 KeV) = 
0.486 + 0.009. In addition the half life of the 249 KeV state in 7”Se 
has also been measured by the delayed gamma-gamma coinci- 
dence method utilizing the gamma cascades 572-249 KeV and 
750-249 KeV in ’’Se. The resulting value of the half life is T; ;2 (249 
KeV) = (9.56 + 0.10)ns. The experimental results are discussed in 
terms of nuclear models applicable for nuclei in this mass region. 


29742 Structure of neutron-rich 7Zn from 7*Cu decay and 
shell-model calculations for even-A Zn nuclei. Winger, J.A. 
(Ames Laboratory, lowa State University, Ames, lowa 50011); Hill, 
J.C.; Wohn, F.K.; Warburton, E.K.; Gill, R.L.; Piotrowski, A.; Bren- 
ner, D.S. Physical Review [Section] C: Nuclear Physics (USA), 
39(5): 1976-1984 (May 1989). DOE Contract W-7405-ENG-82. 

The first information on excited states in neutron-rich 7*Zn popu- 
lated in the 6 decay of 74Cu is presented. The 74Cu half-life was 
measured to be 1.59 + 0.05 s. On the basis of + singles and coin- 
cidence measurements, a total of 19 -y rays were placed in a level 
scheme for 74Zn with 10 excited states up to about 3 MeV. The 
low-lying level structure is satisfactorily reproduced by a shell-model 
calculation involving active protons in orbitals between the magic 
numbers 28 and 50 and neutrons filling the subshell between 38 
and 50. 
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29743 (BARC—1407) Hybrid model analysis of the excitation 
function for alpha induced reaction on '2'Sb and 12Sb. Ismail, 
M. Bhabha Atomic Research Centre, Bombay (India). 1988. 31p. 
Order Number DE89613002/JAW. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Excitation functions for the reactions ‘?'Sb(a,xn)sup(125-x)l, 
123Sb(a,xn)sup(127-x)! and 12'Sb(a,xn)'2’Te were obtained from 
the measurements of the residual activity of the stacked foils from 
threshold to 60 MeV. The excitation functions for the production of 
121), 123), 124) 126) and '2'Te are being presented. The experimental 
data are compared with calculations considering equilibrium as well 
as pre-equilibrium reaction mechanism according to the hybrid 
model of Blan n (1971). High energy part of the excitation functions 
are dominated by the pre-equilibrium reaction mechanism. Calcula- 
tions were done using a priori calculational method of Overlaid Alice 
Code of Blann (1975a). Most of the excitation functions in the 


energy range mentioned above could be very well fitted with the hy- 
brid model calculation for exciton number n=4 with nsub(n)=2 and 
nsub(p)=2. The overall agreement with the theory is good. Certain 
discrepancies for example '*’Sb(a,p3n)'*'Te excitation function, in- 
dicate that the production mechanism is different from the one 
presumed for the calculation. (author). 22 refs., 4 tables, 11 figs. 


29744 (CONF-890401-10) Decomposition of incomplete fu- 
sion. Sobotka, L.B.; Sarantities, D.G.; Stracener, D.W.; Majka, Z.; 
Abenante, V.; Semkow, T.M.; Hensley, D.C.; Beene, J.R.; Halbert, 
M.L. Oak Ridge National Lab., TN (USA). 1989. 15p. DOE Contract 
AC05-840R21400;FG02-88ER40406;FG02-87ER40316. From 197. 
national meeting of the American Chemical Society; Dallas, TX, US; 
April 9, 1989. Order Number DE89011240/JAW. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The velocity distribution of fusion-like products formed in the reac- 
tion 701 MeV 28Si+1°°Mo is decomposed into 26 incomplete fusion 
channels. The momentum deficit of the residue per nonevaporative 
mass unit is approximately equal to the beam momentum per nu- 
cleon. The yields of the incomplete fusion channels correlate with 
the Q-value for projectile fragmentation rather than that for incom- 
plete fusion. The backward angle multiplicities of light particles and 
heavy ions increase with momentum transfer, however, the heavy 
ion multiplicities also depend on the extent of the fragmentation of 
the incomplete fusion channel. These data indicate that at fixed lin- 
ear momentum transfer, increased fragmentation of the unfused 
component is related to a reduced transferred angular momentum. 
22 refs., 6 figs., 1 tab. 


29745 (DOE/ER/40346-2) Studies of YRAST and continuum 
states in A = 140-160 nuclei: Progress report. Daly, P.J. Purdue 
Univ., Lafayette, IN (USA). Feb 1989. 14p. DOE Contract FG02- 
87ER40346. Order Number DE89011122/JAW. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The structure of nuclei in the A-150 mass region has been stud- 
ied by ~+-ray spectroscopy following heavy ion induced reactions. 
New results for several proton-rich N-82 nuclei are summarized. 
Studies of transfer reaction processes by -y-y coincidence methods 
are also described. 5 refs., 2 figs., 2 tabs. 


29746 (INDC(JPN)—-118/L) Measurement and analysis of 
double differential neutron emission cross sections at E,=14.1 
MeV for Nb and '®'Ta, Takahashi, A.; Sasaki, Y.; Sugimoto, H. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Jan 1989. 30p. Order Number 
DE89613003/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Double differential neutron emission cross sections (DDX) at 
En=14.1 MeV for 9°Nb and '®'Ta were measured using an 8.3 m 
TOF spectrometer for 16 angles between 15 deg. and 160 deg. 
Angle-integrated neutron emission spectra and angle-differential 
cross sections for elastic and resolved discrete inelastic scatterings 
were reduced from measured DDX data. For theoretical analyses, 
calculations were done using the EGNASH code which treated 
preequilibrium and equilibrium particle emissions. Direct inelastic 
components were calculated with the DWUCK4 code incorporated 
with EGNASH. Good agreements were obtained between these cal- 
culations and the experiments. Comparison with the ENDF/B-IV 
data, however, showed significant discrepancies. (author). 15 refs, 
16 figs, 7 tabs. 


29747 (INIS-BR-1458, pp. 47) Radiative orbital electron cap- 
ture in 1]. Babu, B.R.S. (Calicut Univ. (India). Dept. of Physics); 
Venkataramaiah, P.; Sanjeeviah, H. Sao Pauio Univ., SP (Brazil). 
1988. (CONF-881020—: 4. international symposium on radiation 
physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. In- 
ternational Symposium on Radiation Physics - Abstracts. Available 
from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

IODINE 125/electron capture decay; INTERNAL 
BREMSSTRAHLUNG; NAI DETECTORS 


29748 (NFL-58) Determination of proton hole energies in 
131in. Fogelberg, B.; Ye Zongyuan; Spanier, L. Uppsala Univ., 
Nykoeping (Sweden). Studsvik Neutron Research Lab. 1988. 9p. 
Order Number DE89613007/JAW. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 
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The positions of the gg2/—' and p,/2~' proton hole levels in the 


valence nucleus '*'In have been accurately determined from a 
measurement of total 6-decay energies. The binding energy of the 
Q92/—' ground state was found to be -15.79(9) MeV which is some- 
what more than predicted by most of the recent independent 
particle calculations. The two levels are separated by 363(37) keV, 
which is less than predicted. The total decay energy of the ground 
state of 'S'In was determined to 9184(23) keV. (authors). 


29749 = Parity violation in the 0.734-eV neutron resonance in 
139La. Bowman, C.D. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545); Bowman, J.D.; Yuan, V.W. Physical Review 
[Section] C: Nuclear Physics (USA), 39(5): 1721-1724 (May 1989). 

The degree of parity mixing in the 0.734-eV neutron resonance in 
13914 was measured in a two-sample transmission experiment. An 
unpolarized neutron beam was weakly polarized in the longitudinal 
direction at energies near the resonance by transmission through a 
La2O3 sample. The beam was passed through a spin flipper and 
then through a second sample of LagO3. The difference in transmis- 
sion for the two spin directions was then measured to determine the 
longitudinal asymmetry. We obtain 9.2 + 1.7 % s-wave mixing into 
this p-wave resonance, which is consistent with earlier measure- 
ments using polarized beams in single transmission experiments. 
Because parity mixing is an attribute of the weak force, the experi- 
ment demonstrates the remarkable enhancement in the weak force 
in neutron resonances: an effect large enough to allow polarization 
of a neutron beam. Experiments of this class are described which 
should permit the first systematic study of the manifestation of the 
weak force in complex nuclei. 


29750 Microscopic optical-model calculations of neutron to- 
tal cross sections and cross section differences. Camarda, H.S. 
(Penn State University, Delaware County Campus, Media, Pennsyl- 
vania 19063); Dietrich, F.S.; Phillips, T.W. Physical Review 
[Section] C: Nuclear Physics (USA), 39(5): 1725-1729 (May 1989). 

Using the microscopic optical model of Jeukenne, Lejeune, and 
Mahaux we have calculated the absolute neutron total cross sec- 
tions and cross section differences of ‘Ce, 1'9%La—'49°Ce, 
141pp_140Ce, 142Ce-149Ce and *°Ca, “*Ca—*9Ca from 6-60 MeV 
and have made comparisons with experimental data. Except for 
142Ce-'40Ce, reasonable agreement with the mass 140 data was 
achieved with proton densities rho, of the nuclei determined by y~ 
data and neutron densities determined by the relationship rho, = 
(N/Z)rhop which implies Atmp = <tm?>"'/? -<tp2>1/? = 0. Satisfac- 
tory agreement with the '**Ce-'*°Ce data was obtained by 
choosing a rhon for '4#Ce with Atmp = 0.05 fm and by a 10% in- 
crease in the strength of the '4*Ce imaginary potential. Similar 
choices of Arp, and imaginary potential strength were made for 
44Ca in trying to fit the “*Ca—“°Ca data. Previous phenomenological 
analyses carried out for this data are in qualitative agreement with 
our results, which imply that the addition of a few neutrons to a nu- 
cleus with a closed neutron shell yields a nucleus with a slightly 
thicker neutron skin and a larger neutron reaction cross section 
when compared to their closed shell isotopes. 


29751 Neutron inclusive measurements in 'N+Ag reactions 
at 35 MeV/nucleon. Schelin, H.R. (National Superconducting Cy- 
clotron Laboratory, and Department of Physics and Astronomy, 
Michigan State University, East Lansing, Michigan 48824); Galon- 
sky, A.; Gelbke, C.K.; Heilbronn, L.; Lynch, W.G.; Murakami, T.; 
Tsang, M.B.; Yang, X.; Zh Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1827-1834 (May 1989). 

Neutron inclusive (singles) spectra were measured by the time-of- 
flight method at laboratory angles from 15° to 160°. When 
parametrized in the thermal model, a targetlike source was sufficient 
to fit the data at the largest angle, but in addition a half-beam- 
velocity source was required at the other angles, and at the 
smallest angles a projectilelike source was also needed. The model 
parameters are in general agreement with values obtained previ- 
ously in fitting proton inclusive data. Comparison is also made with 
neutron coincidence data. Less phenomenological models: Fermi 
jet, Boltzmann-Uehling-Uhlenbeck, and Boltzmann master equation: 
are also able to account for the main features of the data. 


29752 Nonequilibrium effects in the °La+“°Ar reaction at 
10 MeV per nucleon observed in a study of neutron emission. 
Wile, J.L. (Departments of Chemistry and Physics and Nuclear 
Structure Research Laboratory, University of Rochester, Rochester, 
New York 14627); Datta, S.S.; Schroeder, W.U.; Huizenga, J.R.; 
Toke, J.; de Souza, R.T. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1845-1855 (May 1989). 

Energy spectra of neutrons emitted in the damped reaction 
1391a+“Ar at Ej, = 400 MeV were measured at eight angles in 
coincidence with projectile-like reaction fragments, using a time-of- 
flight technique. Apart from a small high-energy component, the 
angular and energy distributions of neutrons were found to be well 
described by assuming two sources moving at the velocities of the 
light and heavy reaction fragments emitting isotropically in their rest 
frames. The logarithmic slopes of the neutron energy spectra and 
the corresponding multiplicities of neutrons from the two sources 
suggest that the projectile-like fragment receives more than its equi- 
librium share of excitation energy for all values of total kinetic 
energy loss. Detailed statistical calculations indicate that the amount 
of excitation energy generated in each fragment is well described 
by the one-body nucleon exchange model. The high-energy compo- 
nent in the neutron energy spectra has properties that are 
consistent with preequilibrium neutron emission. Averaged over all 
energy losses greater than 20 MeV, this "preequilibrium” neutron 
multiplicity is approximately equal to 0.1. However, the intensity of 
this component increases as the impact parameter decreases. 


29753 Approach to criticality in the fragmentation of xenon 
by 1-19 GeV protons. Porile, N.T. (Department of Physics and De- 
partment of Chemistry, Purdue University, West Lafayette, Indiana 
47907); Bujak, A.J.; Carmony, D.D.; Chung, Y.H.; Gutay, LuJ.; 
Hirsch, A.S.; Mahi, M.; Paderewski, G.L.; Sangster, T.C.; Scharen- 
berg, R.P.; and other Physical Review [Section] C: Nuclear Physics 
(USA), 39(5): 1914-1928 (May 1989). 

Differential cross sections for the emission of intermediate-mass 
fragments (3<Z;<14) at 48.5° and 131.5° in the interaction of 
xenon with 1-19 GeV protons have been measured. The excitation 
functions rise sharply with energy up to ~10 GeV and then level off. 
The energy spectra were fitted with an expression based on the 
phase transition droplet model. Excellent fits with reasonable pa- 
rameters were obtained for Ep >9 GeV. Below 6 GeV, the fits show 
an increasing contribution with decreasing energy from another 
mechanism, believed to be binary breakup. A droplet model fit to 
the cross sections ascribed to the multifragmentation component is 
able to reproduce the variation of the yields with both fragment 
mass and proton energy. The results are interpreted in terms of the 
phase diagram of nuclear matter. 


29754 Structure of odd-odd '°?Sb. Stone, C.A. (Center for An- 
alytical Chemistry, National Institute of Standards Maryland, 20899); 
Faller, S.H.; Walters, W.B. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1963-1971 (May 1989). 

New information is presented on the decay of 40-s '%*Sn to lev- 
els of odd-odd 132Sb. A second 6--fed 1* level was identified in 
132Spb; it lies at an energy of 2268 keV and is fed by a relatively 
strong 0.83% 6~-decay branch. Four + rays were identified that 
form a weakly populated cascade from a level at 483 keV. Coinci- 
dence data demonstrate that the 254-keV level in this cascade is 
the 102-ns isomer identified previously by Clark et al. A 96-keV, iso- 
meric + ray has been assigned to the decay of the 4.1-min, 8— 
isomer in 'S@Sb. It may also be the 96-keV transition that is associ- 
ated with the 1.8-ys isomer identified in the A = 132 chain by Clark 
et al. The splitting of the levels in the proton-neutron multiplets is 
discussed and compared with the results of several recent shell- 
model calculations. 


29755 _— identification of Er and '5Ho. Vierinen, K.S. (Nuclear 
Science Division, Lawrence Berkeley Laboratory, Berkeley, Califor- 
nia 94720); Nitschke, J.M.; Wilmarth, P.A.; Chasteler, R.M.; 
Shihab-Eldin, A.A.; Firestone, R.B.; Toth, K.S.; Akovali, Y.A. Physi 
cal Review [Section] C: Nuclear Physics (USA), 39(5): 1972-1975 
(May 1989). DOE Contract ACO03-76SF00098. 

On-line mass separation and K x-ray coincidences were used to 
identity the 6 decays of '5Er and 'SHo. Only 6-delayed proton 
emission was observed for '45Er (T, j2 = 0.9 + 0.3 s), and a total of 
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16 +-ray transitions were assigned to the 6 decay of '45Ho (T, 2 = 
2.4 + 0.1 s). A '45Ho decay scheme was constructed which incor- 
porates 13 +-ray transitions and 10 excited levels in '45Dy and 
establishes the vh;;2/isomeric level at Ex, = 118.2 keV. The 
low-lying neutron-hole structure in '*°Dy is compared to level sys- 
tematics in even-Z nuclei with N = 77, 79, and 81. 


29756 Rotational bands and band crossings in 119Xe, Janzen, 
V.P. (Department of Physics, University of Tennessee, Knoxville, 
Tennessee 37996); Carpenter, M.P.; Riedinger, L.L.; Schmitz, W.; 
Popescu, D.G.; Cameron, J.A.; Johansson, J.K.; Rajnauth, D.D.; 
Waddington, J.C.; Kajrys, G.; and others. Physical Review [Section] 
C: Nuclear Physics (USA), 39(5): 2050-2053 (May 1989). 

Excited states in ''8Xe have been populated via the 
85Mo(?7Al,p2n) reaction at a beam energy of 105 MeV. The high- 
spin level structure is interpreted as consisting of rotational bands 
built on quasineutron h;;2/, ds2/, and g72/states. Although these 
positive-parity configurations differ from previous interpretations, 
most notably an earlier gg2/assignment, they are supported by ex- 
perimental B(M1; !—1l-1)/B(E2; I|-1-2) ratios plus additional levels 
presented here. A backbend in the g72/band is attributed to the ro- 
tation alignment of a pair of vh,,2/quasiparticles. 


6518 Nuclear Properties and Reactions, A=150-189, 
Experimental 


Refer also to citation(s) 29745, 29746, 29761 


29757 (INIS-BR-1458, pp. 43) Fast neutron radiative capture 
cross-section of fission product Nd-150. Afzal Ansari, M. (Aligarh 
Muslim Univ. (india). Dept. of Physics); Singh, R.K.Y.; Gautam, 
R.P.; Rizvi, |.A. Sao Paulo Univ., SP (Brazil). 1988. (CONF- 
881020-: 4. international symposium on radiation physics, Sao 
Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. International 
Symposium on Radiation Physics - Abstracts. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

NEUTRON REACTIONS/capture; NEUTRON REACTIONS/Sfast 
neutrons; NEUTRON REACTIONS/neodymium 150; CROSS 
SECTIONS; FISSION PRODUCTS; KEV RANGE 100-1000; LI- 
DRIFTED GE DETECTORS; MEV RANGE 01-10; CAPTURE; VAN 
DE GRAAFF ACCELERATORS 


29758 (INIS-BR-1458, pp. 270) New gamma lines observed 
in the beta decay of a'®®™Ho standard source. Oganuaga, T. 
(Nice Univ., 06 (France). Lab. de Radiochimie); Hachem, A.; Ardis- 
son, O.; Helerie, O. Sao Paulo Univ., SP (Brazil). 1988. 
(CONF-881020-: 4. international symposium on radiation physics, 
Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. Interna- 
tional Symposium on Radiation Physics - Abstracts. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

HOLMIUM 166/energy-level transitions; HOLMIUM 166/gamma 
spectra; COINCIDENCE METHODS; ERBIUM 166; EXCITED 
STATES; HIGH-PURITY GE DETECTORS; SPECTROMETERS 


6519 Nuclear Properties and Reactions, A=190-219, 
Experimental 


29759 (BNL-42454) Particle spectra near mid-rapidity stud- 
ied with Chereknov-Complex system in 14.5 A-GeV Si + Au 
collisions. Hamagaki, H.; Abbottj, T.; Akiba, Y.; Albuger, D.; Beavis, 
D.; Betts, R.R.; Birstein, L.; Bloomer, M.A.; Bond, P.D.; Chasman, 
C.; Chu, Y.Y. E802 collaboration. Brookhaven National Lab., Upton, 
NY (USA). 1988. 5p. Sponsored by DOE Energy Research. 
DOE Contract AC02-76CH00016;W-31 109-ENG-38;W-7405-ENG- 
48. (CONF-8809203-8: Quark Matter ‘88: 7th international 
conference on ultrarelativistic nucleus-nucleus collisions, Lenox, 
MA, US, 26-30 Sep 1988). Order Number DE89012531/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Cherenkov Complex system (CC-system) in the E-802 exper- 
iment at AGS was successfully operated in the heavy in running a 
AGS. Brief description of the system is given. Preliminary obtained 
particle spectra for pions. Kaons, and protons near mid-rapidity re- 
gion in 14.5 A-GeV Si + Au collisions are presented. The spectra 
shape and the relative yields are compared with those in p + /N/ 
and p + Au collisions. 5 refs., 4 figs. 


29760 (CONF-8901122-1) Studies of giant multipole reso- 
nances with intermediate energy heavy ions. Beene, J.R. Oak 
Ridge National Lab., TN (USA). 1989. 16p. DOE Contract ACO5- 
840R21400. From 12. symposium on nuclear physics; Oaxtepec, 
MX; January 3, 1989. Order Number DE89011228/JAW. Available 
from NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

The role of intermediate energy heavy ions in the study of giant 
multipole resonances is explored, with emphasis on gamma decay 
coincidence experiments. Experiments on 2°°Pb bombarded by 22 
MeV/nucleon and 84 MeV/nucleon '70 are discussed and com- 
pared. The role of Coulomb excitation in the 84 MeV/nucleon data 
is emphasized and some consequences for study of isovector reso- 
nance strength are explored. A comparison of the excitation and 
decay of the isovector giant dipole resonance in 2°°Pb and 2°%Bi ex- 
cited with 84 MeV/nucleon '70 scattering is presented. 19 refs., 15 
figs., 1 tab. 


29761 (GSI-89-06) Collinear laser spectroscopy on radioac- 
tive neutron-deficient lead and thallium isotopes. Menges, R. 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Mainz Univ. (Germany, F.R.). Feb 1989. 85p. (in 
German). Order Number DE89768374/JAW. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

The systematic study of the isotope shift in the neighbourhood of 
the closed shells was extended in this thesis to Z = 82. The ele- 
ments lead and thallium were measured up to the mass 190 and 
188 and the nuclear moments determined together with the change 
of the mean square charge radius. The accumulating of the recoil 
nuclei formed by heavy ion reactions in the bunched ion source of 
the GSI mass separator could be used in order to study the low- 
spin isomers with | = 2 of the neutron-deficient thallium isotopes up 
to A = 190. It is a clearly recognizable isomer shift against the | = 7 
isomers shown which changes at A = 194 the sign. A phenomenon 
which also exists in the element mercury, but for which no sufficient 
explanation exists. The magnetic moments of the thallium isotopes 
complete the analysis of Ekstroem (1976) and confirm the choice of 
the sign of the magnetic moments of the | = 2 isomers. The applica- 
tion of the additivity rule to the odd-odd nuclei shows qualitatively 
good agreement with the experiment and confirms so the assign- 
ment of the configuration of the contributing nuclear states. The 
quadrupole moments show a slight oblate deformation of the 9/2- 
intruder states. The moments of the lead isotopes show pronounced 
one-particle character and by this the nearly spherical shape of nu- 
clei with closed proton shell. The deviation from the linear slope of 
the mean square radius of the lead isotopes onsetting at A = 194 
cannot be explained by the mixing of the 0,* ground state with the 
deformed 02* intruder state. The odd - even staggering and the 
buckling of the charge radii at the shell closure are very well 
reproduced by Hartree-Fock calculations which regard the 3- and 4- 
particle interactions in the nucleus. 


29762 (INIS-BR-1458, pp. 121) Pion-induced fission of ac- 
tinide targets. Barros, S. de (Rio de Janeiro Univ. (Brazil). Inst. de 
Fisica); Souza, |.0. de; Peterson, R.J. Sao Paulo Univ., SP (Brazil). 
1988. (CONF-881020—-: 4. international symposium on radiation 
physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. In- 
ternational Symposium on Radiation Physics-Abstracts. Available 
from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

FISSION/cross sections; PION BEAMS/fission; BISMUTH 209 
TARGET; DIELECTRIC TRACK DETECTORS; FISSION; MEV 
RANGE 100-1000; NEPTUNIUM 237 TARGET; PLUTONIUM 241 
TARGET; PLUTONIUM 242 TARGET; PROTACTINIUM 231 TAR- 
GET; URANIUM 233 TARGET 


29763 (INIS-BR-1458, pp. 123) Fission studies with polar- 
ized and monochromatic photon beams. Bernabei, R. (Istituto 
Nazionale di Fisica Nucleare, Rome (Italy)); D’Angelo, S.; De Pas- 
cale, M.P. Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020—: 4. 
international symposium on radiation physics, Sao Paulo, BR, 3-7 
Oct 1988). In Proceedings of the 4. International Symposium on Ra- 
diation Physics-Abstracts. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

BISMUTH 209/photofission; BISMUTH 209/photon beams; GOLD 
197/photofission; GOLD 197/photon beams; LEAD/photofission; 
LEAD/photon beams; PHOTON BEAMS/monochromatic radiation; 
PHOTON BEAMS/polarized beams; PHOTOFISSION; CROSS 
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SECTIONS; DIELECTRIC TRACK DETECTORS; EXPERIMENTAL 
DATA; LEAD; MEV RANGE 10-100 


29764 (LA-UR-89-1160) Fission in intermediate energy 
heavy ion reactions. Wilhelmy, J.B.; Begemann-Blaich, M.; Blaich, 
T.; Boissevain, J.; Fowler, M.M.; Gavron, A.; Jacak, B.V.; Lysaght, 
P.S.; Britt, H.C.; Fields, D.J. Los Alamos National Lab., NM (USA). 
1989. 8p. DOE Contract W-7405-ENG-36. (CONF-890491—-4: Inter- 
national conference on fifty years of research in nuclear fission, 
Berlin, DE, April 3, 1989). Order Number DE89011197/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A systematic study of reaction mechanisms at intermediate ener- 
gies (50-100 MeV/A) has been performed at the Lawrence 
Berkeley Laboratory's BeValac using medium weight projectiles on 
medium and heavy element targets. A gas and plastic phoswich de- 
tector system was employed which gave large geometric coverage 
and a wide dynamic response. The particles identified with the gas 
detectors could be characterized into three components - intermedi- 
ate mass fragments (IMF), fission fragments (FF) and heavy 
residues (HR). Major observed features are: the reaction yields are 
similar in the 50 to 100 MeV/A range, central collisions have high 
multiplicity of IMF’s with broad angular correlations consistent with a 
large participant region, effects of final state Coulomb interactions 
are observed and give information on the size and temporal behav- 
ior of the source, true fission yields are dependent on target fissility 
and correlated with relatively peripheral collisions. Analysis of fission 
and evaporation yields implies limiting conditions for which fission 
decay remains a viable deexcitation channel. 7 figs. 


6520 Nuclear Properties and Reactions, A=220 and 
Above, Experimental 


Refer also to citation(s) 29667, 29762 


29765 (INDC(CCP)-296/L) Evaluated neutron data for 
plutonium-238 (Report No. 3). Klepatskij, A.B.; Maslov, V.M.; 
Porodzinskij, Yu.V.; Sukhovitskij, E.Sh. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Jan 1989. 44p. Order Number DE89613041/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Translated by the IAEA. 

The authors give the evaluation results for the characteristics of 
neutron interaction with the 2°8Pu nucleus in the 10-5-20 MeV re- 
gion. Experimental data, as available at the end of 1986, were used 
for the evaluation. In spite of insufficient experimental information, it 
was possible to make a reliable evaluation by reporting extensively 
to contemporary theoretical models and the systematics of their pa- 
rameters. (author). 45 refs, 4 figs, 5 tabs. 


29766 (INIS-BR-1458, pp. 48) Study of the prompt gamma 
rays emitted by fission fragments. El-Mekkawi, L.S. (Nuclear Re- 
search Centre, Inshas (Egypt)); Marayouf, R.M.A. Sao Paulo Univ., 
SP (Brazil). 1988. (CONF-881020—-: 4. international symposium on 
radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of 
the 4. International Symposium on Radiation Physics - Abstracts. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
FISSION FRAGMENTS/prompt gamma _ radiation; FISSION 
FRAGMENTS/uranium 235; NEUTRON BEAMS/uranium 235; 
ANISOTROPY; DOPPLER EFFECT; MEV RANGE 01-10 


29767 (INIS-BR-1458, pp. 122) Photofission cross sections 
of U-233 and Pu-239 near threshold induced by gamma rays 
from thermal neutron capture. Moraes, M.A.P.V. de (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)); Cesar, 
M.F. Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020-: 4. inter- 
national symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 
1988). In Proceedings of the 4. International Symposium on Radia- 
tion Physics-Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

PHOTOFISSION/cross sections; PHOTOFISSION/gamma radia- 
tion; PLUTONIUM 239 TARGET/cross sections; PLUTONIUM 239 
TARGET/photofission; THERMAL NEUTRONS/capture; THERMAL 
NEUTRONS/gamma radiation; THERMAL NEUTRONS/neutron re- 
actions; URANIUM 233 TARGET/cross sections; URANIUM 233 
TARGET/photofission; CALIFORNIUM 252; DIELECTRIC TRACK 
DETECTORS; MEV RANGE 01-10; PHOTOFISSION; CAPTURE 


29768 (ORNL/TM-11123) R-matrix analysis of the 7'Pu 
neutron cross sections in the energy range thermal to 300 eV. 
Derrien, H.; de Saussure, G. Oak Ridge National Lab., TN (USA). 
Apr 1989. 55p. DOE Contract ACO5-840R21400. Order Number 
DE89012909/JAW. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

The report is a description of the analysis of the 24‘Pu neutron 
cross sections in the resolved resonance region at Oak Ridge 
National Laboratory (ORNL) using the multilevel-multichannel Reich- 
Moore code SAMMY. The resonance parameters were obtained in 
the energy range 0 to 300 eV. The table of the resonance parame- 
ters is given with some statistical properties of the parameters. 
Tabulated and graphical comparison between the experimental data 
and the calculated cross sections are given. The results are avail- 
able in ENDF/B-V format and will be proposed for the evaluated 
data library JEF2 and ENDF/B-VI. 28 refs., 15 figs., 16 tabs. 


29769 (UCRL-99637) The discovery and spontaneous fis- 
sion properties of 72No. Lougheed, R.W.; Hulet, E.K.; Wild, J.F.; 
Moody, K.J.; Dougan, R.J.; Gannett, C.M.; Henderson, R.A.; Hoff- 
man, D.C.; Lee, D.M. Lawrence Livermore National Lab., CA (USA). 
19 Apr 1989. 5p. DOE Contract W-7405-ENG-48. (CONF-890406-— 
15: Fifty years with nuclear fission conference, Gaithersburg, MD, 
US, April 25, 1989). Order Number DE89011405/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We have discovered 26*No, as the electron capture daughter of 
2621 F(t; ;2 = 216 m). This new isotope of nobelium decays by spon- 
taneous fission with about a 5-ms half-life which is several orders of 
magnitude longer than recent theoretical estimates. We measured a 
sharply symmetric fission-fragment mass division and a bimodal to- 
tal kinetic energy distribution; the high-energy symmetric-fission 
path was most abundant. 2©2No is the first nuclide with 160 neu- 
trons to be discovered and is the closest to the N = 162 neutron 
subshell for which enhanced stability is predicted. 14 refs., 3 figs. 


29770 -delayed fission from >*Es™ and the level scheme 
of Fm. Hall, H.L. (Nuclear Science Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720); Gregorich, K.E.; Hender- 
son, R.A.; Lee, D.M.; Hoffman, D.C.; Bunker, M.E.; Fowler, M.M.; 
Lysaght, P.; Starner, J.W.; Wilhelmy, J.B.; and others. Physical Re- 
view [Section] C: Nuclear Physics (USA), 39(5): 1866-1875 (May 
1989). 

The 7.6-h isotope 255Es™ was produced from a 2.5-yg/cm? target 
of 254Es by the (t,p) reaction. The reaction products were separated 
radiochemically, and the decay properties of 7SEs™ were deter- 
mined via 6-+, y-y, and G-fission correlation techniques. From these 
measurements we were able to assign 57 + rays to 26 levels in the 
daughter 2°Fm. An isomeric level was observed at 1425 keV and 
assigned a spin and parity of 7~. This level has a t; 2 of (70 + 5) 
ns and we observed two 6-delayed fissions with delay times in the 
proper time range to be associated with fission from this level. This 
gives a G-delayed fission probability of 2 x 10-5 for this level and a 
partial fission half-life of 0.8_» 7*®-* ms at the 95% confidence level. 


29771 Correlated two-photon lines from 6MeV/nucleon 
U+Th, U+U, and Th+Th collisions. Danzmann, K. (Department of 
Physics, Stanford University, Stanford, California 94305); Meyerhof, 
W.E.; Montenegro, E.C.; Dillard, E.; Huelskoetter, H.P.; Guardala, 
N.; Spooner, D.W.; Kotlinski, B.; Cline, D.; Kavka, A.; and others. 
Physical Review Letters (USA), 62(20): 2353-2356 (15 May 1989). 

We find that narrow lines at 1043 and 1062 keV in the summed- 
energy, 180°-correlated two-photon spectrum from ~6-MeV/nucleon 
U+Th collisions can be produced by cascades from high-spin states 
(32*) in 738U. We see no evidence for narrow two-photon lines in 
U+Th, Th+Th, and U+U collisions corresponding to the electron- 
positron lines seen by others: In the summed-energy region 
between 1.2 and 2.0 MeV, we set an upper limit for the cross section 
of 6 x 10-31 cm? averaged over a target thickness of 1 mg/cm?. 
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Refer also to citation(s) 29586, 29719, 29723, 29738, 29746, 
29750, 29753, 29756, 30027, 30059, 30147 


29772 (CBPF-NF-055/88) Covariant formulation of Coulomb 
excitation in heavy ion collisions at ultra-relativistic energies. 
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Ferreira Filho, L.G.; Kodama, T.; Nemes, M.C. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 28p. Order 
Number DE89612843/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Derivation of Coulomb excitation cross sections at relativistic en- 
ergies is presented for the case where both projectile and target are 
considered as extended objects. Cross sections for projectile and/or 
target excitations are calculated as a function of bombarding energy 
in the context of a covariant theory. Several systems are analyzed 
and compared with available data. 


29773 (CBPF-NF—-056/88) Total cross section of ultra- 
relativistic heavy ion reactions. Duarte, S.J.B.; Kodama, T.; 
Aleixc, A.N.F.; Barroso, M.F.; Neto, J.L.; Donangelo, RJ. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
16p. Order Number DE89612844/JAW. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

A possibility of an increase of the nuclear reaction cross section 
with incident energy for heavy ion collisions in the ultra-relativistic 
domain is suggested. At the energy of 200 GeV/A, the total reaction 
cross section may increase even up to twice the conventional geo- 
metrical cross section. Recent experimental results seen to be 
consistent with this picture. 


29774 (CTA-IEAv-RI-002/83) Nuclear fission. Fiorentino, J. 
Centro Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 
Inst. de Estudos Avancados. 25 Oct 1983. 57p. (in Portuguese). Or- 
der Number DE89612951/JAW. Available from NTIS (US Sales 
Only), PC A04/MF A01 - OSTI; INIS. 

The nuclear fission process considering initially the formation of 
compound nucleus and finishing with radioactive decay of fission 
products is studied. The process is divided in three parts which 
consist of the events associated to the nucleus of intermediate tran- 
sitional state, the scission configuration, and the phenomenum of 
post scission. (M.C.K.). 


29775 (DOE/ER/40224—66) Multiplicity fluctuation as a pos- 
sible signature for collective effects. Hwa, R.C. Oregon Univ., 
Eugene, OR (USA). Inst. of Theoretical Science. Apr 1988. 13p. 
DOE Contract FG06-85ER40224. (OITS—385; CONF-880280-5: ). 
Order Number DE89011410/JAW. Available from NTIS, PC A03 - 
OSTI. 

Various problems related to the subject of fluctuations and corre- 
lations in relativistic heavy-ion collisions are discussed. The 
geometrical and dynamical contributions to the multiplicity fluctua- 
tions are separately considered. Recent oxygen data from CERN 
are shown to be essentially the same as the pp data when com- 
pared in a way that exhibits the central feature of the fluctuation. It 
is concluded that no collective behavior that entails strong correla- 
tion is in evidence in that experiment. 17 refs., 2 figs. 


29776 (GSI-89-20(prepr.)) Method of the hyperspherical 
functions and its application to heavy ion and quark physics. 
Shitikova, K.V.; Rozmej, P. Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). Feb 1989. 20p. Order Number 
DE89768277/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The hyperspherical functions method involves a collective variable 
(hyperradius p), which is related to the mean-square radius of the 
nucleus, p* = A(r?), i.e. to the mean nuclear density. The excitations 
of this degree of freedom correspond to the monopole oscillation of 
the nucleus as a whole; i.e., the density is a dynamic variable. 


29777 (GSI-89-22(prepr.)) Potential energy and fission bar- 
riers of superheavy nuclei calculated in multidimensional 
deformation space. Cwiok, S.; Sobiczewski, A. Geselischaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); Po- 
litechnika Warszawska (Poland). Inst. Fizyki. Feb 1989. 49p. 
Available from Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

The ground-state collective potential energy of even-even super- 
heavy nuclei with the proton number Z = 112-130 and the neutron 
number N = 152-210 is analyzed in a multidimensional deformation 
space. The energy is calculated by the macroscopic-microscopic 
method. The Yukawa-plusexponential model is used for the macro- 
scopic part of the energy and the Strutinski shell correction, based 





on the Woods-Saxon single-particle potential, is taken as the micro- 
scopic part. Three axial-symmetric deformations: 62, 84, G., and 
quadrupoie and hexadecapole non-axial deformations are taken into 
account. The spontaneous-fission and alpha-decay half-lives are 
also calculated. Rather low fission barriers (3-7 MeV lower than cal- 
culated previously) are obtained, especially when non-axial shapes 
of a nucleus are considered. Nevertheless, the calculated fission 
lifetimes are larger than the alpha-decay half-lives for most of con- 
sidered nuclides. A large number of nuclides with Z = 112-122 is 
predicted to have the total half-life long enough to be detected, 
when synthesized in a laboratory. 


29778 (GSI-89-25(prepr.)) Quantum chaos in the two-center 
shell model. Milek, B.; Noerenberg, W.; Rozmej, P. Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). Mar 
1989. 13p. Available from Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). 

Within an axially symmetric two-center shell model single-particle 
levels with Q = 1/2 are analyzed with respect to their level-spacing 
distributions and avoided level crossings as functions of the shape 
parameters. Only for shapes sufficiently far from any additional sym- 
metry, ideal Wigner distributions are found as signature for quantum 
chaos. 


29779 (GSI-89-26(prepr.)) Generalized shock adiabatics and 
relativistic nuclear collisions. Bugaev, K.A.; Gorenstein, M.1.; 
Kaempfer, B.; Zhdanov, V.|. Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Teoreticheskoj Fiziki; Kievskij Gosu- 
darstvennyj Univ. (Ukrainian SSR). Mar 1989. 30p. Available from 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). 

In the framework of relativistic hydrodynamics various shock wave 
configurations for a medium with anomalous thermodynamical 
properties are considered. The generalized shock adiabatic is con- 
structed and applied to relativistic nuclear collisions in an energy 
region where the deconfinement transition is expected. Different 
forms of the hadron matter equation of state and their possible 
experimental consequences for relativistic nuclear collisions are dis- 
cussed. We find for particular equations of state of broad region of 
constant specific entropy which may serve as useful signal for the 
deconfinement transition. 


29780 (GSI-89-27(prepr.)) Relativistic Vlasov equation 
within non-radiating meson fields - results. Schoenhofen, M.; 
Feldmeier, H.; Cubero, M. Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). Mar 1989. 9p. (CONF-890161-— 

17. international workshop on gross properties of nuclei and 
nuclear excitations, Hirschegg, AT, January 15, 1989). Available 
from Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 

In order to develop a relativistic transport model of heavy-ion col- 
lisions it is important to find a consistent framework for describing 
both aspects of the nuclear interaction, the longe-range part medi- 
ated by the mean-field and the short-range part for which ‘hard’ 
two-body collisions are responsible. In this paper, we are concerned 
with the long-range part of the interaction which enters the relativis- 
tic Vlasov equation. (orig./HSl). 


29781 (GSI-89-28(prepr.)) Time dependent variational de- 
scription of nuclear transition probabilities. Caurier, E.; Drozdz, 
S.; Okolowicz, J.; Ploszajczak, M. Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires; Institute of Nuclear 
Physics, Krakow (Poland). Mar 1989. 17p. Available from 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). 

Time-averaged gauge invariant wave-function is considered as a 
representative for the stationary state wave-function of the nuclear 
collective motion. To verify its accuracy the diagonal and off- 
diagonal transition probabilities are calculated numerically in three 
closed-shell nuclei and compared to the corresponding generator 
coordinate method results. The agreement, even for strongly anhar- 
monic motion, provides strong support for the time-dependent 
variational description. Thus, this method emerges as an interesting 
alternative for calculating the nuclear transition probabilities. 
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29782 (1C—88/357) Multinucleon interactions in collisions 
with nuclei at high energies. Braun, M.A. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1988. 27p. Order Number 
DE89612845/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The parton picture of multiple hA and AA scattering at high ener- 
gies is developed. It is shown that it leads to the standard Glauber 
amplitude provided the number of partons in a hadron is distributed 
according to Poisson’s law. Within this picture collisions of more 
than a pair of nucleons are considered. For AA scattering a two- 
dimensional effective quantum field theory is constructed which 
allows to conveniently calculate contributions to the amplitude with 
a given number of loops. The AGK rules for AA scattering are es- 
tablished. Inclusive cross-sections for particle production in hA and 
AA collisions are studied both in the non-cumulative and cumulative 
kinematical regions. (author). 13 refs, 9 figs. 


29783 (IC—88/407) Modified Skyrme model without Skyrme 
term. Shen Qixing. International Centre for Theoretical Physics, Tri- 
este (Italy). Dec 1988. 13p. Order Number DE89612847/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The static properties of nucleons and the mass of the resonance 
in z-N scattering are calculated in a modified Skyrme model, which 
includes a six-order term and another independent quartic-derivative 
Lagrangian instead of Skyrme term. The predictions for static prop- 
erties of nucleons are improved and the mass of Roper resonance 
is more close to the measured value over the original Skyrme 
model. (author). 11 refs, 1 tab. 


29784 (INDC(CPR)-014/LJ) Formulation of "UNIFY” code 
tor the calculation of fast neutron data for structural materials. 
Zhang Jingshang; Shi Xiangjun. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Jan 1989. 35p. Order Number DE89612849/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The master-equation theory of precompound and compound nu- 
clear reaction has been generalized to the inclusion of the 
conservation of angular momentum. It is demonstrated that the con- 
structed model contains the Hauser-Feshbach, Weisskopf-Ewing as 
well as standard exciton models as limiting cases. The formulation 
of the theory is given for the structure of UNIFY code. 49 refs, 2 
figs, 3 tabs. 


29785 (INDC(HUN)-—026/L) Solution for the neutron spec- 
trum unfolding problem without using input spectrum. Sudar, 
S. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee. Jan 1989. 20p. Order Number 
DE89612850/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A new method for the neutron spectrum unfolding has been de- 
veloped, based on the improvement of the generalized least 
squares method. The new method allows an iterative treatment of 
the problem and the number of the independent statistical variables 
of the solution is less than the number of the measured reaction 
rates. The capabilities of the method are demonstrated by a numeri- 
cal experiment and by the solution of a real problem. (author). 9 
refs, 5 figs, 1 tab. 


29786 (INDC(IND)-041/LJ) Binary and tertiary neutron in- 
duced reaction cross sections of chromium and iron. Garg, 
S.B. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee. Jan 1989. 18p. Order Number 
DE89612851/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Investigation has been carried out for the following binary and ter- 
tiary reaction cross-sections of Cr-52 and Fe-56: (n,p), (n,pn), 
(n,np), (N,a), (n, Na), (nm, 2n) and (n, 3n), energy spectra of the 
emitted neutron, proton, a-particle and +-rays, angle-energy corre- 
lated double differential cross-sections for the secondary emitted 
neutrons and total production cross-sections for neutron, hydrogen, 
helium and gamma-rays. 12 refs, 20 figs, 1 tab. 


29787 (INDC(ROM)—020/LJ) Pre-equilibrium emission and 
nuclear level densities in neutron induced reactions on Fe, Cr 
and Ni isotopes. lvascu, M.; Avrigeanu, M.; Ivascu, |.; Avrigeanu, 


V. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee. Jan 1989. 28p. Order Number 
DE89612860/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The experimentally well known (n,p), (n,a) and (n,2n) reaction ex- 
citation functions, from threshold to 20 MeV incident energy, and 
neutron, proton and alpha-particle emission spectra at 14.8 MeV 
from Fe, Cr and Ni isotopes are calculated in the frame of a gener- 
alized Geometry-Dependent-Hybrid pre-equilibrium emission model, 
including angular momentum and parity conservation and alpha- 
particle emission, and the Hauser-Feshbach statistical model. Use 
of a consistent statistical model parameter set enables the valida- 
tion of the pre-equilibrium emission model. Moreover, an enhanced 
pre-equilibrium emission from higher spin composite system states, 
associated with higher incident orbital momenta, has been evi- 
denced. Higher orbital momenta involved aiso in the emergent 
channels of this process are suggested by calculations of the resid- 
ual nuclei level populations. Finally, the unitary account of the (n, p) 
and (n, 2n) reaction excitation functions for Fe, Cr and Ni isotopes 
has allowed the proper establishment of the limits of the transition 
excitation range between the two different nuclear level density 
models used at medium and higher excitation energies, respec- 
tively. (author). 83 refs, 15 figs. 


29788 (INFN-BE-88-5) Sequential mechanism for the Li’ 
(He*, a)® Li(d)a reaction at incident energy between 2.5 and 
11.5 MeV. Bonsignore, F.; D'Agostino, P.; Fazio, G.; Giardina, G.; 
Interdonato, S.; Italiano, A.; Taccone, A.; Palamara, R. |stituto 
Nazionale di Fisica Nucleare, Rome (Italy). 1988. 5p. Order Number 
DE89612861/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

A strictly sequential mechanism appears to appropriate for the Li’ 
@He,a)®Li(d)a reaction in the energy range between 2.5 and 11.5 
MeV. It can be described by a first direct emission mechanism and 
a second delayed emission. 


29789 (INIS-BR-1458, pp. 27) Nuclear fission studies using 
the close-packed spherom model. El-Mekkawi, L.S. (Atomic En- 
ergy Authority (Egypt). Nuclear Research Center); Maayouf, R.M.A. 
Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020—: 4. interna- 
tional symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 
1988). In Proceedings of the 4. International Symposium on Radia- 
tion Physics-Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

FISSION FRAGMENTS/mass distribution; SPONTANEOUS FIS- 
SION/californium 252; SPONTANEOUS FISSION/fission fragments; 
SPONTANEOUS FISSION/nuclear models; THERMAL FISSION/ 
fission fragments; THERMAL FISSION/nuclear models; THERMAL 
FISS!ION/uranium 235; NUCLEAR DEFORMATION; THERMAL 
NEUTRONS 


29790 (INIS-BR-1512) Thermal capture cross section for 
58Ni (n,7)? Ni reaction. Carbonari, A.W.; Pecequilo, B.R.S. Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). 
[1989]. 4p. (In Portuguese). Order Number DE89612862/JAW. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The 5®Ni total thermal capture cross section was determined by 
suming the partial cross sections calculated for the primary transi- 
tions of the reaction 5®Ni (n,7) 59Ni. The primary transitions 
energies and intensities were determined from the ~®Ni thermal 
neutrons prompt gamma capture gamma rays spectrum in the 3.7 
to 9.3 MeV region. The obtained value for the total cross section 
was 4.52 + 0.10b. 


29791 (INIS-BR-1524) Structure of even-odd spherical nu- 
clei using the BCS approximations and the ACQPV model: 
application to isotones with N=82 and Ni, Zn and Cs” isotopes. 
Losano, L. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1986. 182p. 
(In Portuguese). Order Number DE89612777/JAW. Available from 
NTIS (US Sales Only), PC AQ9/MF A01 - OSTI; INIS. 

Calculations of the (E,JP') spectra and the electromagnetic prop- 
erties (fe,Q,BEZ,BM1) are made for Ni odd isotopes, and odd 
isotones with N=82, using the Shell Model (SM), the usual BCS ap- 
proximation (one and three quasiparticles), blocking BCS (BBCS) 
and projected BCS (PBCS). The importance of the five quasiparticle 
correlations and of the correlation introduced in BCS are examined 
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in detail. The collective degrees of freedom of the core are intro- 
duced through the quasiparticle-cluster-vibrator coupling (QPCVC), 
so that this formalism permits as well the inclusion of blocking as 
the projection in number of particles in the cluster of one and three 
quasiparticles. Comparative calculations are made between the ver- 
sion with blocking (BQPCV) and with projection (PQPCV) for 
spectra and electromagnetic properties of Zn old isotopes. The pro- 
jected version is applied to the cesium isotopes in the description of 
the 5/2*+ states generated by the anomalous coupling. In all exam- 
ined cases, the comparison with the available experimental data is 
also shown. (L.C.). 


29792 (INIS-SU-77/A, pp. 404-408) Some activation cross 
sections evaluated simultaneously by differential and integral 
measurements. Kanda, Y. (Kyushu Univ., Fukuoka (Japan)); Ueno- 
hara, Y. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij. 
1988. (CONF-870959-: 1. international conference on neutron 
physics, Kiev, SU, September 21, 1987). In Neutron physics. Vol. 1. 
Order Number DE89780087/JAW. Available from NTIS (US Sales 
Only), PC A19/MF A01. 

The six activation cross sections, @’Al(n,p), 27Al(n,), °4Fe(n,p), 
56Fe(n,p), 5®Co(n,a), and 5®Ni(n,p) and their covariances have been 
simultaneously evaluated from differential experiments in which 
samples are activated with monoenergetic neutron sources and the 
integral experiments with 2°5U(n,f) and °5*Cf(spontaneous) fission 
neutron spectra. The evaluated cross sections are smaller than 
those only with the differential data. It depends on a temperature in 
the Maxwellian formula of the fission neutron spectrum. 4 refs.; 3 
figs. 


29793 (JINR-R-4-88-174) Boson description of collective 
and noncollective states. Dzholos, R.V.; lvanova, S.P.; Pedrosa, 
R. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1988. 12p. (in Russian). Order Number 
DE89612782/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Submitted to the journal J. Phys., G and to the Organizing Com- 
mittee of the 38-th Meeting on Nuclear Spectroscopy and atomic 
Nuclear Structure, Baku, Apr 1988. 

The generalized Holstein-Primakoff boson representation of the 
bifermion operators is used for the construction of a boson image of 
the microscopic nuclear Hamiltonian. The microscopic analog of the 
interacting boson model (IBM) Hamiltonian is obtained. It is shown 
how to generalize the square root factor in the IBM Hamiltonian as 
to take into account its dependence on the angular momentum and 
seniority of the collective state. The method is proposed to include 
apart from the collective quadrupole other collective and noncollec- 
tive degrees of freedom in the Hamiltonian. 15 refs.; 2 figs. 


29794 (LA-UR-89-1457) Fission barriers and half-lives. 
Moeller, P.; Nix, J.R.; Swiatecki, W.J. Los Alamos National Lab., 
NM (USA). 1989. 9p. DOE Contract W-7405-ENG-36;AC03- 
76SF00098. (CONF-890406-13: Fifty years with nuclear fission 
conference, Gaithersburg, MD, US, April 25, 1989). Order Number 
DE89011166/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

We briefly review the development of theoretical models for the 
calculation of fission barriers and half-lives. We focus on how results 
of actual calculations in a unified macroscopic-microscopic ap- 
proach provide an interpretation of the mechanisms behind some of 
the large number of phenomena observed in fission. As instructive 
examples we choose studies of the rapidly varying fission properties 
of elements at the end of the periodic system. 31 refs., 10 figs. 


29795 (LBL-27012) Angular-momentum-bearing modes in 
fission. Moretto, L.G.; Peaslee, G.F.; Wozniak, G.J. Lawrence 
Berkeley Lab., CA (USA). Mar 1989. 25p. DOE Contract ACO3- 
76SF00098. (CONF-890491-5: International conference on fifty 
years of research in nuclear fission, Berlin, DE, April 3, 1989). Or- 
der Number DE89011779/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The angular-momentum-bearing degrees of freedom involved in 
the fission process are identified and their influence on experimental 
observables is discussed. The excitation of these modes is treated 





in the “thermal” limit, and the resulting distributions of observables 
are calculated. Experiments demonstrating the role of these modes 
are presented and discussed. 61 refs., 12 figs. 


29796 (LU-TP-88-1) Soft photons in the Lund model. Ander- 
sson, B.; Dahiqvist, P.; Gustafson, G. Lund Univ. (Sweden). Dept. 
of Theoretical Physics. Mar 1988. 9p. Order Number 
DE89612883/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

We investigate the emission of real and virtual photons with small 
transverse momenta close to zero cms rapidity in proton-proton col- 
lisions. We consider a model, built upon the space time structure of 
the Lund string fragmentation mode! combined with the Fritiof model 
for hadronic interactions. The model contains a gauge and Lorentz 
invariant, albeit semiclassical, treatment of the currents from the fi- 
nal state hadrons as well as their valence constituents. We further 
investigate the effects of resonance decay, increase of the trans- 
verse momentum width of the string fluxtube, gluon emission 
leading to ‘bent’ strings and finally also the occurrence of polariza- 
tion charges (virtual qq-production) along the string world sheet. We 
show that the spectrum for real and virtual (e*e~ pairs) photon 
emission always will be within a factor of 2 to 3 from the long wave 
length limit (the Low limit) for transverse momenta up to a few 
hundred MeV/c. We conclude that if the present experimental indi- 
cations for a much larger source of emission should be confirmed, 
then a major revision will be necessary in our present understand- 
ing of the space time structure and/or the energy densities available 
in hadron fragmentation. (authors). 


29797 (UCRL-100985) Saturating interactions in “He with 
density dependence. Bloom, S.D.; Resler, D.A.; Moszkowski, S.A. 
Lawrence Livermore National Lab., CA (USA). 3 May 1989. 8p. 
Sponsored by DOE Defense Programs. DOE Contract W-7405- 
ENG-48. (CONF-890583-1: Symposium on the occasion of the 
40th anniversary of the nuclear shell model, Argonne, IL, US, 25-27 
May 1989). Order Number DE89011895/JAW. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

With the advent of larger and faster computers, as well as mod- 
ern shell model codes, nuclear structure calculations for the light 
nuclei (A<16) which include full 2hu model spaces are quite feasi- 
ble. However, there can be serious problems in the mixing of 2hw 
and higher excitations into the low-lying spectra if the effective inter- 
action is non-saturating. Furthermore, effective interactions which 
are both saturating and density dependent have not generally been 
used in previous nuclear structure calculations. Therefore, we have 
undertaken studies of *He using two-body potential interactions 
which incorporate both saturation and density-dependence. 
Encouraging initial results in remedying the mixing of 0 and 2hw ex- 
citations have been obtained. We have also considered the effects 
of our interaction on the He compressibility and the centroid of the 
breathing mode strength. First indications are that a saturating ef- 
fective interaction, with a short-range density dependent part and a 
long-range density independent part, comes close to matching 
crude predictions for the compressibility of “He. 11 refs., 6 tabs. 


29798 Basics and heavy ion scattering in time dependent 
Hartree-Fock theory. Weiss, M.S. (Lawrence Livermore National 
Lab., Univ. of California, Livermore, CA (US)). v.v of Proceedings of 
the winter college on fundamental nuclear physics. Volume 1. Diet- 
rich, K.; DiToro, M.; Mang, H.J. World Scientific Pub. Co., Teaneck, 
NJ (1985). (CONF-840299-: Winter school on fundamental nuclear 
physics, Trieste, IT, 7 Feb - 30 mar 1984). 

Time Dependent Hartree-Fock theory, TDHF, is the most sophisti- 
cated, microscopic approach to nuclear dynamics yet practiced. 
Although, it is far from a description of nature it does allow us to 
examine multiply interactive many-body systems semi-quantum me- 
chanically and to visualize otherwise covert processes. In this paper 
the author gives an elementary introduction of what has been in re- 
cent years a very prolific activity. He states some of the properties 
of the TDHF equations. Then with a brief nod to technique, he also 
describes some of the applications to the collision of heavy ions. He 
then discusses the heavy ion reaction. 


29799 On the origin of negative binomial multiplicity distri- 
butions in proton-nucleus collisions. Werner, K. (Brookhaven 
National Lab., Upton, NY (USA)); Kutschera, M. Physics Letters 
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[Section] B (Netherlands), 220(1/2): 243-246 (30 Mar 1989). DOE 
Contract AC02-76CH00016. 

We investigate multiplicity distributions in ultrarelativistic proton- 
nucleus collisions in a string model approach. We try to disentangle 
the different sources of multiplicity fluctuations: nuclear structure, 
the parton structure of nucleons and the fragmentation of colour 
strings. We show that the multiplicity distribution can be written as a 
continuous superposition f dN W(N) P(N; n) of poissonian distribu- 
tions P with variable mean values N, the weight factor W(N) 
representing nuclear and nucleonic structure, whereas the poisson 
distribution P reflects fluctuations due to string fragmentation. By 
using the string model VENUS, we show that W(N) can be well ap- 
proximated by a gamma distribution G(k, anti N; N), leading to a 
negative binomial distribution N(k, anti N; n) for the multiplicity distri- 
bution, with the same parameters as for G! This has interesting 
consequences, for small <n> (small rapidity window) the fragmen- 
tation fluctuations dominate; for large <n> they are negligible. 


29800 ENDF/B-Vi evaluations for isotopes of Cr, Fe, Ni, Cu, 
and Pb. Hetrick, D.M. (Oak Ridge National Lab., Oak Ridge, TN 
(US)); Fu, C.Y.; Larson, D.C. Fusion Technology (USA), 15(2): 
453-458 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

Evaluations have been done for each of the stable isotopes of 
chromium, iron, nickel, copper, and lead. They are based on analy- 
sis of experimental data and results of nuclear model caiculations 
which reproduce the experimental data. Evaluated data are given 
for neutron induced reaction cross sections, angular and energy dis- 
tributions, and gamma-ray production cross sections associated with 
the reactions. The new file 6 formats are used to represent energy- 
angle correlated data and recoil spectra for the first time in ENDF. 
This paper reviews the structure of the evaluations, notes the major 
pieces of experimental data utilized, gives a summary of the model 
codes used, and compares calculations to measured data. 


29801 Inelastic (1+—0*) electromagnetic form factor of ®Li 
from three-body models. Eskandarian, A. (Department of Physics, 
The George Washington University, Washington, D.C. 20052); 
Lehman, D.R.; Parke, W.C. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1685-1690 (May 1989). 

Within the context of three-body (alpha particle plus two nucle- 
ons) models, and by assuming that the ground state of ®He (0*) 
and the lowest 0* excited state of ®Li are members of the same 
isospin multiplet, the M1 transition form factor of ®Li for the inelastic 
electron scattering from the ground state (J™T = 1*0) to the w = 
3.56-MeV excited state (J"T = 0*1) is calculated. From the inelastic 
form factor evaluated at iq| = w, the radiative width for the deexcita- 
tion of the 3.56-MeV 0* state of SLi is given. It is suggested that the 
calculations of this work serve as a starting point for future investi- 
gations where refinements are made to the three-body models and 
more details of the electromagnetic interaction, e.g., meson ex- 
change currents, are taken into account. 


29802 Knockon exchange contribution in the resonating- 
group study of the nucleus-nucleus interaction. LeMere, M. (Jet 
Propulsion Laboratory, California Institute of Technology, Pasadena, 
California 91109); Tang, Y.C. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1696-1700 (May 1989). 

The properties of the type-c nucleon-exchange term in a 
resonating-group formulation that takes into account the clustering 
nature of the nuclei involved are investigated. The results indicate 
that these properties are weakly affected by the degree of cluster- 
ing, and the one-exchange term makes the dominant contribution 
among all class-A exchange terms. The equivalent type-ic, or 
knockon, exchange potential is found to have a characteristic range 
shorter than the direct potential and a characteristic energy that has 
a large value around 50 MeV/nucleon. 


29803  Discretization methods of the breakup continuum in 
deuteron-nucleus collisions. Rasoanaivo, R.Y. (Department of 
Physics, University of Connecticut, Storrs, Connecticut 06268); 
Rawitscher, G.H. Physical Review [Section] C: Nuclear Physics 
(USA), 39(5): 1709-1720 (May 1989). 

Two methods of discretization of the s-wave n-p breakup contin- 
uum are compared, and their effect on the elastic deuteron-nucleus 
scattering matrix elements is numerically investigated. In one of the 


methods, the continuum eigenstates of the n-p Hamiltonian are av- 
eraged over discretized momentum bins of size Ak. In the other, 
which is a form of the L? diagonalization method, the continuum is 
expanded in a set of normalizable basis functions, which physically 
correspond to placing the n-p potential into a box. It is found, in the 
case of *®Ni(d,d) at incident deuteron energies Ey = 21.6 and 45 
MeV, that those two discretization techniques consistently display 
the same physics and yield the same results. However, the lower 
the incident deuteron energy, the less well do the momentum dis- 
cretized answers converge to a final result. The diagonalization 
method is found to perform better in this respect. The theoretical 
expectation that the long range tails of the potentials in breakup 
space do not sensitively affect the elastic S-matrix elements is 
demonstrated numerically. This result provides the mathematical 
reason why the discretization of the breakup continuum is a viable 
and practical procedure of including the breakup effects. 


29804  Quasifree scattering in the preequilibrium region. 
Smith, R.D. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545); Bozoian, M. Physical Review [Section] C: Nuclear 
Physics (USA), 39(5): 1751-1760 (May 1989). 

A model for inclusive proton-nucleus scattering which covers the 
preequilibrium region is developed based on (1) single-step 
quasifree scattering and (2) the exciton model, which describes 
emission from 3p2h and higher configurations. Results are com- 
pared to data for various nuclei at incident energies from 60 to 200 
MeV. The systematics of angle-dependent energy spectra are well 
reproduced by the model, except in the large-energy-loss region at 
very forward angles. We find the single-step quasifree scattering 
constitutes 60% to 80% of the reaction cross section in medium- 
heavy nuclei, and about 50% in heavy nuclei. The preequilibrium 
region is therefore dominated by direct single-step reactions. 


29805 =~ capture on the deuteron as a dibaryon search. 
Heller, L. (Theoretical Divison, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545); Gibbs, W.R. Physical Review [Sec- 
tion] C: Nuclear Physics (USA), 39(5): 1896-1901 (May 1989). 

We consider radiative capture of a ~~ from an atomic orbital 
around deuterium into a bound NNz system with two units of 
isospin. It is found that it is a feasible method to search for such hy- 
pothetical states. 


29806 Choice of finite-temperature single-particle potential 
and preservation of thermodynamic relations. Yang, S.D. (De- 
partment of Physics, State University of New York at Stony Brook, 
Stony Brook, New York 11794); Jiang, M.F.; Heyer, J.; Kuo, T.T.S. 
Physical Review [Section] C: Nuclear Physics (USA), 39(5): 2065- 
2068 (May 1989). 

A method for choosing and deriving a suitable single-particle po- 
tential for many-body calculations at finite temperature is suggested. 
With this potential one can readily determine the self-consistent cor- 
related chemical potential and consequently the resulting equations 
of state rigorously satisfy a number of basic thermodynamic rela- 
tions. Application of our method to a Brueckner-Hartree-Fock 
nuclear matter calculation yields results in remarkably good agree- 
ment with the Hugenholtz—Van Hove theorem. 


29807 Reply to "Comment on ‘Electromagnetic production 
of kaons’ ”. Adelseck, R.A. (Physics Department, Ohio University, 
Athens, Ohio 45701); Wright, L.E. Physical Review [Section] C: Nu- 
clear Physics (USA), 39(5): 2078-2079 (May 1989). 

We reply to the preceding Comment. 
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29808 (AD-A-203433/8/XAB) Galactic cosmic radiation 
doses to astronauts outside the magnetosphere. Letaw, J.R. 
Severn Communications Corp., Severna Park, MD (USA). 6 Dec 
1987. 21p. (SCC—87-06). Available from NTIS, PC A03/MF A01. 
The dose and dose equivalent from galactic cosmic radiation out- 
side the magnetosphere were computed. The principal radiation 
components considered include primary cosmic rays, spallation 
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fragments of the heavy ions, and secondary products (protons, neu- 
trons, alphas, and recoil nuclei) from interactions in tissue. Three 
mission environments were considered: free space, the lunar sur- 
face, and the martian surface. The annual dose equivalents to the 
blood-forming organs in these environments are approximately 500 
mSv, 250 mSv, and 120 mSv, respectively (1 mSv = 0.1 rem). The 
dose on the lunar surface is one-half of free space because there is 
only a single hemisphere of exposure. The dose on the martian sur- 
face is half again the dose on the moon because of the shielding 
provided by a thin, carbon dioxide atmosphere. Dose versus alu- 
minum shielding thickness functions have been computed for the 
free space exposure. Galactic cosmic radiation is energetic and 
highly penetrating. 30 cm of aluminum shielding reduces the dose 
equivalent 25% to 40% (depending on the phase of the solar cycle). 
Aiming for conformity with the draft NCRP annual dose limit for 
space station crew members, which is 500 mSvw/yr, we recommend 
7.5 cm of aluminum shielding in all habitable areas of spacecraft 
designed for long-duration missions outside Earth’s magnetosphere. 
This shielding thickness reduces the galactic cosmic ray dose and 
diminishes the risk to astronauts from energetic particle events. 


29809 (INIS-BR-1458, pp. 44) Photon cross-sections in ele- 
ments and biological phantom materials in the energy range 
8-60 KeV. Krishna Murthy, C.R. (Kakatiya Univ., Warangal (india). 
Dept. of Physics); Nageshwar Rao, A.S.; Krishna Rao, G. Sao 
Paulo Univ., SP (Brazil). 1988. (CONF-881020-: 4. international 
symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics - Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

GAMMA RADIATION/biological models; GAMMA RADIATION/ 
phantoms; GAMMA RADIATION/total cross sections; X RADIATION/ 
biological models; X RADIATION/phantoms; X RADIATION/total 
cross sections; ATOMIC NUMBER; PHANTOMS; KEV RANGE 10- 
100; NAl DETECTORS; PROPORTIONAL COUNTERS 


29810 (INIS-BR-1458, pp. 258) Angular distribution of neu- 
tron dose equivalent near a tantalum target bombarded by 
Ne-20 ions with an energy of 18.7 MeV/nucleon. Kaskanov, G.Y.; 
Roschin, D.A.; Teterev, Y.G.; Tsovhun, V.I. Sao Paulo Univ., SP 
(Brazil). 1988. (CONF-881020-: 4. international symposium on radi- 
ation physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 
4. International Symposium on Radiation Physics - Abstracts. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

DOSE EQUIVALENTS/neon 20 beams; DOSE EQUIVALENTS/ 
neutrons; NEON 20 BEAMS/tantalum; NEON 20 BEAMS/targets; 
ACTIVATION DETECTORS; ANGULAR DISTRIBUTION; CY- 
CLOTRONS; NEUTRONS; TANTALUM; TARGETS 


29811 (INIS-BR-1458, pp. 226) Transmission of gamma-ray 
radiation through concrete shielding materials. Moliah, A.S. (In- 
stitute of Nuclear Science and Technology, Dacca (Bangladesh)); 
Rahman, M.M. Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020— 
: 4. international symposium on radiation physics, Sao Paulo, BR, 
3-7 Oct 1988). In Proceedings of the 4. International Symposium on 
Radiation Physics - Abstracts. Available from NTIS (US Sales 
Only), PC A13/MF A01 - OSTI; INIS. 

CONCRETES/attenuation; CONCRETES/gamma radiation; CON- 
CRETES; ATTENUATION; NAI DETECTORS; POINT SOURCES 


29812 (LA-11589-PR) Radiation transport: Progress report, 
July 1, 1988-September 30, 1988. O'Dell, R.D.; Byers, H. Los 
Alamos National Lab., NM (USA). Apr 1989. 44p. DOE Contract W- 
7405-ENG-36. Order Number DE89011398/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Research and development progress in radiation transport for the 
Los Alamos National Laboratory's Group X-6 for the fourth quarter 
of FY88 is reported. Included are unclassified tasks in the areas of 
Deterministic Radiation Transport, Monte Carlo Radiation Transport, 
and Cross Sections and Physics. 52 refs., 9 figs., 2 tabs. 


29813 (LA-UR-89-1128) MCNP transport calculations for 
detector locations. Pruvost, N.L.; Schlesser, J.A.; West, J.T. Ill; 
Estes, G.P. Los Alamos National Lab., NM (USA). 4 Apr 1989. 13p. 
DOE Contract W-7405-ENG-36. (CONF-8809144—-9: DOE criticality 
alarm system workshop, Richland, WA, US, September 20, 1988). 


Order Number DE89011199/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The MCNP code was used to generate time and energy spectra 
for neutron and photon transport throughout a fictitious facility. Cal- 
culations of this type will be utilized to design a new Los Alamos 
criticality alarm system. 2 refs., 7 figs. 


29814 (M—221-1) COG: A particle transport code designed 
to solve the Boltzmann equation for deep-penetration (shield- 
ing) problems: Volume 1: User’s Manual. Wilcox, T.P. dr. 
Lawrence Livermore National Lab., CA (USA). 1 Feb 1989. 316p. 
DOE Contract W-7405-ENG-48. Order Number DE89012300/JAW. 
Available from NTIS, PC A14 - OSTI. 

COG is a Monte Carlo computer code designed to solve the 
Boltzmann equation for transporting neutrons and photons and, in 
future versions, charged particles. The techniques included in the 
code make it most suited for solving deep penetration (shielding) 
problems, but provision is also included for solving criticality prob- 
lems. The current versions of COG run on Cray-1 and Cray/X-MP 
computers. We expect that future versions of the code will function 
on other machines but will still require substantially the same inputs 
described in this manual. 


29815 (ORNL/RSIC—51) The effect of coherent scattering in 
photon radiation transport calculations. Cramer, S.N.; Kirk, B.L.; 
Broadway, J. Oak Ridge National Lab., TN (USA). Apr 1989. 51p. 
Sponsored by Environmental Protection Agency. DOE Contract 
AC05-840R21400. Order Number DE89012887/JAW. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The effect of including or excluding the coherent scattering cross 
section in the Monte Carlo analysis of photon penetration in water 
has been studied. Source energies from 80 keV down to 20 keV 
were investigated. The inclusion of coherent scattering has the ef- 
fect of degrading the photon population with depth of penetration, 
but at the same time dispersing the population over a larger volume 
than when it is excluded from the scattering model. 4 refs., 5 figs., 
2 tabs. 


29816 (RAL—89-003) Departures from the impulse approxi- 
mation in deep inelastic neutron scattering. Mayers, J. 
Rutherford Appleton Lab., Chilton (UK). Jan 1989. 10p. Order Num- 
ber DE89612746/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

A new formulation of the impulse approximation (IA) in deep in- 
elastic neutron scattering is developed. It is shown that observed 
departures from the IA at intermediate momentum transfers are 
caused by the quantum nature of the initial state rather than final 
state effects, as has previously been assumed and that these ef- 
fects become small at high temperatures. It is also argued that final 
state broadening is significant for He liquids in all feasible experi- 
ments, but that in other systems the IA is approached at high 
momentum transfers. 


29817 Boundary projection acceleration: A new approach to 
synthetic acceleration of transport calculations. Adams, M.L. 
(Lawrence Livermore National Lab., Livermore, CA (US)); Martin, 
W.R. Nuclear Science and Engineering (USA), 100(3): 177-189 
(Nov 1988). 

A new class of synthetic acceleration methods, which can be ap- 
plied to transport calculations regardiess of geometry, discretization 
scheme, or mesh shape, is presented. Unlike other synthetic accel- 
eration methods that base their acceleration on P,; equations, these 
methods use acceleration equations obtained by projecting the 
transport solution onto a coarse angular mesh only on cell bound- 
aries. It is demonstrated, via Fourier analysis of a simple model 
problem as well as numerical calculations of various problems, that 
the simplest of these methods are unconditionally stable with spec- 
tral radius <c/3 (c being the scattering ratio), for several different 
discretization schemes in slab geometry. 


29818 Comparison of enhanced device response and pre- 
dicted x-ray dose enhancement effects on MOS oxides. 
Fleetwood, D.M. (Sandia National Labs., Albuquerque, NM (US)); 
Beutler, D.E.; Lorence, L.J. Jr.; Draper, B.L.; Brown, D.B.; Riewe, 
L.C.; Rosenstock, H.B.; Knott, D.P. /EEE (institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science (USA), 
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35(6): 1265-1271 (Dec 1988). (CONF-880730—: 25. annual confer- 
ence on nuclear and space radiation effects, Portland, OR, US, July 
12, 1988). 

The response of MOS capacitors to low- and medium-energy x- 
ray irradiation is investigated as a function of gate material (TaSi or 
Al), oxide thickness, and electric field. Measured device response is 
compared with predictions based on discrete ordinates and Monte 
Carlo code simulations of dose enhancement effects, coupled with 
recent estimates of electron-hole recombination in MOS oxides. In 
comparisons of 10-keV x-ray and Co-60 irradiations of Al-gate MOS 
capacitors at an oxide electric field of 1 MV/cm, it is found that pre- 
dictions and experiments agree to within better than 20 percent for 
oxide thicknesses ranging from 35 to 1060 nm. For capacitors hav- 
ing TaSV/Al gates, predictions and experiments agree to within better 
than 30 percent at 1 MV/cm, with the largest differences occurring 
for 35-nm gate oxides. At other electric fields, the disagreement be- 
tween experiment and prediction increases significantly for both Al- 
and TaSi/Al-gate capacitors, and can be greater than a factor of 2 
at applied electric fields below 0.1 MV/cm. For medium energy (- 
100 keV average photon energy) x-ray irradiations, the enhanced 
device response exhibits a much stronger dependence on endpoint 
bremsstrahlung energy than expected from TIGERP or CEPXS/ 
ONETRAN simulations. Implications for hardness assurance testing 
are discussed. 


29819 Simulation fidelity issues in reactor irradiation of elec- 
tronics — Reactor environments. Kelly, J.G. (Sandia National 
Labs., Albuquerque, NM (US)); Luera, T.F.; Posey, L.D.; Williams, 
J.G. IEEE (Institute of Electrical and Electronics Engineers) Trans- 
actions on Nuclear Science (USA), 35(6): 1242-1247 (Dec 1988). 
(CONF-880730-: 25. annual conference on nuclear and space radi- 
ation effects, Portland, OR, US, July 12, 1988). 

Fast burst reactors (FBRs), such as SPR Ill, and pool-type reac- 
tors, such as the University of Illinois TRIGA and the Sandia 
Annular Core Research Reactor, are used as sources of neutrons 
and/or gamma rays in transient radiation effects in electronics 
(TREE) research and testing. Here the authors identify the important 
simulation fidelity issues, compare radiation environments produced 
in representative reactors, and describe custom environments that 
have been achieved to better meet experimenter requirements. 


29820  Total-dose hardness assurance issues for SO] MOS- 
FETs. Fleetwood, D.M. (Sandia National Labs., Albuquerque, NM 
(US)); Tsao, S.S.; Winokur, P.S. /EEE (institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science (USA), 
35(6): 1361-1367 (Dec 1988). (CONF-880730—: 25. annual confer- 
ence on nuclear and space radiation effects, Portland, OR, US, July 
12, 1988). 

The top-gate, back-gate, and sidewall response of SIMOX and 
ZMR SOI/MOS transistors to 10 keV x-ray and Co-60 irradiation is 
compared. For top-gate and sidewall insulators, Co-60 and 10-keV 
x-ray irradiations at matched dose rates lead to nearly identical re- 
sponse. Back-gate response, on the other hand, depends strongly 
on radiation energy and buried insulator thickness. Differences are 
observed of up to 60 percent for SIMOX (0.4 um buried oxide), and 
up to 300 percent for ZMR (2.0 um buried oxide), with Co-60 lead- 
ing to increased response. Different x-ray to Co-60 correlation 
factors may be observed for other technologies with different side- 
wali and buried insulator materials and thicknesses. The authors 
demonstrate that it is not possible to define a generic set of worst- 
case radiation bias conditions for all SO! technologies. For these 
devices, it is shown that back-gate radiation response can be a 
strong function of transistor drain bias during exposure. 


29821 The design of radiation-hardened ICs for space. 
Kerns, S.E. (Dept. of Electrical Engineering, Vanderbilt Univ., 
Nashville, TN (US)); Shafer, B.D. Proceedings of the IEEE (USA), 
76(11): 1470-1509 (Nov 1988). 

The approaches to designing radiation-hardened integrated cir- 
cuits for space applications are reviewed in this paper. Several 
technologies are covered, including bulk and epi CMOS, CMOS/ 
SOL-SOS, CML,ECL, analog bipolar (Jl, single-poly DI, and SOl) 
and GaAsE/D Heterojunction MESFET. Sections of the paper cover 
the direct effects of space radiation on microelectronic materials and 
devices, how these effects are evidenced in circuit and device de- 
sign parameter variations, the particular effects of most significance 


to each functional class of circuit, specific techniques for hardening 
high-speed circuits, design examples for integrated systems, includ- 
ing operational amplifiers and A/D converters, and the computer 
simulation of radiation effects on microelectronic ICs. 
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29822 (ENEA-RT-COMB-—88-11) Thermoluminescence 
dosimetry environmental monitoring system. Features and per- 
formance. Bortoluzzi, S. ENEA, Rome (italy). 1989. 35p. (in 
Italian). Order Number DE89613893/JAW. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

In this report, characteristics and performances of an environmen- 
tal monitoring system with thermoluminescence dosimetry are 
presented. Most of the work deals with the main physical parameters 
necessary for measurements of ambiental dose. At the end of this 
report some of level doses in the environment around the site of the 
ENEA Center of Energy Research Salluggia (Italy) are illustrated. 


29823 (INIS-BR-1458, pp. 69) Coincidence system for ra- 
dionuclide standardization using surface barrier detectors. 
Koskinas, M.F. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, SP (Brazil)); Dias, M.S. Sao Paulo Univ., SP (Brazil). 
1988. (CONF-881020—-: 4. international symposium on radiation 
physics, Sao Paulo, BR, 3-7 Oct 1988). In Proceedings of the 4. In- 
ternational Symposium on Radiation Physics-Abstracts. Available 
from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

COINCIDENCE METHODS/radioisotopes; COINCIDENCE METH- 
ODS/surface barrier detectors; RADIATION SOURCES /coincidence 
methods; RADIATION SOURCES/radioisotopes; RADIATION 
SOURCES/standardization; ALPHA DETECTION; RADIOISO- 
TOPES; STANDARDIZATION; USES 


29824 (INIS-BR-1458, pp. 149) Dosimetry (TLD) and special 
applications of activation analysis. Sunta, C.M. (Bhabha Atomic 
Research Centre, Bombay (india). Health Physics Div.); Dang, H.S.; 
Jaiswal, D.D.; Sharma, R.C.; Mehta, D.J.; Nambiar, P.P.V.J. Sao 
Paulo Univ., SP (Brazil). 1988. (CONF-881020-: 4. international 
symposium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics - Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

RADIATION DOSES/populations; RADIATION DOSES/ 
thermoluminescent dosimetry; RADIATION DOSES/thorium de- 
posits; ACTIVATION ANALYSIS; BLOOD CELLS; BLOOD SERUM; 
INDIA; OCCUPATIONAL EXPOSURE; PERSONNEL MONITOR- 
ING; POPULATIONS; RADIONUCLIDE KINETICS; URINE 


29825 (INIS-BR-1458, pp. 154) Daily intake of uranium from 
food and water in Utah population of the U.S.A. Singh, N.P. 
(Utah Univ., Salt Lake City (USA). Environmental Radiation Lab.); 
Burleigh, D.P.; Ruth, H.M.; Condie, L.; Wrenn, M.E. Sao Paulo 
Univ., SP (Brazil). 1988. (CONF-881020—: 4. international sympo- 
sium on radiation physics, Sao Paulo, BR, 3-7 Oct 1988). In 
Proceedings of the 4. International Symposium on Radiation 
Physics - Abstracts. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

PERSONNEL MONITORING/radiometric analysis; PERSONNEL 
MONITORING/uranium isotopes; URANIUM ISOTOPES/food; URA- 
NIUM ISOTOPES/intake; URANIUM ISOTOPES/water; ALPHA 
SPECTROSCOPY; EXCRETION; ISOTOPE RATIO; SOLVENT EX- 
TRACTION; STATISTICAL DATA; FOOD; INTAKE; WATER; UTAH 


29826 (INIS-BR-1458, pp. 190) Transport of global fallout 
from Chernobyl accident and dose evaluation in Taiwan. Chung, 
C. (Tsing Hua National Univ., Hsinchu (Taiwan). Inst. of Nuclear Sci- 
ence). Sao Paulo Univ., SP (Brazil). 1988. (CONF-881020-: 4. 
international symposium on radiation physics, Sao Paulo, BR, 3-7 
Oct 1988). In Proceedings of the 4. International Symposium on Ra- 
diation Physics-Abstracts. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

RADIATION DOSES/human populations; RADIATION DOSES/ 
radionuclide migration; RADIONUCLIDE MIGRATION/chernobylsk-4 
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reactor, RADIONUCLIDE MIGRATION/china; RADIONUCLIDE MI- 
GRATION/reactor accidents; DOSE EQUIVALENTS; FALLOUT; 
CHINA 


29827 (INIS-BR-1488) Absolute measurement of the desin- 
tegration rate of 137 Cs by 4PI (BS) e~-X coincidence method. 
Koskinas, M.F.; Dias, M.S. Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, SP (Brazil). [1989]. 4p. (In Portuguese). Order 
Number DE89614195/JAW. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

The method developed by the Nuclear Metrology Laboratory for 
the absolute measurement of the desintegration rate of '°’Cs by 
4P\(BS)e—-X is described. The conversion electron are measured 
by a pair of surface barrier detectors with 200mm? of active area 
and 1000um of depletion depth. The X-rays are measured by two 
50.8mm diameter and 1.0mm thick Nal (TI) scintillation counters. 


29828 (JAERI-M-88-226) Health physics in JAERI. no.30. 
April 1, 1987 - March 31, 1988. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1988. 311p. (in Japanese). Order Number 
DE89772581/JAW. Available from NTIS (US Sales Only), PC 
A14/MF A01. 

There were no occupational exposure exceeding the maximum 
permissible dose and no release of radioactive gaseous and liquid 
waste beyond the release limit specified according to the regula- 
tions. In the environment there were observed no abnormal 
radioactivity due to the facilities. In Tokai and Oarai Research 
Establishment, radioactive waste management including decontami- 
nation was carried out and radioactive solid waste was stored in the 
same way as in the previous years. Technology developments were 
made as in the previous years for improving the technique and 
methods in monitoring of individuals, facilities and environment, 
radiation measurement instrumentation and also in waste manage- 
ment and decontamination. The following works were made in the 
researches of radiation dosimetry, body radioactivity, airborne ra- 
dioactivity and waste disposal. For radiation dosimetry: 47 
directional dependency of external effective dose equivalent, depen- 
dence of neutron energy spectrum on composition and form of 
phantom, U.S. occupational exposure analysis, and a model of 
dose and age distribution of workers. For body radioactivity: devel- 
opment of tissue equivalent liquid material for chest phantom, 
radiosensitivity of chromosomes of rabbit lymphocytes, and quick 
measurement of thyroid exposure to inhaled radioiodine. For air- 
borne radioactivity and waste disposal: field studies of HT, tritium 
oxide permeability of membrance in protective appliances, tritium 
gas conversion to tritiated water, and safety demonstration tests of 
rational disposal of very low-level radioactive solid waste. 


29829 (PNL-SA-16335) Characterizing the energy deposi- 
tion events produced by trapped protons in low earth orbit. 
Brackenbush, L.W.; Braby, L.A.; Anderson, G.A. Pacific Northwest 
Lab., Richland, WA (USA). Mar 1989. 11p. DOE Contract 
AC06-76RL01830. (CONF-8810358-1: Practical application of mi- 
crodosimetry workshop, Munich, DE, October 18, 1988). Order 
Number DE89011218/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Men and equipment in space vehicles in low earth orbit are ex- 
posed to a wide variety of radiations, but the majority of the dose is 
due to trapped protons, which have energies on the order of 100 
MeV and are low LET particles. These high energy particles pro- 
duce nuclear fragmentation with high LET secondaries that may be 
responsible for a significant fraction of dose equivalent. In order to 
better understand the biological effectiveness of this radiation envi- 
ronment, the authors have developed a portable tissue equivalent 
proportional counter spectrometer that automatically records the dis- 
tribution of energy in a smail tissue-like site as a function of time. 
This instrument weighs about 700 grams and will be flown on a 
number of future space shuttle flights. 2 refs., 2 figs. 


29830 (SSI-87-06) Doses trom food 1986/87. Andersson, P.; 
Holmberg, M.; Nyholm, K. National Inst. of Radiation Protection, 
Stockholm (Sweden). 11 Mar 1987. 44p. (in Swedish). Order Num- 
ber DE89613902/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The report presents calculation of doses from cesium 134 and ce- 
sium 137. The doses are calculated on basis from the assumption 





that food containing more than 300 Ba/kg of cesium 137 has not 
been consumed. The average radiation dose from food products for 
the first year is evaluated to about 0.1 mSv for the whole country 
and about 0.3 mSv for exposed areas. The collective dose is calcu- 
lated to about 800 manSv. (O.S). 


29831 (SSI-87-33) Measurements of personnel doses. An- 
nual report 1986. Kiibus, A. National Inst. of Radiation Protection, 
Stockholm (Sweden). 24 Nov 1987. 14p. (In Swedish). Order Num- 
ber DE89613903/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The report concerns the SSI work of measurements of personnel 
doses. The registered whole body doses are separated in groups 
concerning X-ray gamma and beta radiation respectively health 
care industrial application and research. During the year a change 
over to a new direct individually connected dose registration system 
has begun. (L.F.). 
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Refer also to citation(s) 28745, 28813, 28857, 29107, 29592, 
29859, 29863, 29865 


29832 (CBPF-NF-017/86) Bond-diluted interface between 
semi-infinite Potts bulks: criticality. Cavalcanti, S.B.; Tsallis, C. 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1986. 29p. Order Number DE89612188/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Within a real space renormalisation group framework, we discuss 
the criticality of a system constituted by two (not necessarily equal) 
semi-infinite ferromagnetic q-state Potts bulks separated by an in- 
terface. This interface is a bond-diluted Potts ferromagnet with a 
coupling constant which is in general different from those of both 
bulks. The phase diagram presents four physically different phases, 
namely the paramagnetic one, and the surface, single bulk and 
double bulk ferromagnetic ones. These various phases determine a 
multicritical surface which contains a higher order multicritical line. 
The critical concentration P, that is the concentration of the inter- 
face bonds which surface magnetic ordering is possible even if the 
bulks are disordered. An interesting feature comes out which is that 
P. varies continuously with J;/Js and Jo/Js. The standard two- 
dimensional percolation concentration is recovered for J;=J2=0. 


29833 (CBPF-NF—040/86) Hemoproteins. Bemski, G. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1986. 
21p. (in Spanish). Order Number DE89612189/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A study on hemoprotein structure and physiology using tech- 
niques developed and based on magnetic properties of iron, such 
as Moessbauer spectroscopy, nuclear magnetic resonance, etc., is 
presented. (M.C.K.). 


29834 (CERN-EP-88-149) Applications of Moessbauer 
spectroscopy to investigations of defects in semiconductors. 
Weyer, G. European Organization for Nuclear Research, Geneva 
(Switzerland). 26 Oct 1988. 9p. (CONF-8808106-5: 15. interna- 
tional conference on defects in semiconductors, Budapest, HU, 
August 22, 1988). Order Number DE89011562/JAW. Available from 
NTIS (US Sales Only), PC AO2/MF AO1 - OSTI. 

A survey of applications of Moessbauer spectroscopy to semicon- 
ductor physics will be given, comprising discussions of useful 
Moessbauer isotopes, the type of experiments which can be 
conducted, and the information which can be obtained. Specific ex- 
amples have been chosen to illustrate the potential of Moessbauer 
spectroscopy in studies of defects in semiconductors, for example 
the lattice location and electronic structure of 5 sp impurities in ele- 
mental and compound semiconductors; the solubility and diffusion 
from supersaturated solutions in silicon; and the complex behavior 
of transition-metal impurities. 22 refs., 5 figs. 


29835 (DOE/ER/45239-3) Atomic and electronic structure 
of metals and alloys - clean surfaces and chemisorbed 
molecules: Progress report, 1 April 1988-31 March 1989. State 
Univ. of New York, Stony Brook, NY (USA). Sep 1988. 11p. Spon- 
sored by DOE Energy Research. DOE Contract FG02-86ER45239. 
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Order Number DE89013598/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The following areas of research involving the electronic structure 
of metals are briefly addressed: observation of a surface state and 
a surface resonance at the center of the surface Brillouin zone on 
Cu{001}; evidence for realistic effects in the electronic structure of 
Cu{|-brace}001}; observation of resonance photoemission from 
Pd{001}; determination of the band structure of Pd and Ag; LEED 
experiments with Dy and Tb; LEED and photoemission study of epi- 
taxial layers of Pt and Au{001} and of Au on Pt{_brace}001}; 
observation of a surface state in overlayers of Au on Pt{001}; and 
structural properties of epitaxial films of Fe on Cu and Cu~ based 
surface and bulk alloys. 


29836 (DOE/ER/45275-3) Surface and interface electronic 
structure: Third year progress report, December 1, 1988— 
November 30, 1989. Kevan, S.D. Oregon Univ., Eugene, OR 
(USA). 1989. 8p. DOE Contract FG06-86ER45275. Order Number 
DE89011607/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

This paper discusses the following topics: linewidths of surface 
states and resonances; surface bonds and fermi surface of Pd(001); 
state-resonance transition of Ta(011); and electronic structure of 
W(010)-2H. 5 figs. (LSP) 


29837 (DOE/ER/45275-T1) Surface and interface electronic 


structure: Three year activity report, August 1, 1986—-November 
30, 1989. Kevan, S.D. Oregon Univ., Eugene, OR (USA). 1989. 14p. 
DOE Contract FG06-86ER45275. Order Number DE89012552/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report discusses the following research topics: W(011) and 
Mo(011); reconstruction and relativity; Fermi surfaces and electronic 
susceptibilities; and surface resonances. 36 refs., 7 figs. (LSP) 


29838 (DOE/ER/45280-3) X-ray scattering studies of non- 
equilibrium ordering processes: Progress report, November 1, 
1988—October 31, 1989. Nagler, S.E. Florida Univ., Gainesville, FL 
(USA). Dept. of Physics. 1989. 35p. DOE Contract FGO05- 
86ER45280. Order Number DE89012517/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We report on the progress of our project entitled “X-ray Scattering 
Studies of Non-Equilibrium Ordering Processes.” In-house time- 
resolved x-ray scattering has been used to investigate ordering 
kinetics in single crystal thin films of CugAu. Scaling analysis of the 
results shows that two dimensional kinetic behavior is observed in 
260 Athick films. Significant improvements have been made in the 
local capabilities for fast time resolved measurements and data 
analysis. Measurements of microphase separation and ordering ki- 
netics have been made in block-co-polymers, and experiments on 
Au-Cd martensitic material are continuing. 15 refs., 7 figs. 


29839 (DOE/ER/45316-3) Electronic structure and geome- 
tries of small compound metal clusters: Progress report, 
August 1, 1988—July 31, 1989. Jena, P.; Rao, B.K.; Khanna, S.N. 
Virginia Commonwealth Univ., Richmond, VA (USA). Dept. of 
Physics. Apr 1989. 5p. DOE Contract FG05-87ER45316. Order 
Number DE89011874/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Our research during this reporting period has focused on the fol- 
lowing two aspects of cluster research. Electronic structure and 
Stability of charged clusters and studies of evolution of magnetic 
properties with increasing cluster size. Following is a summary of 
our results. 


29840 (DOE/ER/45347-T1) Strongly interacting fermion sys- 
tems: Technical progress report. Wilkins, J. Ohio State Univ., 
Columbus, OH (USA). Dept. of Physics. May 1989. 9p. DOE Con- 
tract FG02-88ER45347. Order Number DE89012513/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The following developments have occurred: a new fixed-point 
(not quite a phase transition) has been identified for the two- 
impurity Kondo system. The methodology for electronic structure 
has been improved both with a procedure for variationally construct- 
ing efficient meshes for numerical computation and with improved 
two- electron correlations in variational wave functions. In the latter 
case we can, for several atoms, improve on what has been 


achieved by the Green Function Monte Carlo method. Work on the 
models of high-temperature superconductivity has resulted in an im- 
proved mean-field treatment for the Hubbard model that is capable 
of predicting a variety of phases and associated correlation func- 
tions and in an electric quadrupole fluctuation mechanism for 
oxygen-hole pairing in the cuprate high-T, superconductors. 


29841 (IC-88/350) Soliton behaviour of crack propagation 
in brittle materials. Hu Tong. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1988. 7p. Order Number 
DE89612190/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

In this paper, we try to give an equation to describe the process 
of crack propagation with high speed in brittle materials. According 
to this equation, we find that a soliton behaviour occurs when the 
crack propagates with high speeds. This result will provide a new 
method to calculate many problems of crack propagation with high 
speed in brittle materials. (author). 2 refs, 2 figs. 


29842 (iC—88/365) Differential geometric aspects of the the- 
ory of ferroelectricity. Khosiainov, V.T. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1988. 12p. Order Number 
DE89612191/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A011 - OSTI; INIS. 

In connection with the problem of the ferroelectricity a differential 
formalism is developed as a tool to describe the fine electronic 
properties in solids. This includes the gauge invariant definition of 
the differentiation in k-space (position operator), the notion of holo- 
nomy group and characteristic gauge field in k-space of electron 
states. A variational principle and possible solutions of resulting field 
equations are discussed. A criterion for the appearance of the ferro- 
electricity is proposed. (author). 5 refs. 


29843 (IC-88/369) Electron correlation and Peierls instabil- 
ity of one dimensional systems. Sun Xin; Li Jun; Shuai Zhigang; 
Wu Chanalin. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1988. 16p. Order Number DE89612192/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

In order to clarify the effect of electron interaction on the Peieris 
instability of one-dimensional system with half-filled band, a general 
description of the electron interaction is required with the screened 
Coulomb interaction. It is shown that the effect of electron interac- 
tion on Peierls instability qualitatively depends on the interaction 
range: For short-ranged interaction, the Peierls instability is reduced 
by electron interaction; whereas for longer-ranged interaction, it will 
be enhanced. (author). 15 refs, 3 figs, 1 tab. 


29844 (IC-88/394) Local quantum-mechanical stress tensor 
in Thomas-Fermi approximation and gradient expansion 
method. Kaschner, R.; Graefenstein, J.; Ziesche, P. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1988. 16p. Order 
Number DE89612193/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

From the local momentum balance using density functional theory 
an expression for the local quantum-mechanical stress tensor (or 
stress field) o(r) of non-relativistic Coulomb systems is found out 
within the Thomas-Fermi approximation and its generalizations in- 
cluding gradient expansion method. As an illustration the stress field 
o(r) is calculated for the jellium model of the interface K-Cs, con- 
taining especially the adhesive force between the two half-space 
jellia. (author). 23 refs, 1 fig. 


29845 (INIS-BR-1492) CO laser pulse switching by opti- 
cally excited semiconductors. Silva, V.L. da. Universidade 
Estadual de Campinas, SP (Brazil). Inst. de Fisica. 1986. 126p. (In 
Portuguese). Order Number DE89612320/JAW. Available from NTIS 
(US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The construction and the study of a semi-conductor optical switch 
used for generating short infrared pulses and to analyse the semi- 
conductor characteristics, are presented. The switch response time 
depends on semiconductor and control laser characteristics. The re- 
sults obtained using a Ge switch controlled by N2, NdYag and Dye 
lasers are presented. The response time was 50 ns limited by Ge 
recombination time. The reflectivity increased from 7% to 59% using 
Nz laser to control the switch. A simple model for semiconductor 
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optical properties that explain very well the experimental results, is 
also presented. 


29846 (INIS-BR-1517) Localized magnetic polaritons in thin 
flims. Lima, N.P. Universidade Federal Fluminense, Niteroi, RJ 
(Brazil). Inst. de Fisica. 1985. 89p. (In Portuguese). Order Number 
DE89612321/JAW. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

In this thesis we study the localized retarted modes (polaritons) in 
a ferromagnetic slab. For this we used the linear response theory to 
obtain the dispersion relations of the bulk, surface and guided 
modes, for a geometry more general than the Voigt’s one. We got 
both the Green functions in the Voight geometry and the power 
spectra of these modes. Finally, we show that these Green func- 
tions fulfill the correct general symmetry requirements. 


29847 Applications of far-infrared free-electron lasers to 
condensed-matter physics. Dennis, W.M. (Department of Physics 
and Astronomy, The University of Georgia, Athens, Georgia 30602). 
Journal of the Optical Society of America B: Optical Physics (USA), 
6(5): 1045-1049 (May 1989). 

Far-infrared free-electron lasers (FIR FEL’s) provide a unique tun- 
able source in the 100-1000-ym region. The application of FEL’s to 
several condensed-matter systems is discussed with special 
reference to those systems that have been studied by optical spec- 
troscopy. The optical switching of FIR radiation in order to generate 
nanosecond tunable FIR pulses is described. Future experiments 
for FIR FEL’s are discussed in context with ongoing improvements 
and the development of new machines. 


29848 Spectral properties of the Kronig—Penney Hamiltonian 
with a localized impurity. Fassari, S. (Department of Mathematics, 
and Center for Transport Theory and Mathematical Physics, Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 
24061). Journal of Mathematical Physics (New York) (USA), 30(6): 
1385-1392 (Jun 1989). 

It is shown that there exist bound states of the operator H., = 
-(d?/dx?) +summationm¢z6(x-(2m+1)7) + AW, W being an L*(- 
eo,+00) non-negative function, in every sufficiently far gap of the 
spectrum of Ho = -d2/dx? +summationmez6(x-(2m+1)7). Such an 
operator represents the Schroedinger Hamiltonian of a Kronig— 
Penney-type crystal with a localized impurity. The analyticity of the 
greatest (resp. lowest) eigenvalue of H, (resp. H_,) occurring in a 
spectral gap as a function of the coupling constant \ when W is as- 
sumed to have an exponential decay is also proven. 


29849 Skipping motion in small-angle ion-surface scattering. 
Dodson, B.W. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Physical Review Letters (USA), 62(20): 2421-2421 
(15 May 1989). DOE Contract AC04-76DP00789. 

A comment on the Letter by K. J. Snowdon, D. J. O’Connor, and 
R. J. MacDonald, Phys. Rev. Lett. 61, 1760 (1988). 


29850 Optical velocimetry correction in Fabry-Perot mea- 
surements taken through cylindrically expanding shocked 
fluids with no dispersion. Goosman, D.R. (Lawrence Livermore 
National Laboratory, Livermore, California 94550). Journal of Ap- 
plied Physics (USA), 65(12): 4496-4499 (15 Jun 1989). DOE 
Contract W-7405-ENG-48. 

A correction is needed in interpreting optical velocity measure- 
ments made by reflected frequency versus time measurements 
through cylindrically expanding air or fluids. The reflected frequency 
seen by the velocimeter will be higher than it would be in a planar 
geometry, even if the fluid obeys the Gladstone—Dale model for the 
index of refraction versus compression. This has been pointed out 
by Wackerle, Stacy, and Dallman [Proc. Int. Soc. Opt. Eng. 832, 72 
(1987)], who develop a general Lagrangian treatment of one- 
dimensional planar, cylindrical, and spherical geometries. Our work, 
developed independently, uses a different, very simple, and rigor- 
ous treatment for a special case of cylindrical geometry. It also 
provides physical insight into the processes that lead to this fre- 
quency change. The magnitude of the correction is very small for 
air, but for a realistic constant density versus radius model is about 
5%—10% for fluids such as water, for cylindrically expanding shocks 
with radii of curvature near 3 cm. 








29851 Application of a semiempirical self-consistent-field 
band calculation to near-edge fine-structure analysis of core- 
shell electronic absorption edges. Ma, H. (Center for Solid State 
Science, Arizona State University, Tempe, Arizona 85287-1704); 
Skiff, W.M.; Wu, G.S.; Lin, S.H.; Carpenter, R.W. Journal of Applied 
Physics (USA), 65(12): 5217-5220 (15 Jun 1989). 

A modified parametrization of the complete neglect of the differ- 
ential overlap molecular orbital method is applied to energy-band 
calculations of solids. Results of the band calculation are used to 
calculate the near-edge fine-structure of core-shell electronic 
absorption edges in electron energy loss spectra. Preliminary appli- 
cation is made to silicon crystal. 


29852 Predictions of dendritic growth rates in the linearized 
solvability theory. Barbieri, A. (Department of Physics, University 
of California, Santa Barbara, Santa Barbara, California 93106); 
Langer, J.S. Physical Review [Section] A: General Physics (USA), 
39(10): 5314-5325 (15 May 1989). 

We obtain explicit predictions for velocity selection in two- and 
three-dimensional, symmetric, and one-sided models of dendritic 
solidification. We do this by using WKB techniques to derive a solv- 
ability condition, which is then solved numerically, for the existence 
of steady-state needle crystals. The comparison with available nu- 
merical results is reasonably good. We also discuss the comparison 
with experiments. 


29853 Energy of infinite vortex lattices. Campbell, L.J. (Theo- 
retical Division, MS-B262, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545); Doria, M.M.; Kadtke, J.B. Physical 
Review [Section] A: General Physics (USA), 39(10): 5436-5439 (15 
May 1989). 

An expression is derived for the energy density of a lattice of 
point vortices (or other logarithmic objects) having an arbitrary num- 
ber of vortices of arbitrary strengths in an arbitrary unit cell. The 
result is expressed in the form of a rapidly convergent series well 
suited for numerical evaluation. The effects of separately changing 
the shape and dimensions of the unit ceil are shown for simple 
cases, and the energy of the triangular lattice is calculated as a 
function of slip displacement. 


29854 Self-consistent tight-binding theory of elasticity in 
ionic solids. Straub, G.K. (Los Alamos National Laboratory, Univer- 
sity of California, Los Alamos, New Mexico 87545); Harrison, W.A. 
Physical Review [Section] B: Condensed Matter (USA), 39(14): 
10325-10330 (15 May 1989). 

Intra-atomic and interatomic Coulomb contributions to the total 
energy are added to the tight-binding theory of bonding in simple 
ionic solids. They are found to remove the principal discrepancies 
with experiment found earlier for the bulk modulus and Grueneisen 
constant for the alkali halides and alkaline-earth chalcogenides. The 
analysis is extended also to predict the full elastic tensor for these 
systems and the pressure dependence of that tensor, in good ac- 
cord with experiment where it exists. 


29855 Calculation of the lifetimes for intermediate Rydberg 
States. de Andres, P.L. (Lawrence Berkeley Laboratory, 1 Cyclotron 
Road, Berkeley, California 94720); Echenique, P.M.; Flores, F. 
Physical Review [Section] B: Condensed Matter (USA), 39(14): 
10356-10358 (15 May 1989). 

Using a model we have previously developed, we have investi- 
gated the lifetime of the first five members of the Rydberg series that 
can exist in the vicinity of a metallic surface. We found that we enter 
quickly into the asymptotic regime, the whole process scaling finally 
as 1/n° and allowing one in principle to resolve the entire series. 


29856 Secular equation of Korringa, Kohn, and Rostoker for 
the case of non-muffin-tin, space-filling potential cells. Zhang, 
X.G. (Department of Physics and Astronomy, Northwestern Univer- 
sity, Evanston, Illinois 60201); Gonis, A. Physical Review [Section] 
B: Condensed Matter (USA), 39(14): 10373-10375 (15 May 1989). 

Proof is provided that the secular equation proposed by Korringa, 
Kohn, and Rostoker for determining the electronic structure of col- 
lections of muffin-tin potentials, i.e., potentials bounded by 
nonoverlapping spheres, remains valid in the completely general 
case of nonoverlapping, arbitrarily shaped, and particularly space- 
filling potential cells. Consequently, this secular equation leads to 
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the proper coefficients for determining the wave function of the sys- 
tem as a linear combination of cell wave functions. 


29857 Process for forming exoergic structures with the use 
of a plasma. Kelly, M.D. To Dept. of Energy, Washington, DC. USA 
Patent 4,806,384. 21 Feb 1989. Filed date 29 May 1987. vp. Avail- 
able from Patent and Trademark Office, Box 9, Washington, DC 
20232. 

A method of forming exoergic structures, as well as exoergic 
structures produced by the method, is provided. The method com- 
prises the steps of passing a plasma-forming gas through a plasma 
spray gun, forming a plasma spray, introducing exoergic material 
into the plasma spray and directing the plasrna spray toward a sub- 
strate, and allowing the exoergic material to become molten, without 
chemically reacting in the plasma spray and to thereafter impinge 
on the substrate to form a solid mass of exoergic material, the 
shape of which corresponds to the shape of the substrate. 


6561 Superconductivity 


Refer also to citation(s) 28841, 28842, 28847, 28848, 28850, 
28853, 28859, 28862, 28863, 28941, 29083, 29084, 29085, 29837, 
29840, 29865 


29858 (DOE/ER/45326-10) Universal reduction of T. in 
strong coupling superconductors due to Anderson/Kondo im- 
purities. Jarrell, M. Ohio State Univ., Columbus, OH (USA). Dept. 
of Physics. 1 Feb 1989. 19p. DOE Contract FG02-87ER45326. 
(CONF-890298-1: Workshop on Monte Carlo techniques for con- 
densed matter, Athens, GA, US, February, 1989). Order Number 
DE89011225/JAW. Available from NTIS, PC A03/MF A0O1 - OSTI; 
GPO Dep. 

The first exact calculation of (8T-/dc)..9, the initial depression of 
the superconducting T,, due to a small concentration, c, of magnetic 
impurities is presented. N(0)(OT-/dc)-.9 can be expressed as the 
product of two universal functions—f(A.), and g(Tx/Tco). | find that f 
changes rapidly as A. increases, and that, in contrast to previous 
results, the maximum |(OT¢/dc)cap| Occurs when Teo = Tx, thus re- 
solving a longstanding experimental puzzle. 21 refs., 4 figs., 1 tab. 


29859 (DOE/ER/45347-10) [Strongly interacting fermion 
system]: Annual performance for 1988-89. Ohio State Univ., 
Columbus, OH (USA). 14 May 1989. 9p. DOE Contract FG02- 
88ER45347. Order Number DE89011588/JAW. Available from 
NTIS, PC AQ2/MF A01 - OSTI; GPO Dep. 

The following developments have occurred: A new fixed-point 
(not quite a phase transition) has been identified for the two- 
impurity Kondo system. The methodology for electronic structure 
has been improved both with a procedure for variationally construct- 
ing efficient meshes for numerical computation and with improved 
two- electron correlations in variational wave functions. In the later 
case we can, for several atoms, improve on what has been 
achieved by the Green Function Monte Carlo method. Work on the 
models of high-temperature superconductivity has resulted in an im- 
proved mean-field treatment for the Hubbard model that is capable 
of predicting a variety of phases and associated correlation func- 
tions and in an electric quadrupole fluctuation mechanism for 
oxygen-hole pairing in the cuprate high-T. superconductors. 


29860 (INFN-LNF—88-32(R)) Transport critical current mea- 
surements on Y; Baz Cuz O07. Gambardella, U.; Paterno, G. 
Istituto Nazionale di Fisica Nucleare, Rome (italy). 1988. 8p. Order 
Number DE89612546/JAW. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

An automatic measurement system has been set up recorder the 
dependence of the transport critical courrent Y; Baz Cus O7 sam- 
ples both on the external magnetic field, and on the temperature. 
The automatic data acquisition is able to record the sample resis- 
tance during the whole cooldown, and can manage either the 
transport current through the sample or the external field value, but 
not the temperature. Measurements made with this system are pre- 
sented toghether with previous data collected using a manual point 
by point recording tecnique. The observed behavior of the critical 
current on the applied field and on the temperature is briefly dis- 
cussed. 
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Refer also to citation(s) 29092, 29094, 29095, 29096, 29296, 
29605, 29672, 29704, 29706, 29707, 29709 


29861 (AD-A-203439/5/XAB) Computational techniques for 
shock-wave diffraction problems. Final report, 1 October 1985- 
30 September 1988. Glimm, J.; Grove, J. New York Univ., NY 
(USA). Courant Inst. of Mathematical Sciences. 30 Nov 1988. 13p. 
Available from NTIS, PC A03/MF A01. 

This document discusses results concerning mathematical theory, 
computational methods, and statistical modeling of chaotic mixing 
processes. In mathematical theory, the authors have proposed a 
new paradigm from uniqueness and regularization of discontinuous 
solutions of hyperbolic conservation laws. Contrary to common 
opinion, there is no requirement from physics for uniqueness of so- 
lutions for these systems. Nonuniqueness, if it occurs, must be 
resolved as in bifurcation theory by an unfolding of critical bifurca- 
tion parameters. Similarly, regularization does not have to be 
accomplished by higher-order terms in an equation, but may be 
based on enlarging the system. Many common mathematically 
based entropy conditions have been shown to be inadequate in 
specific examples. Work is in progress on two-dimensional 
nonlinear wave interactions, from a theoretical point of view. Com- 
putationally, several difficult phenomena were encountered in the 
study of shock waves interacting with a liquid-gas interface. Chaotic 
mixing due to a Rayleigh-Taylor or Richtmyer-Meshkov unstable in- 
terface has been studied. Front tracking has provided a unique 
computational tool, and has produced a unique data set of compu- 
tational results which are presently being analyzed. High-quality 
models for single-mode growth in the large-amplitude regime have 
been proposed, and validated. 


29862 (CBPF-NF—-051/88) On the detection of matter vortic- 
ity and spacetime torsion. Figueiredo, B.D.B.; Soares, |.D.; 
Tiomno, J. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, 
RJ (Brazil). 1988. 14p. Order Number DE89611963/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The detection of spacetime torsion and matter vorticity is dis- 
cussed by using splitting of the energy Spectrum of fermious couple 
gravitationally to torsion and matter vorticity. It is shown that matter 
vorticity splits the spectral lines of fermions in the same manner as 
torsion. These effects are additive and results from existence of the 
same constant of motion for the fermions in both cases. The two ef- 
fects can be more precisely distinguished by a further test involving 
Klein-Gordon particles. (authors). 


29863 (CONF-880514—Summ.) Workshop on momentum 
distributions: Summary. Simmons, R.O. Illinois Univ., Urbana, IL 
(USA). Materials Research Lab. 1988. 17p. DOE Contract 
AC02-76ER01198. From Workshop on biological assessment of oc- 
cupational exposure to actinides; Versailles, FR; May 30, 1988. 
Order Number DE89011222/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

This has been an extraordinary Workshop touching many 
branches of physics. The Workshop has treated momentum distribu- 
tions in fluid and solid condensed matter, in nuclei, and in electronic 
systems. Both theoretical and experimental concepts and methods 
have been considered in all these branches. A variety of specific 
illustrations and applications in physical systems have been pre- 
sented. One finds that some common unifying themes emerge. One 
finds, also, that some examples are available to illustrate where one 
branch is more mature than others and to contrast where expecta- 
tions for future progress may be most encouraged. 6 refs., 2 figs. 


29864 (IC-88/182) Classical solutions of the p-branes. Stoy- 
anov, D.T. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1988. 9p. Order Number DE89611931/JAW. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

An appropriate subsidiary condition is introduced in the classical 
actions of the p-branes (p arbitrary). A general class of exact solu- 
tions of the resulting nonlinear equations of motion are obtained 
which yield a broad class of characteristics for the original covariant 
equations of the p-branes. (author). 11 refs. 


29865 (IC-88/218) Introductory lectures on critical phenom- 
ena. Khajehpour, M.R.H. International Centre for Theoretical 
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Physics, Trieste (Italy). Sep 1988. 50p. (CONF-8710460—1: Autumn 
college on techniques in many-body problems, Lahore, PK, October 
31, 1987). Order Number DE89010663/JAW. Available from NTIS 
(US Sales Only), PC A03 - OSTI. 

This paper discusses the following topics on critical phenomena: 
classical models and critical exponents; theoretical models; Landau 
theory of critical and multicritical points; and scaling and renormal- 
ization group. 


29866 (IC-88/358) Algebraic analysis of the electromag- 
netic wave interaction with the two-level system with two-fold 
degenerated states. Rustamov, K.A. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1988. 5p. Order Number 
DE89611932/JAW. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Algebraic properties of the analytical model, describing electro- 
magnetic weak interaction with the two-level system with two-fold 
degenerate state are considered. The expressions for the coherent 
states and Green function of the system are obtained. (author). 9 
refs. 


29867 (IC-88/373) Moduli of endomorphisms of semistable 
vector bundles over a compact Riemann surface. Brambila Paz, 
L. International Centre for Theoretical Physics, Trieste (Italy). Nov 
1988. 20p. Order Number DE89611891/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We consider the moduli problem for endomorphisms of indecom- 
posable semistable vector bundles over a compact convected 
Riemann surface of genus g greater than two. We develop the 3- 
dimensional case, which gives an idea of how to solve the moduli 
problem in general. 13 refs. 


29868 (IC—88/374) Some basic theorems on the cross-sums 
of certain class of numbers (M-1) when the operations are done 
with different bases M of the arithmetic. Ozoemena, P.C.; On- 
wumechili, C.A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1988. 22p. Order Number DE89611892/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Some new theorems have been propounded for the numbers (M- 
1), as they relate to other numerals, through the basic arithmetical 
operations, at different bases M. For some reason, we give the 
proof of the theorems for the case M=10 using mathematical induc- 
tion, and by Peano’'s fifth axiom make our generalizations. 
Comments are made in respect of the numbers (M-1), (in this case 
9). Apart from our theorems facilitating mathematical operations, 
evidences have also been given, from different sources of the inter- 
esting properties of this class of numbers, represented in our own 
case by the numeral 9. The theorems neither violate the divisibility 
rule for 9 nor are they a consequence of it. From symmetry, a sug- 
gestion is made in respect of the possible origin of the numeration 
in base 10, and the case of a ten dimensional Universe reconsid- 
ered. (author). 18 refs, 1 fig., 4 tabs. 


29869 (IC—88/379) Generalized saddle point theorem. Liu, 
J.Q. International Centre for Theoretical Physics, Trieste (Italy). Nov 
1988. 20p. Order Number DE89611894/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The well-known saddle point theorem is extended to the case of 
functions defined on a product space X x V, where X is a Banach 
space and V is a compact manifold. Under some linking conditions, 
the existence of at least cuplength (V) + 1 critical points is proved. 
The abstract theorems are applied to the existence problems of pe- 
riodic solutions of Hamiltonian systems with periodic nonlinearity 
and/or resonance. (author). 8 refs. 


29870 (IC—88/389) Estimate on the purely imaginary poles 
of scattering matrix. Bozhkov, Y.D. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1988. 15p. Order Number 
DE89611933/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

In this work we obtain two estimates (upper and lower) on the 
number of purely imaginary poles of the scattering matrix for the 
wave equation in the exterior of a compact smooth obstacle in R", n 
> 3 odd. The method of Lax and Phillips is used. (author). 5 refs. 


29871 (IC—88/390) Higher-dimensional black holes with 
dilatons and compactified asymptotics. lvanov, B.V. International 


Centre for Theoretical Physics, Trieste (Italy). Dec 1988. 7p. Order 
Number DE89611964/JAW. Available from NTIS (US Sales Only), 
PC A02/MF AOi - OST]; INIS. 

We find the higher-dimensional black hole solution in the presence 
of a scalar field and with an orthogonal extra-space metric depend- 
ing on the radius, which compactifies at infinity. (author). 7 refs. 


29872 (IC—88/393) Orbits which always have affine invari- 
ant neighbourhoods. Trautman, K. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1988. 9p. Order Number 
DE89611895/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A0O1 - OSTI; INIS. 

Actions of a connected reductive algebraic group G on normal al- 
gebraic varieties over an algebraically closed field of characteristic 0 
are considered. We characterize group-theoretically the subgroups 
H of G such that whenever H is the stabilizer of a point of a G- 
variety, there exists an affine invariant neighbourhood of the point. 
(author). 9 refs. 


29873 (IC-88/408) Two examples of escaping harmonic 
maps. Pereira do Valle, A.; Verjovsky, A. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1988. 13p. Order Number 
DE89611896/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

This paper is part of a study on the existence of special harmonic 
maps on complete non-compact Riemannian manifolds. We gener- 
alize the notion of escaping geodesic and prove some results on 
the existence of escaping harmonic maps. 11 refs, 6 figs. 


29874 (IC—-88/414) On the Riemannian curvature of a 
twistor space. Davidov, J.; Muskarov, O. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1988. 22p. Order Number 
DE89611897/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

Coordinate-free formulas for the sectional curvatures of a family 
of pseudo-Riemannian metrics on a twistor space are obtained in 
terms of the curvature of the base four-manifold. The respective 
Ricci curvatures and the holomorphic sectional curvatures of two 
natural almost complex structures are also discussed. (author). 10 
refs. 


29875 (IFT-P—29/88) Are there causal vacuum solutions 
with the symmetries of the Goedel universe in higher-derivative 
gravity. Accioly, A.J.; Matsas, G.E.A. Instituto de Fisica Teor- 
ica, Sao Paulo, SP (Brazil). 1988. 11p. Order Number 
DE89611966/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A globally causal vacuum solution with the symmetries of the 
Godel universe is obtained in the framework of higher-derivative 
gravity. This very peculiar and rare result has no similar one in the 
standard general relativity. The Reboucas-Tiomno universe, i.e., the 
unique completely causal Goedel-type solution of Einstein’s field 
equations with the algebraic Segre characteristics [(1,11)] is shown 
to be a special case of our solution. It is also shown that one model 
is an imbedding of the 3-dimensional anti-de Litter universe in 4- 
dimensional space-time. (authors). 


29876 (IFT-P-30/88) Scalar fields versus black holes. Acci- 
oly, AJ.; Oliveira, M.S. Instituto de Fisica Teorica, Sao Paulo, SP 
(Brazil). 1988. 9p. Order Number DE89611967/JAW. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

It is shown that if a body is endowed with a scalar charge, the 
event horizon associated with the modified Schwarzchild solution is 
reduced to a point, this avoiding the black holes formation. The 
discussion is restricted to ordinary scalar fields and conformally in- 
variant scalar fields, respectively. (authors). 


29877 (IFT-P—40/88) Two dimensional conformal supergrav- 
ity and critical behavior. Abdalla, E.; Abdalla, M.C.B.; Zadra, A. 
Instituto de Fisica Teorica, Sao Paulo, SP (Brazil). 1988. 12p. Order 
Number DE89611968/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

A recent construction.of Z-D gravity is generalized to the super- 
symmetric case. Anomalous dimensions are found. A_ super 
Kac-Moody SL (Z,R) algebra is obtained as a starting point using 
the anomaly equation for the graviton/gravitino system. (authors). 
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29878 (IFT-P-42/88) Pulsar test of a violation of discrete 
symimetries in gravitation. Matsas, G.E.A.;; Natale, AA,; 
Pacheco, J.A.F. Instituto de Fisica Teorica, Sao Paulo, SP (Brazil). 
1988. 7p. Order Number DE89611969/JAW. Available from NTIS 
(US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

An improved limit is determined on C and P violation to the 
extended leitner and Okubo's gravitational potential using the mil- 
lisecond pulsar PSR 1937+214 data. (authors). 


29879 (IFT-P—43/88) Supersymmetric quantum mechanics 
and new potentials. Drigo Filho, E. Instituto de Fisica Teorica, Sao 
Paulo, SP (Brazil). 1988. 16p. Order Number DE89611934/JAW. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Using the supersymmetric quantum mechanics the following po- 
tential are generalized. The particle in the box, Poeschi-Teller and 
Rosen-Morse. The new potentials are evaluated and their eigen- 
functions and spectra are indicated. 


29880 (INIS-BR-1523) Atom of one electron revisited. Ya- 
mamoto, J.F. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1985. 
60p. (In Portuguese). Order Number DE89611946/JAW. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The steady states of a Dirac’s particle under an external electro- 
magnetic potential, described by A, and its derivatives in 
presented. Coupling constants are given by the Quantum Electrody- 
namics. Through a Lagrangian density, a Dirac equation is obtained 
with terms which present the Lamb shift and the interaction of the 
anomalous magnetic moment with the nuclear magnetic moment. 
These effects are treated as perturbations, with the condition 
Za<<1. Radioative corrections to the coulomb potential are also 
presented, as well as the correction in the energy levels due to the 
finite length of the nucleus. It is concluded that the idea of a particle 
under an external potential is correct up to first order in a. (L.C.). 


29881 (INIS-BR-1525) Three-bodyproblem in one dimen- 
sion: numerical determination of bound-states and resonances 
of a systems of two particles moving in a excitable core field. 
Takahashi, N.K. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1986. 
156p. (In Portuguese). Order Number DE89611947/JAW. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

The one-dimensional three body system in which two identical 
particles interact with a massive excitable core is studied. The 
bound states and the scattering states of this system are both in- 
vestigated. In the scattering problem, resonance phenomena which 
are related to the excitability of the core are observed. In a comple- 
mentary study, the S-matrix poles situated on the unphysical energy 
sheet, which are related to the resonances observed in the scatter- 
ing problem are determined. 


29882 (INIS-BR-1527) Study of the four identical particle 
spectrum moving in one dimension. Conceicao, E.M.F. da. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1986. 105p. (in Por- 
tuguese). Order Number DE89611948/JAW. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Technical details of the application of the hyperspherical harmon- 
ics method are investigated for the problem of four identical 
particles moving in one line. First of all, the states of the system are 
classified according theirs invariance properties, following the S, 
group and parity. As follows, the structure of the radial differential 
equations is investigated in lower order. From the result of this in- 
vestigation, becauses clear how to treat with higher orders. (L.C.). 


29883 (INIS-BR-1528) Three-body forces for electrons by 
the S-matrix method. Margaritelli, R. Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica. [1989]. 76p. (In Portuguese). Order Number 
DE89611949/JAW. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

A electromagnetic three-body potential between eletrons is de- 
rived by the S-matrix method. This potential can be compared up to 
a certain point with other electromagnetic potentials (obtained by 
other methods) encountered in the literature. However, since the 
potential derived here is far more complete than others, this turns 
direct comparison with the potentials found in the literature some- 
what difficult. These calculations allow a better understanding of the 
S-matrix method as applied to problems which involve the calcula- 
tions of three-body nuclear forces (these calculations are performed 


in order to understand the °He form factor). Furthermore, these re- 
sults enable us to decide between two discrepant works which 
derive the two-pion exchange three-body potential, both by the S- 
matrix method. 


29884 (KFKI-1989-09/B) Unitary spinor methods in general 
relativity. Perjes, Z. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. 1989. 21p. Order 
Number DE89009314/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI. 

A survey is given of the structure and applications of spinor fields 
in three-dimensional (pseudo-)Riemannian manifolds. A systematic 
treatment, independent of the metric signature, is possible since 
there exists a fairly general structure, to be associated with unitary 
spinnors, which encompasses all but the reality properties. The dis- 
cussion begins with the algebraic and analytic properties of unitary 
spinors, the Ricci identities and curvature spinor, followed by the 
spinor adjungation as space reflection, and the SU(2) and SU(1,1) 
spin coefficients with some applications. The rapidly increasing 
range of applications includes space-times with Killing symmetries, 
the initial-value formulation, positivity theorems on gravitational en- 
ergy and topologically massive gauge theories. 16 refs., 1 tab. 


29885 (LA-11547-MS) Finite strain example problems for 
rectangular, cylindrical, and spherical geometries. Cook, W.A. 
Los Alamos National Lab., NM (USA). May 1989. 27p. Sponsored 
by Department of Defense. DOE Contract W-7405-ENG-36. Order 
Number DE89013607/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This report describes the solution of finite strain example prob- 
lems for three geometries: rectangular, cylindrical, and spherical. 
Simplifying assumptions are made on the displacements for each 
geometry, and differential equations are derived. These differential 
equations are then reduced to the solution of polynomial equations 
for zero body forces. 4 refs., 6 figs. 


29886 (UCID-21367) BEMP, a far-field electrom-beam EMP 
code. Dreyer, K. Lawrence Livermore National Lab., CA (USA). 17 
Dec 1987. 62p. DOE Contract W-7405-ENG-48. Order Number 
DE89010564/JAW. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

This report presents the computer program BEMP (BeamEMP), 
which computes the radiated electric field from an electron beam in 
the presence of conducting and imperfectly conducting surfaces. It 
includes the launch and stop pulses, effects of a perfectly conduct- 
ing backscreen and side wall, ground effects and double reflections 
from the wall and ground, and parallax effects. Beam radiation the- 
ory is derived from first principles and uses reflection of geometric 
rays as the means of describing effects of nearby surfaces. Parallax 
effects are handled by considering finite-sized, rather than infinitesi- 
mal, radius beams. BEMP is written to be user-friendly. It is 
implemented on an IBM PC XT and is written in the Pascal lan- 
guage. 9 refs., 15 figs., 1 tab. 


29887 (UCRL-53853) On the refraction of longitudinal 
waves in compressible media. Henderson, L.F. Lawrence Liver- 
more National Lab., CA (USA). Jul 1988. 48p. Sponsored by DOE 
Energy Research. DOE Contract W-7405-ENG-48. Order Number 
DE89012922/JAW. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

The refraction of plane shock waves in media with arbitrary equa- 
tions of state is discussed. Previous work is reviewed briefly, and a 
rigorous definition of wave impedance is formulated. Earlier defini- 
tions are shown to be unsatisfactory. The impedance is combined 
with the boundary conditions at the media interface in order to study 
both head-on and oblique shock incidence. The impedance deter- 
mines the nature of the reflected and transmitted waves, their 
intensities, and the fractions of energy and power that are reflected 
and transmitted. The refractive index is also defined; it determines 
whether or not a wave will be refracted and also helps to determine 
whether the wave system will be regular or irregular. The funda- 
mental law of refraction is derived and shown to be a consequence 
of the fact that an arbitrary point on a shock or an expansion wave 
follows a ray path of minimum time between any points on the path. 
This is a generalization of Fermat's principle to media that are de- 
formed and convected by the waves propagating through them. 
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There is also a detailed discussion of a wide variety of refractions at 
head-on and at glancing incidence. 40 refs., 19 figs. 


29888 (UNICAMP-IMECC-RT-22/88) Fifth force, sixth force 
and all that: a theoretical (Classical) comment. Recami, E.; Zan- 
drin, V.T. Universidade Estadual de Campinas, SP (Brazil). Inst. de 
Matematica, Estatistica e Ciencia da Computacao. 1988. 10p. Order 
Number DE89611971/JAW. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

In the recent literature, a few claims appeared about possible de- 
viations from the ordinary gravitational laws (both at the terrestrial 
and at galactic level). The experimental evidence does not seem to 
be conclusive; nor it is clear if new forces are showing up, or if we 
have to accept actual deviations from Newton or Einstein gravitation 
(in the latter case, the validity of the very Equivalence Principle 
might be on the stage). The problem within the classical realm, by 
exploring whether the possible new effects can be accounted for 
through minimal modifications of the standard formulation of Gen- 
eral Relativity: in particular, through exploitation and extension of 
the role of the cosmological constant, is approached. 


29889 Footnote to the quantum mechanical virial theorem. 
Crawford, F.S. (Physics Department and Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
American Journal of Physics (USA), 57(6): 555-557 (Jun 1989). 

The quantum mechanical virial theorem is extended to a time de- 
pendent superposition of stationary bound states. (AIP) 


29890 Two-particle representation of front propagation in 
diftusion-reaction systems. Kerstein, A.R. (Sandia National Labo- 
ratories, Livermore, CA (USA)). Journal of Statistical Physics (USA), 
53(3-4): 703-712 (Nov 1988). 

A two-particle model is formulated which approximates the motion 
of the forwardmost particle in a lattice gas, which has recently been 
analyzed and numerically simulated. The lattice gas, which evolves 
on a linear chain, consists of particles which jump to each vacant 
nearest neighbor site with rate 7/2 and also create new particles at 
these sites with rate 1/2. This model is known to exhibit statistically 
steady propagation of the forwardmost particle, with mean propaga- 
tion velocity converging to (2+)'/* for large >. Here, a two-particle 
representation is used to estimate the propagation velocity for finite 
. The results are in good agreement with numerical simulations of 
the lattice gas. Implications concerning front propagation in 
diffusion-reaction systems are discussed. 


29891 Bidirectional traveling plane wave representation of 
exact solutions of the scalar wave equation. Besieris, |.M. (De- 
partment of Electrical Engineering, Virginia Polytechnic Institute and 
State University, Blacksburg, Virginia 24061); Shaarawi, A.M.; Zi- 
olkowski, R.W. Journal of Mathematical Physics (New York) (USA), 
30(6): 1254-1269 (Jun 1989). 

A new decomposition of exact solutions to the scalar wave equa- 
tion into bidirectional, forward and backward, traveling plane wave 
solutions is described. The resulting representation is a natural basis 
for synthesizing pulse solutions that can be tailored to give directed 
energy transfer in space. The development of known free-space 
solutions, such as the focus wave modes, the electromagnetic di- 
rected energy pulse trains, the spinor splash pulses, and the Bessel 
beams, in terms of this decomposition will be given. The efficacy of 
this representation in geometries with boundaries, such as a propa- 
gation in a circular waveguide, will also be demonstrated. 


29892 Use of mutual information to decrease entropy: Impli- 
cations for the second law of thermodynamics. Lloyd, S. (The 
Rockefeller University, 1230 York Avenue, New York, New York 
10021). Physical Review [Section] A: General Physics (USA), 
39(10): 5378-5386 (15 May 1989). 

Several theorems on the mechanics of gathering information are 
proved, and the possibility of violating the second law of thermody- 
namics by obtaining information is discussed in light of these 
theorems. Maxwell’s demon can lower the entropy of his surround- 
ings by an amount equal to the difference between the maximum 
entropy of his recording device and its initial entropy, without gener- 
ating a compensating entropy increase. A demon with human-scale 
recording devices can reduce the entropy of a gas by a negligible 
amount only, but the proof of the demon’s impracticability leaves 


open the possibility that systems highly correlated with their envi- 
ronment can reduce the environment’s entropy by a substantial 
amount without increasing entropy elsewhere. In the event that a 
boundary condition for the universe requires it to be in a state of 
low entropy when small, the correlations induced between different 
particle modes during the expansion phase allow the modes to be- 
have like Maxwell's demons during the contracting phase, reducing 
the entropy of the universe to a low value. 


29893 Nonlinear-response theory for time-independent 
fields: Consequences of the fractal nonequilibrium distribution 
function. Holian, B.L. (Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545); Ciccotti, G.; Hoover, 
W.G.; Moran, B.; Posch, H.A. Physical Review [Section] A: General 
Physics (USA), 39(10): 5414-5421 (15 May 1989). 

Classical nonlinear-response theory is applied to an ensemble of 
experiments performed under the same external field. If the field is 
time independent, the formalism simplifies, and we can derive the 
"Kawasaki expression” for the distribution function, as well as the 
transient correlation-function expression for the observable re- 
sponse. Recent computer simulations have shed new light on our 
understanding of the steady-state nonequilibrium distribution func- 
tion: the fractal nature of the distribution causes us to reevaluate 
the usual mathematical tools used to describe nonequilibrium pro- 
cesses. 
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Refer also to citation(s) 29099, 29110, 29606, 29608, 29610, 
29977, 29978, 29979, 29982, 29983, 30034, 30037, 30042, 30043, 
30046, 30063, 30077, 30098, 30125, 30149, 30163, 30171, 30172, 
30174, 30175, 30223 


29894 (ANL/FPP/TM-239) A continuous mode data acquisi- 
tion technique for proton recoil proportional counter neutron 
spectrometers. Bennett, E.F. Argonne National Lab., IL (USA). 
Fusion Power Program. Mar 1989. 128p. DOE Contract W-31109- 
ENG-38. Order Number DE89011345/JAW. Available from NTIS, 
PC A07/MF A01 - OSTI; GPO Dep. 

The existing proton recoil proportional counter measurement tech- 
nique used at FNS for joint FNS-ANL fusion blanket neutron 
spectroscopy requires that numerous piece-wise (but overlapping) 
measurements be carried out at a sequence of fixed counter 
voltages. The composite results of all of these independent mea- 
surements are required to construct a single neutron spectrum. This 
approach has been found to be both inefficient and subject to sys- 
tematic errors. An alternative approach, in which data is acquired 
continuously using a slow time modulation of the high voltage bias 
supply, is here described. The electronics requirements are consis- 
tent with the basic detector/amplifier systems now operable at FNS. 
Some additional hardware including a programmable high voltage 
bias supply and a random amplitude test pulse generator are nec- 
essary. A description of the electronics and data acquisition 
hardware for these measurements will be provided at a later date. 
In this report we emphasize the numerical procedures involved to 
acquire and reduce data, and provide an illustrative example using 
one of the hardest neutron spectra readily available for this work at 
ANL. 6 refs., 26 figs. 


29895 (CEA-CONF-9640) First experimental results of 
energy recovery on the Tore Supra neutral beam injector proto- 
type. Fumelli, M.; Jequier, F.; Pamela, J. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1988. 4p. (CONF-880534—: 15. European conference on controlled 
fusion and plasma heating, Dubrovnik, YU, May 16, 1988). Order 
Number DE89770513/JAW. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

A neutral injector with Energy Recovery has been designed and 
tested. A new type of electrode, the STEM, has been developed for 
this injector in view of electron suppression and trapping. A first se- 
ries of experiments were made with H, D and He beams, up to 60 
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keV, 12 A, 0.5 s duration. The recovery of the unneutralized part of 
the beam has been clearly demonstrated. The decelerated ion col- 
lector potential was as low as 0.05 Vbeam. At least 90% of the full 
energy residual ins are collected. 


29896 (CEA-CONF-9641) Representation of toroidal MHD 
and its application to nonlinear stationary states. Maschke, E.K.; 
Morros Tosas, J. Association Euratom-CEA, Centre d'Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1988. 4p. (CONF-880534-: 
15. European conference on controlled fusion and plasma heating, 
Dubrovnik, YU, May 16, 1988). Order Number DE89770504/JAW. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

The stability of toroidal plasmas is often described by approxi- 
mate MHD equations for a small number of scalar functions 
(reduced MHD equations). We propose a general representation of 
toroidal MHD in terms of stream-functions and potentials, which fa- 
cilitates the physical interpretation of various terms and therefore is 
well suited for deriving different types of reduced equations. We 
qualitatively discuss stationary plasma states bifurcating from a 
given equilibrium, and we treat the particular case of a MHD- 
unstable cylindrical equilibrium. 


29897 (CEA-CONF-9642) Lower hybrid wave stochasticity 
in tokamaks: a universal mechanism for bridging the n|| spec- 
tral gap. Moreau, D.; Rax, J.M.; Samain, A. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1988. 4p. (CONF-880534—: 15. European confer- 
ence on controlled fusion and plasma heating, Dubrovnik, YU, May 
16, 1988). Order Number DE89770505/JAW. Available from NTIS 
(US Sales Only), PC A02/MF A01. 

A global approach to the problem of LHCD is being attempted. 
For typical tokamak aspect ratios the propagation over long trajecto- 
ries is stochastic and we describe the dynamics of the wave in the 
RPA. 


29898 (CEA-CONF-9643) Onset of chaotic diffusion in dy- 
namical guiding centers systems with more than 2 electrostatic 
waves. Nakach, P.; Misguich, J.H. Association Euratom-CEA, Cen- 
tre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1988. 4p. 
(CONF-880534—: 15. European conference on controlled fusion and 
plasma heating, Dubrovnik, YU, May 16, 1988). Order Number 
DE89770512/JAW. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

GUIDING-CENTER APPROXIMATION; MAGNETIC FIELDS; 
HAMILTONIANS; SINGULARITY; PHASE SPACE 


29899 (CONF-890403-2) FIR interferometer and scattering 
measurements of ATF. Ma, C.H.; Hutchinson, D.P.; Fockedey, Y.; 
Vander Sluis, K.L.; Bennett, C.A. Oak Ridge National Lab., TN 
(USA). 1989. 5p. DOE Contract ACO05-840R21400. From 7. interna- 
tional stellerator workshop; Oak Ridge, TN, US; April 10, 1989. 
Order Number DE89011244/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

A 15-channel far-infrared (FIR) interferometer system has been 
constructed to measure the electron densities on the ATF plasmas. 
The system consists of a pair of cw 214-yum difluoromethane 
(CH2F2) lasers, optically pumped by separate CO, lasers. The 
large number of channels is achieved by the use of reflective beam 
expansion optics to create a beam of 2 cm x 45 cm. After passing 
through the plasma discharge, the elongated beam produced by the 
cylindrical mirrors is dissected by an array of 15 off-axis paraboloid 
reflectors, each of which illuminates a single Schottky-diode detec- 
tor. The use of the beam expanding optics system reduces the 
number of optical elements required for the interferometer to ap- 
proximately 2-3 per channel. The FIR laser beams are transported 
from the laser room to the experimental area by 25 mm i.d. dielec- 
tric waveguides purged with dry nitrogen. The system can also be 
operated at a wavelength of 119-um by changing the gas in FIR 
laser cavities to methanol for high density experiments. Details of 
the system are described. A study is underway to determine the 
optimum design of a FIR scattering system for the ATF. This scat- 
tering system will be used to investigate density fluctuations with 
scale lengths from 0.1 cm to the plasma radius. The laser for this 


scattering system may be operated at wavelengths of 447, 307, 
214, 184, and 119 um with power levels of 100 to 500 mW. A sum- 
mary of the study is presented. 6 refs., 1 fig. 


29900 (CONF-890403-3) Recent electron temperature and 
density results from the ATF Thomson scattering system. Ras- 
mussen, D.A.; England, A.C.; Murakami, M.; Howe, H.C.; Clark, 
T.L.; Kindsfather, R.R.; Rayburn, T.M.; Stewart, K.A.; Rogers, P.S.; 
Bell, G.L. Oak Ridge National Lab., TN (USA). 1989. 9p. DOE Con- 
tract ACO5-840R21400. From 7. international stellerator workshop; 
Oak Ridge, TN, US; April 10, 1989. Order Number 
DE89011242/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A spatial multipoint Thomson scattering system has been devel- 
oped for the Advanced Toroidal Facility (ATF) torsatron. The system 
measures temperature and density at 15 vertical locations on a ver- 
tical chord for each laser shot (one per plasma discharge). By 
remotely relocating the laser beam and reconfiguring the viewing 
optics during a series of ATF discharges, a two-dimensional (2-D) 
electron temperature and density map of the plasma cross section 
can be obtained. Results obtained with this system during ATF op- 
eration in 1988 and early 1989 are presented. 7 refs., 6 figs. 


29901 (CONF-890403-4) Bootstrap current control and the 
effects of the radial electric field in stellarators. Shaing, K.C.; 
Carreras, B.A.; Crume, E.C.; Dominguez, N.; Hirshman, S.P.; 
Lynch, V.E.; Tolliver, J.S.; van Rij, W.l. Oak Ridge National Lab., 
TN (USA). 1989. 9p. DOE Contract ACO5-840R21400. From 7. in- 
ternational stellerator workshop; Oak Ridge, TN, US; April 10, 1989. 
Order Number DE89011241/JAW. Available from NTIS, PC A02/MF 
AO1 - OSTI; GPO Dep. 

The effects of the radial electric field E, on the bootstrap current 
in ATF-type configurations are studied with the Drift Kinetic Equation 
Solver (DKES). It is found that there is a range of E, values over 
which the bootstrap current does not depend on E,. The effects of 
E, on the bootstrap current are due to the resonance between the 
parallel velocity and the poloidal E x B drift. The poloidal coil sys- 
tem of a stellarator can be used to modify the |B| spectrum and, as 
a consequence, change the magnitude of the bootstrap current. The 
addition of a small | = 1 field component to a stellarator field can 
cancel or reverse the direction of the bootstrap current. It is shown 
that currentless operation in the collisioniess regime is not impaired 
by the bootstrap current, because the effects of the bootstrap cur- 
rent can be eliminated by an appropriate external coil system. 
These results can be tested in ATF. 15 refs., 11 figs. 


29902 (CONF-890403-5) Bolometric measurements in ATF. 
Hiroe, S.; Wilgen, J.B.; Batchelor, D.B.; Bigelow, T.S.; Wing, W.R.; 
Bell, G.L.; Gandy, R.F.; Goldfinger, R.C.; Kindsfather, R.R. Oak 
Ridge National Lab., TN (USA). 1989. 5p. Sponsored by DOE 
Energy Research. DOE Contract AC05-840R21400. From 7. inter- 
national stellerator workshop; Oak Ridge, TN, US; 10-14 Apr 1989. 
Order Number DE89011234/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

Bolometer measurements are made under various plasma 
conditions in ATF. Each bolometer module includes four pairs of de- 
tectors; each pair consists of a sensor and a reference detector. 
Two or three detector pairs in each module were installed with vari- 
ous types of aperture masks to serve as radiation detectors. The 
rest were completely shielded from plasma emissions and used as 
blind detectors to measure background levels. When electron cy- 
clotron heating (ECH) power was applied to ATF, the radiation 
signal was more than 10 times higher than that expected for 100 
kW of radiated power. Surprisingly, similar signal levels were ob- 
served on the blind detectors. It is hypothesized that the bolometers 
are sensitive to ECH power at 53 GHz. (This problem may be gen- 
eral in near-term fusion experiments, in which microwave power will 
be an important tool for plasma heating.) In this paper, experiments 
aimed at proving this hypothesis are reported; bolometric signals 
before and after chromium gettering are discussed; and measure- 
ments of the microwave power deposition profile around the torus, 
made by using the observed microwave interference with the blind 
detectors, are presented. 4 refs., 4 figs. 


29903 (CONF-890403-7) Dissipative trapped electron 
modes in l=2 torsatrons. Carreras, B.A.; Dominguez, N.; Leboeuf, 
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J.N.; Lynch, V.E.; Diamond, P.H. Oak Ridge National Lab., TN 
(USA). 1989. 6p. DOE Contract ACO05-840R21400. From 7. interna- 
tional stellerator workshop; Oak Ridge, TN, US; April 10, 1989. 
Order Number DE89011616/JAW. Available from NTIS, PC A02/MF 
A0O1 - OSTI; GPO Dep. 

Trapped electron modes can play an important role in enhancing 
losses in a toroidal confinement device. They could be one cause of 
the deterioration of confinement with beta in tokamaks. For straight 
stellarators and for a model field, it has been shown that the helical 
ripple and short connection lengths allow for strongly localized solu- 
tions to the drift wave equation. Therefore, it is suggested that 
trapped electron modes in stellarators can be more unstable than in 
tokamaks. This is particularly the case for low-shear configurations. 
In this paper, we consider this problem for a realistic 3-D stellarator. 
We use as input a 3-D equilibrium and include the finite-beta effects 
self-consistently. 8 refs., 2 figs. 


29904 (CONF-890403-9) The role of the radial electric field 
in enhanced confinement regimes in stellarators. Shaing, K.C. 
Oak Ridge National Lab., TN (USA). 1989. 5p. DOE Contract 
AC05-840R21400. From 7. international stellerator workshop; Oak 
Ridge, TN, US; April 10, 1989. Order Number DE89011572/JAW. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The confinement enhancement observed in stellarators could be 
attributable to the suppression of turbulent fluctuations by the radia! 
electric field E,. The pressure-gradient-driven turbulence model is 
used to illustrate the effects of E, on turbulent fluctuations. A more 
negative value of E, and/or a more positive value of dE,/dr can re- 
duce the fluctuation amplitudes, if dN/dr < 0. Here, r is the local 
minor radius and N is the plasma density. 16 refs. 


29905 (CONF-890403-12) Transport modeling of ECH 
[electron-cyciotron heating] and neutral-beam-heated plasmas 
in the Advanced Toroidal Facility. Howe, H.C.; Horton, L.D.; 
Crume, E.C.; Harris, J.H.; Isler, R.C.; Murakami, M.; Rasmussen, 
D.; Wilgen, J.B.; Wing, W.R. Oak Ridge National Lab., TN (USA). 
1989. 15p. DOE Contract AC05-840R21400. From 7. international 
stellerator workshop; Oak Ridge, TN, US; April 10, 1989. Order 
Number DE89011582/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The report reviews the transport modeling of ECH heating and 
NBI heating in the ATF torsatron. Approximately steady-state plas- 
mas are obtained with 200 kW of second harmonic ECH in ATF. 
Measured Thomson scattering T. profiles, spectroscopic T; values, 
stored energy, and spectroscopic emission levels may be repro- 
duced with the predictive transport code PROCTR using a 
multi-pass ECH model and assuming neoclassical heat transport for 
both electrons (xe) and ions (xi). In addition, xe must be enhanced 
in the outer half of the plasma (in the region + > 3) to reproduce 
the narrow observed T, profile shape. This enhancement is partially 
attributed to field errors, the cause of which has been identified and 
corrected. NBI heated discharges exhibit dynamic behavior and do 
not reach steady-state in ATF experiments. During NBI heating with 
600 kW of co-injection, the density ramps up nearly linearly from 
the value obtained in the ECH phase of the discharge. At the same 
time, the stored energy and driven toroidal plasma current rise to a 
peak and then all to a low value. Near the end of the stored-energy 
decrease, the plasma temperature is observed to collapse suddenly 
in the presence of the full heating power. At the time of collapse, 
the electron density shows a discontinuous change in slope from an 
upward ramp to a slow decrease and the spectroscopic emission 
from intermediate charge states of light impurities disappears. 


29906 (CONF-890403-13) impurity studies and transport in 
ATF. Horton, L.D.; Crume, E.C.; Howe, H.C.; Isler, R.C. Oak Ridge 
National Lab., TN (USA). 1989. 6p. DOE Contract AC05- 
840R21400. From 7. international stellerator workshop; Oak Ridge, 
TN, US; April 10, 1989. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Impurities and impurity radiation have played important roles in 
the operation of ATF. Despite reducing Z,4 to approximately 2 by 
applying a variety of wall conditioning techniques, radiative 
collapses have not yet been avoided in neutral-beam-heated dis- 
charges. These discharges have been modeled with a transport 


code which solves the multi-charge-state impurity equations for flux- 
surface-averaged densities. The simulations reproduce the basic 
features of the experimentally observed line radiation and predict a 
collapse of the plasma temperature and density that is driven by 
light impurity radiation. In contrast to the one-dimensional descrip- 
tion in the model, it appears that this collapse is initiated by a 
strong, poloidally asymmetric plasma-wall interaction. Specifically, 
strong emission is observed on the inboard side of the plasma near 
the helical field coil troughs. 13 refs., 3 figs. 


29907 (CONF-890403-15) Plasma production using mi- 
crowave and radio frequency sources. Carter, M.D. Oak Ridge 
National Lab., TN (USA). 1989. 6p. DOE Contract ACO05- 
840R21400. From 7. international stellerator workshop; Oak Ridge, 
TN, US; April 10, 1989. Order Number DE89011615/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The initial breakdown of neutral fill gas is an important issue for 
stellarators where ionization of the neutral gas prefill is necessary 
before other auxiliary power can be coupled to the system. Mi- 
crowaves with frequencies at the fundamental electron cyclotron 
resonance can be used for this purpose because they couple to 
electrons through linear wave-particle interactions. In addition, mi- 
crowave applications at twice the electron cyclotron frequency 
typically have a strong enough nonlinear coupling to initiate break- 
down with reasonable agreement between theory and experiment. 
Nonlinear couplings at higher harmonics are progressively weaker, 
and the possibilities of using the third harmonic are discussed. A 
difficulty can arise when microwave sources are used for plasma 
production because it is often too expensive to support the fre- 
quency ranges needed to obtain breakdown at arbitrary static 
magnetic field values. Thus, devices that rely exclusively on mi- 
crowave sources to obtain target plasmas may be limited in their 
operational range by their microwave source frequencies. Alterna- 
tively, rf sources possessing a broad band of tunable frequencies 
are often available in the megahertz frequency range. The use of 
these types of power sources to produce target plasmas could add 
to the operational limits of many devices. Waves with frequencies of 
a few megahertz have been used to produce plasmas at the Insti- 
tute of Physics and Technology at Kharkov (KFTI) for many years. 
The technique and mechanism by which the neutral gas is broken 
down in the very early phases of these discharges are presented. 


29908 (CONF-890403-17) Optimization of transport in stel- 
larators. Hedrick, C.L.; Beasley, C.O.; Van Rij, W.l. Oak Ridge 
National Lab., TN (USA). 1989. 4p. Sponsored by DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 7. international 
stellerator workshop; Oak Ridge, TN, US; 10-14 Apr 1989. Order 
Number DE89012336/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Here we relate two stellarator transport optimization schemes to 
single particle orbits. We also show that reducing transport in the 1/ 
v regime reduces transport over a much broader range of collision- 
ality. 6 refs., 2 figs. 


29909 (CONF-890403-18) Averaged equilibrium and stabil- 
ity in low-aspect-ratio stellarators. Garcia, L.; Carreras, B.A.; 
Dominguez, N. Oak Ridge National Lab., TN (USA). 1989. 8p. 
Sponsored by DOE Energy Research. DOE Contract ACO5- 
840R21400. From 7. international stellerator workshop; Oak Ridge, 
TN, US; 10-14 Apr 1989. Order Number DE89013618/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The MHD equilibrium and stability calculations or stellarators are 
complex because of the intrinsic three-dimensional (3-D) character 
of these configurations. The stellarators expansion simplifies the 
equilibrium calculation by reducing it to a two-dimensional (2-D) 
problem. The classical stellarator expansion includes terms up to 
order <*, and the vacuum magnetic field is also included up to this 
order. For large-aspect-ratio configurations, the results of the stel- 
larator expansion agree well with 3-D numerical equilibrium results. 
But for low-aspect-ratio configurations, these are significant discrep- 
ancies with 3-D equilibrium calculations. The main reason for these 
discrepancies is the approximation in the vacuum field contributions. 
This problem can be avoided by applying the average method in a 
vacuum flux coordinate system. In this way, the exact vacuum mag- 
netic field contribution is included and the results agree well with 
3-D equilibrium calculations even for low-aspect-ratio configurations. 
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Using the average method in a vacuum flux coordinate system also 
permit the accurate calculation of local stability properties with the 
Mercier criterion. The main improvement is in the accurate calcula- 
tion of the geodesic curvature term. In this paper, we discuss the 
application of the average method in flux coordinates to the calcula- 
tion of the Mercier criterion for low-aspect-ratio stellarator 
configurations. 12 refs., 3 figs. 


29910 (CONF-8905120-5) ICRF heating on TFTR with the 
ORNL antenna. Hoffman, D.J.; Gardner, W.L.; Ryan, P.M.; Greene, 
GwJ.; Hosea, J.C.; Wilson, J.R.; Stevens, J.E. Oak Ridge National 
Lab., TN (USA). 1989. 5p. DOE Contract AC05-840R21400. From 
8. topical conference on radio frequency power in plasmas; Irvine, 
CA, US; May 1, 1989. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Initial ion cyclotron range of frequencies (ICRF) heating experi- 
ments on TFTR began in the summer of 1988. Although we were in 
the commissioning stage for much of the equipment, some plasma 
coupling measurements were made in the fall. This paper is fo- 
cused on the results from the Bay L antenna. 3 refs., 3 figs., 1 tab. 


29911 (CTH-IEFT-PP—1987-09) Trapped particle effects on 
ion velocity distributions in the presence of ICRH. Eriksson, 
L.G. Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Elec- 
tromagnetic Field Theory and Plasma Physics. 1987. 12p. Order 
Number DE89612383/JAW. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

An investigation is made of the influence of toroidal effects, in the 
form of trapped particles, on ion velocity distributions in the pres- 
ence of ICRH. The analysis is based on a bounced averaged 
Fokker-Planck equation including RF-driven quasi-linear velocity 
space diffusion. A pitch angle averaged distribution, suitable for cal- 
culating weighted velocity space averages of the distribution, is 
derived under the assumption that the influence of anisotropy can 
be neglected. For a given absorbed power, this pitch angle aver- 
aged distribution is found to be independent of the aspect ratio. 


29912 (CTH-IEFT-PP—1988-04) Toroidal electron- 
temperature-gradient-driven electromagnetic drift wave 
instability. Shukla, P.K.; Weiland, J. Chalmers Univ. of Tech., 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. 1988. 13p. Order Number DE89612421/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A novel toroidal electron-temperature-gradient-driven electromag- 
netic drift wave instability has been found in the regime where the 
wavelength of the oscillations is between the electron and ion gyro- 
radii. mode is a toroidal version of the collisionless 
electron-temperature-gradient-driven instability. A fully toroidal fluid 
model has been used and a mode with a poloidal direction of prop- 
agation that depends on the ratio of the scale lengths of the density 
and magnetic field gradients, has been found. It is suggested that 
the present mode can be responsible for the soft beta limitation as 
well as the anomalous electron energy transport in a tokamak reac- 
tor. (authors). 


Thin 
ins 


29913 (CTH-IEFT-PP—1988-14) Fully toroidal fluid model for 
low frequency modes in magnetized plasmas. Nilsson, J.; Lilje- 
stroem, M.; Weiland, J. Chalmers Univ. of Tech., Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. 1988. 25p. Order Number DE89612409/JAW. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A fully toroidal fluid model for the low frequency ion density 
response has been compared with the gyrokinetic response. In gen- 
eral a good agreement is obtained, particularly for unstable modes 
and modes propagating in the electron drift direction. In particular, 
good agreement for the stability threshold of eta, modes is obtained. 
The magnetic drift resonances are found to be destabilizing close to 
marginal stability. (authors). 


29914 (CTH-IEFT-PP-1988-17) Wall locking and density 
limit disruptions. Persson, M.; Bondeson, A. Chalmers Univ. of 
Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field Theory 
and Plasma Physics. 1988. 33p. Order Number DE89612414/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Two-dimensional simulations are presented of the locking of tear- 
ing modes to resistive walls in tokamaks during the early phase of 


density limit disruptions. Two different trigger mechanisms for the 
wall locking have been considered. In the scenario believed to be 
most relevant for density limit disruptions, the m=2/n=1 tearing 
mode becomes unstable while still rotating and develops a rotating 
magnetic island. When the mode lock occurs, wall stabilization is 
lost and the magnetic island grows leading to disruption. Factors 
determining the increase in island size resulting from the mode lock 
is discussed. Another trigger mechanism is when the tearing mode 
becomes linearly unstable by decreasing wall stabilization because 
the rotation is slowed down due to changes of the equilibrium. (au- 
thors). 


29915 (CTH-IEFT-PP—1988-18) Alpha particle losses during 
sawtooth activity in Tokamaks. Anderson, D.; Lisak, M. Chalmers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics. 1988. 21p. Order Number 
DE89612384/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The time evolution of the direct losses of fusion produced alpha 
particles in Tokamak plasmas characterized by sawtooth activity is 
investigated. The alpha particle loss rate during a sawtooth period 
is predicted to change invertedly with the change in bulk plasma pa- 
rameters but also to contain a characteristic burst at the sawtooth 
crash. The spectrum of the lost alpha particles is also discussed. 
The predictions for the time evolution and the spectrum of the 
losses are in qualitative agreement with recently obtained losses of 
15 MeV fusion produced protons in JET. (authors). 


29916 (CTH-IEFT-PP—1988-21) Effects of simulated diftu- 
sion for simultaneous reaction and diffusion processes. 
Wilhelmsson, H.; Etlicher, B. Chalmers Univ. of Tech., Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. 1988. 9p. Order Number DE89612415/JAW. Available from 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 

A new technique is exploited for dynamic studies of reaction- 
diffusion equations, where the diffusion coefficient consists of a 
linear combination of terms of different orders. The analysis results 
in a set of coupled nonlinear equations for the evolution in time of 
the amplitude and width of ‘bell-shaped’ structures with given initial 
profiles, and covers one, two and three spatial dimensions. These 
equations can be used to describe a number of interesting cases 
like: explosive localized solutions (ELS), collapse and anti-collapse 
solutions, etc., as well as dynamic transitions in between these. A 
process like collapse may, for example, be affected by the influence 
of stimulated diffusion, and may be reversed by means of such dif- 
fusion. It may subsequently approach another state (singleton), 
exhibiting a characteristic width and attractor-like behaviour. Such a 
transition is demonstrated in graphs obtained from the coupled 
nonlinear equations by computer calculations for a 3-D case. Appli- 
cations in various contexts of plasma physics may be found e.g. in 
the areas of Z-pinch and plasma focus experiments. (authors). 


29917 (CTH-IEFT-PP—1988-22) Transport due to collision- 
less toroidal temperature gradient driven modes with trapped 
electron effects. Weiland, J.; Jarmen, A.; Nordman, H. Chaimers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics. 1988. 14p. Order Number 
DE89612416/JAW. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A fully toroidal fluid description has been derived for electrostatic 
drift modes in plasmas including electron trapping. The system in- 
cludes both a modified toroidal ion temperature gradient mode 
(eta;-mode) and a new trapped electron mode. The transport, 
obtained both by quasilinear theory and nonlinear numerical simula- 
tions, shows several features in agreement with observations in 
tokamaks such as particle or heat pinch effects. A general tendency 
for equilibration of the inhomogeneity scale lengths for density, Ln, 
and temperature, Ly, is found. (authors). 


29918 


(DOE/ER/53227-133) Anomalous particle pinch for 
collisionless plasma. Terry, P.W. Wisconsin Univ., Madison, WI 
(USA). Dept. of Physics. Jan 1989. 12p. DOE Contract FG02- 


86ER53227. Order Number DE89011018/JAW. Available from 
NTIS, PC AO3 - OSTI. 
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The particle transport arising from the convection of nonadiabatic 
electron density by ion temperature gradient driven turbulence is ex- 
amined when trapped electrons collide less often than a bounce 
period. In the lower temperature end of this regime, trapped elec- 
trons are collisional and the particle flux is outward (in the direction 
of the gradients). When the trapped electrons are collisionless, 
there is a temperature threshold above which the electron tempera- 
ture gradient driven particle flux changes sign and becomes inward. 
The magnitude of the nonadiabatic electron contribution to the 
growth rate is found to be potentially of the same order as the ion 
contribution. 11 refs. 


29919 (DOE/ER/53243—2) Aerospace and energetics re- 
search program: Annual report, 15 August 1987-14 August 
1988. Viases, G.C.; Pietrzyk, Z.A. Washington Univ., Seattle, WA 
(USA). Aerospace and Energetics Research Program. [1989]. 79p. 
DOE Contract FG06-87ER53243. Order Number DE89011606/JAW. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This document reports on work accomplished under grant DE- 
FG06-87ER53243 for the period August 15, 1987 - August 14, 
1988, on the Coaxial Slow Source device (CSS). The CSS project 
was initiated within the UW CT program following a favorable peer 
review in March 1984, and began operating in February 1985. The 
CSS was conceived to provide an alternative generation scheme for 
ERC's which is more amenable to scaling to reactor size devices by 
virtue of its low voltage, slow rise time characteristics. Prior to the 
present reporting period it had already been found possible to 
generate the desired “annular FRC’s” over a wide range of fill pres- 
sures, using applied loop voltages of 2 kV with a rise time of about 
30 us. Considerable progress has been made during the last 12 
months. A substantially upgraded device, which we call CSS-U, was 
built and put into operation in an expanded 1500 ft? laboratory. The 
diagnostics were also considerably upgraded. Initial operation of the 
CSS-U has provided new information into the nature of CSS dis- 
charged. 8 refs., 35 figs., 3 tabs. 


29920 (DOE/ER/53258-1) Development of EUV optics for al- 
pha particle diagnostics: Final report. Franco, E.D. ARACOR, 
Sunnyvale, CA (USA). Jan 1989. 30p. DOE Contract FG03- 
87ER53258. Order Number DE89011663/JAW. Available from 
NTIS, PC AO3 - OSTI. 

The overall objective of this study was to develop a new class of 
extreme ultraviolet (EUV) diagnostic components that support the 
measurement of confined alpha particle velocity and spatial distribu- 
tions within ignited magnetic fusion plasmas. These components 
improve the range and utility of the charge exchange recombination 
spectroscopy (CERS) technique as it is applied to the measurement 
of confined alpha-particle distributions in the next generation Com- 
pact Ignition Tokamak (CIT) experiment. The application of CERS to 
the problem of alpha particle confinement will be performed by lead 
laboratories in the national fusion research effort. The goal of the 
project reported here was to complement these efforts by the devel- 
opment of EUV optical components, based on layered synthetic 
microstructure technology, that will improve the technical perfor- 
mance of CERS in this role. The scope of the project includes the 
design of high efficiency collection optics, and the construction and 
evaluation of EUV optics that support the application of a CERS 
based confined alpha particle diagnostic at CIT. 16 refs., 14 figs. 


29921 


(DOE/ER/53278—-1) C.I.T. alpha particle extraction 
and measurement: Low-Z ablation cloud profile simulation for 
alpha-particle diagnostics: Progress report, September 1988 to 
April 1989. Gerdin, G.; Vahala, L.; El Cashlan, A.G. Old Dominion 
Univ., Norfolk, VA (USA). Dept. of Electrical Engineering. May 


1989. 11p. DOE Contract FG05-88ER53278. Order Number 
DE89011654/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A steady state flow model including non-LTE effects has been de- 
veloped to simulate plasma-pellet interactions for both hydrogen 
and lithium pellets. For hydrogen pellets, where the LTE assumption 
breaks down in the ionization region, singularities in the flow pre- 
dicted by the LTE model were removed by the addition of radiative 
recombination. For lithium pellets good agreement of the model with 
experiment is found when compared with the results from Alcator C. 
10 refs., 3 figs. 


29922 (ENEA-RT-FUS—88-4) Effect of energetic trapped par- 
ticles on the resistive internal Kink. Romanelli, F.; White, R.B. 
ENEA, Rome (Italy). 1988. 10p. Order Number DE89612417/JAW. 
Available from NTIS (US Sales Only), PC AQ2/MF A01 - OSTI; INIS. 
The effect of energetic trapped particles on the ideal and resistive 
internal Kink mode is analyzed including diamagnetic effects. The 
relation between different approaches to the problem is discussed. 


29923 (EUR-11596) Jet joint undertaking. Annual report 
1987. Commission of the European Communities, Luxembourg 
(Luxembourg). Jul 1988. 57p. (EUR-JET-AR-10). Available from 
NTIS (US Sales Only), PC A04/MF A01. 

The first part of the Report starts with this section which includes 
a brief general introduction, provides an overview of the planning of 
the Report and sets the background to the Project. This is followed 
by a section on JET and the Euratom and International Fusion 
Programmes which summarises the main features of the JET appa- 
ratus and its experimental programme and explains the position of 
the Project in the overall Euratom programme. In addition, it ex- 
plains how JET relates to other large fusion devices throughout the 
world and holds a pre-eminent position in fusion research. The next 
section reports on the technical status of the machine. This is fol- 
lowed by a section on the results of JET operations in 1987 which 
sets out the various operating conditions in terms of ohmic heating, 
radio-frequency (RF) heating, neutral beam (NB) heating and vari- 
ous combined scenarios in different magnetic field configurations; 
The overall global and local behaviour observed; and the progress 
towards breakeven situations. This section concludes with a discus- 
sion of future scientific prospects.. 


29924 (FRCEA-TH-165) Turbulence and abnormal transport 
in tokamak plasmas. Garbet, X. Aix-Marseille-2 Univ., 13 - Mar- 
seille (France). Centre Universitaire de Luminy. Jun 1988. 237p. (In 
French). Order Number DE89770534/JAW. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

The objective of this thesis is the study of plasma microinstabili- 
ties in linear and nonlinear tokamak regime. After a brief review of 
experimental results the theoretical tools used in this study are pre- 
sented. A variational method founded on the existence of angular 
variables system and on action for charged particles in tokamak 
configurations is detailed. The correspondent functional extreme 
with regard to fluctuating electromagnetic field, is calculated analyti- 
cally with taking into account the toroidal geometry. A numerical 
code, TORRID, has been constructed on this principle and the main 
instabilities, particularly ionic instabilities and microtearing, has been 
linearly studied. The most simple non linear methods are rewieved 
and applied at the microtearing instabilities. The quasilinear trans- 
port coefficients are deducted of an entropy minimum production 
principle. The ionic thermic conductivity and the viscosity are calcu- 
lated for an ionic turbulence. 


29925 (GA-A-19609) Confinement physics of H-mode dis- 
charges in DIli-D. Burrell, K.H.; Allen, S.L.; Bramson, G.; Brooks, 
N.H.; Callis, R.W.; Carlstrom, T.N.; Chu, M.S.; Colleraine, A.P.; 
Content, D.; DeBoo, J.C. General Atomics, San Diego, CA (USA). 
Apr 1989. 20p. DOE Contract AC03-89ER51114;W-7405-ENG-48. 
(CONF-890302-20: 16. European conference on controlled fusion 
and plasma physics, Venice, IT, March 13, 1989). Order Number 
DE89011525/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Our data indicate that the L-mode to H-mode transition in the 
Dill-D tokamak is associated with the sudden reduction in anoma- 
lous, fluctuation-connected transport across the outer midplane of 
the plasma. In addition to the reduction in edge density and mag- 
netic fluctuations observed at the transition, the edge radial electric 
field becomes more negative after the transition. We have deter- 
mined the scaling of the H-mode power threshold with various 
plasma parameters; the roughly linear increase with plasma density 
and toroidal field are particularly significant. Control of the ELM fre- 
quency and duration by adjusting neutral beam input power has 
allowed us to produce H-mode plasmas with constant impurity lev- 
els and durations up to 5 s. Energy confinement time in Ohmic 
H-mode plasmas and in deuterium H-mode plasmas with deuterium 
beam injection can exceed saturated Ohmic confinement times by 
at least a factor of two. Energy confinement times above 0.3 s have 
been achieved in these beam-heated plasmas with plasma currents 
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in the range of 2.0 to 2.5 MA. Local transport studies have shown 
that electron and ion thermal diffusivities and angular momentum 
diffusivity are comparable in magnitude and all decrease with in- 
creasing plasma current. 51 refs., 16 figs. 


29926 (LA-UR-89-1213) Computational simulations of the 
Laguna foil implosion experiments. Greene, A.E.; Bowers, R.L.; 
Brownell, J.H.; Oliplant, T.A.; Peterson, D.L.; Weiss, D.L. Los 
Alamos National Lab., NM (USA). 1989. 11p. DOE Contract W- 
7405-ENG-36. (CONF-8904107-1: 2. international conference on 
high-density pinches (ICHDP-2), Laguna Beach, CA, US, April 26, 
1989). Order Number DE89011188/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Los Alamos foil implosion project is intended to produce a 
source of intense laboratory x-radiation for physics and fusion stud- 
ies. Following the Pioneer shot series, the project is now embarking 
on the Laguna foil implosion experiments. In this series a Mark-IX 
helical generator will be coupled to an explosively-formed-fuse 
opening switch, a surface discharge closing switch, and a vacuum 
power flow and load chamber. The system design will be discussed 
and an overview of zero-, one-, and two-dimensional MHD preshot 
simulations will be presented. The generator should provide more 
than 11 MA of which ~5.5 MA will be switched to the 5-cm- radius, 
2-cm-high, 250-nm-thick aluminum foil load. This should give rise to 
a 1.1 ys implosion with tens of kilojoules of kinetic energy. Zero- 
dimensional calculations serve to optimize the pulse- power system. 
One-dimensional, Lagrangian, MHD calculations are made to esti- 
mate temperature, densities and radiation output. The temperature 
and density profiles predicted by the 1-D code are used as initial 
conditions for our 2-D Eulerian code. The 2-D calculations predict a 
small amount of radiated energy from a decoupled plasma associ- 
ated with Rayleigh-Taylor bubbles. This matter is predicted to have 
electron and ion temperatures in the keV regime as the bubble ma- 
terial thermalizes ahead of the bulk of the plasma. 


29927 (LRP-310/86, pp. 14-20) HFS and LFS scenarii for 
ICRF heating in JET. Sauter, O.; Villard, L.; Appert, K.; Vaclavik, J. 
Centre de Recherches en Physique des Plasmas, Lausanne 
(Switzerland). Dec 1986. (CONF-8704170—Exc.: International 
conference on plasma physics, Kiev, SU, April 6, 1987). In 1987 In- 
ternational conference on plasma _ physics. Order Number 
DE89006541/JAW. Available from NTIS (US Sales Only), PC 
AO3/MF A011 - OSTI. 

A global wave code for ICRF heating in slab geometry is used to 
compute the power absorbed by the plasma for high field side 
(HFS) and low field side (LFS) antennae. The study is made for a 
typical JET plasma. It is shown that LFS is at least as good as HFS 
due to the existence of global modes and that it should be much 
better in toroidal geometry. 4 refs., 2 figs. 


29928 (LRP-310/86, pp. 8-13) Global waves in the ICRF in 
jet plasmas. Villard, L.; Sauter, O.; Appert, K.; Vaclavik, J. Centre 
de Recherches en Physique des Plasmas, Lausanne (Switzerland). 
Dec 1986. (CONF-8704170—Exc.: International conference on 
plasma physics, Kiev, SU, April 6, 1987). In 1987 International con- 
ference on plasma physics. Order Number DE89006541/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

A toroidal global wave code has been developed for the study of 
ICRF heating in tokamak plasmas. The code takes into account the 
full geometry of the equilibrium and is suitable for the investigation 
of mode conversion scenarios. The influence of the existence of 
global waves is examined here. 4 refs., 3 figs. 


29929 


(LRP-310/86, pp. 1-7) Energy transfer from standing 
waves to gyrating particles. Appert, K.; Vaclavik, J. Centre de 
Recherches en Physique des Plasmas, Lausanne (Switzerland). 


Dec 1986. (CONF-8704170—Exc.: International conference on 
plasma physics, Kiev, SU, April 6, 1987). In 1987 International con- 
ference on plasma physics. Order Number DE89006541/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

A positive-definite local power absorption density for standing 
waves in stable plasmas is described. 3 refs., 1 fig. 


29930 (PPPL-2610) Measurements of the charge state dis- 
tribution and transport of iron impurity ions in TFTR plasmas 
by a multi-chord x-ray crystal spectrometer. Bitter, M.; Hsuan, 


H.; Hill, K.W.; Hulse, R.A.; von Goeler, S.; Johnson, D.; Grek, B. 
Princeton Univ., NJ (USA). Plasma Physics Lab. Apr 1989. 13p. 
DOE Contract AC02-76CH03073. (CONF-8902101—1: IAEA techni- 
cal committee meeting on impurity control, Naka, JP, February 13, 
1989). Order Number DE89010316/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The radial charge-state distribution and transport of iron impurity 
ions in ohmically heated TFTR plasmas has been determined by a 
detailed comparison of the x-ray spectra obtained from a high reso- 
lution multi-chord crystal spectrometer with the predictions from 
plasma modeling calculations. 9 refs., 3 figs., 1 tab. 


29931 (PPPL-2615) Linear optimal control of tokamak fu- 
sion devices. Kessel, C.E.; Firestone, M.A.; Conn, R.W. Princeton 
Univ., NJ (USA). Plasma Physics Lab. May 1989. 53p. DOE Con- 
tract ACO2-76CH03073. Order Number DE89011343/JAW. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The control of plasma position, shape and current in a tokamak 
fusion reactor is examined using linear optimal control. These ad- 
vanced tokamaks are characterized by non up-down symmetric 
coils and structure, thick structure surrounding the plasma, eddy 
currents, shaped plasmas, superconducting coils, vertically unstable 
plasmas, and hybrid function coils providing ohmic heating, vertical 
field, radial field, and shaping field. Models of the electromagnetic 
environment in a tokamak are derived and used to construct contro! 
gains that are tested in nonlinear simulations with initial perturba- 
tions. The issues of applying linear optimal control] to advanced 
tokamaks are addressed, including complex equilibrium control, 
choice of cost functional weights, the coil voltage limit, discrete con- 
trol, and order reduction. Results indicate that the linear optimal 
control is a feasible technique for controlling advanced tokamaks 
where the more common classical control will be severely strained 
or will not work. 28 refs., 13 figs. 


29932 (PPPL-2616) Neutral beam heating of detached plas- 
mas in TFTR. Bush, C.E.; Strachan, J.D.; Schivell, J.; Mansfield, 
D.K.; Taylor, G.; Grek, B.; Budny, R.; McNeill, D.H.; Bell, M.G.; 
Boody, F.P. Princeton Univ., NJ (USA). Plasma Physics Lab. May 
1989. 16p. DOE Contract AC02-76CH03073. Order Number 
DE89011296/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Detached plasmas on TFTR have been heated with neutral beam 
auxiliary power for the first time. At beam powers above 2 MW the 
detached plasmas in TFTR expand and reattach to the limiters. 
Deuterium and/or impurity gas puffing can be used to maintain plas- 
mas in the detached state at powers of over 5 MW. Transient 
events were observed in a number of these plasmas, including a 
confinement-related delay in evolution of the edge emissivity and 
some phenomena which appear similar to those seen in the H- 
mode. 16 refs., 5 figs. 


29933 (SAIC—89/1414) Theoretical studies in tokamak: Task 
1, Nonlinear effects of ICRF Power on drift wave stability and 
transport in tokamaks: Annual progress report. McBride, J.B. 
Science Applications International Corp., San Diego, CA (USA). 
1988. 6p. Sponsored by DOE Energy Research. DOE Contract 
AC03-88ER53270. Order Number DE89012484/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This report summarizes progress on Task 1 of Contract No. DE- 
AC03- 88ER53270 for the period April 15, 1988 thru April 14, 1989. 
During this time, major progress was made in the theoretical under- 
standing of nonlinear interactions of waves in the ion cyclotron 
range of frequencies (ICRF) with ion temperature gradient-driven 
drift modes (n, — modes) in tokamaks. A dispersion relation was 
derived for toroidal n; — modes nonlinearly modified by sideband in- 
teractions caused by a power source in the ICRF. Solutions of the 
dispersion relation show that n; — mode stability can be significantly 
affected by moderate ICRF power in low density and temperature 
operating regimes of experimental tokamaks such as PLT, or in the 
outer (edge) regions of more advanced tokamaks. Stability charac- 
teristics in these regimes are strongly modified using short 
wavelength ion Bernstein waves with kp > k, kop; > 1, KozVi < wo 
< KozVe, wo X we. & refs. 
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29934 (SAND-88-7172) Plasma switches for high current 
and fast time scale operation. Hamasaki, Seishi; Krall, N.A. San- 
dia National Labs., Albuquerque, NM (USA). Apr 1989. 222p. DOE 
Contract AC04-76DP00789. Order Number DE89010557/JAW. 
Available from NTIS, PC A10 - OSTI. 

During the past two years JAYCOR has made important contribu- 
tions to the understanding of the plasma opening switch (POS). 
During the first year of the program the task completed for Sandia 
was the development of a code, HYBRID-2D, which was written as 
a user code and delivered with a user's manual to Sandia National 
Laboratory to aid in a variety of studies. As an example of HYBRID- 
2D application to other SNL problems, simulation of a Z-pinch 
implosion by HYBRID-2D code was also performed. In the second 
year, the work contracted for was to investigate the effect of plasma 
instabilities on plasma conductivity, current penetration and power 
conditioning for POS. Other tasks include investigation of opening 
phase dependence on finite impedance load and effects due to the 
application of axial magnetic fields such as fast B field or slow B 
shaping field. The work in the second year has been carried out us- 
ing a combination of numerical models, HYBRID-2D and MEEC for 
application to the POS in the low density or strong curvature 
regimes. 5 refs., 20 figs. 


29935 (TRITA-PFU-88-08) Comparison between linear and 
toroidal Extrap systems. Lehnert, B. Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Plasma Physics and Fusion Research. 
Sep 1988. 15p. Order Number DE89612387/JAW. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Also available from: Royal Inst. of Tech., Stockholm (SE). Dept. 
of Plasma Physics and Fusion Research. 

The Extrap scheme consists of a Z-pinch immersed in an oc- 
tupole field generated by currents in a set of external conductors. A 
comparison between linear and toroidal Extrap geometry is made in 
this paper. As compared to toroidal systems, linear geometry has 
the advantages of relative simplicity and of a current drive by means 
of electrodes. Linear devices are convenient for basic studies of Ex- 
trap, at moderately high pinch currents and plasma temperatures. 
Within the parameter ranges of experiments at high pinch currents 
and plasma temperatures, linear systems have on the other hand 
some substantial disadvantages, on account of the plasma interac- 
tion with the end regions. This results in a limitation of the energy 
confinement time, and leads in the case of an ohmically heated 
plasma to excessively high plasma densities and small pinch radii 
which also complicate the introduction of the external conductors. 


29936 (TRITA-PFU-88-09) Measurement of Extrap T1 
plasma resistance. Saetherblom, H.E.; Drake, J.R. Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and Fusion 
Research. Sep 1988. 21p. Order Number DE89612410/JAW. Avail- 
able from NTIS (US Sales Only), PC A03/MF A014 - OSTI; INIS. 

Also available from: Royal Inst. of Tech., Stockholm (SE). Dept. 
of Plasma Physics and Fusion Research. 

A method to evaluate the plasma resistance of the Extrap-T1 
pinch is described. The method is based on a model for the sec- 
ondary side of the Ohmic heating transformer circuit. The result of 
an experimental test of the model is shown. Extrap-T1 plasma re- 
sistance data are presented. (authors). 


29937 


(UCID-21654) Auxiliary plasma heating and fueling 
models for use in particle simulation codes. Procassini, R.J.; 
Cohen, B.I. Lawrence Livermore National Lab., CA (USA). 14 Mar 


1989. 17p. DOE Contract W-7405-ENG-48. Order Number 
DE89011317/JAW. Available from NTIS, PC A03/MF AO1 - OSTI; 
GPO Dep. 

Computational models of a radiofrequency (RF) heating system 
and neutral-beam injector are presented. These physics packages, 
when incorporated into a particle simulation code allow one to simu- 
late the auxiliary heating and fueling of fusion plasmas. The 
RF-heating package is based upon a quasilinear diffusion equation 
which describes the slow evolution of the heated particle distribu- 
tion. The neutral-beam injector package models the charge 
exchange and impact ionization processes which transfer energy 
and particles from the beam to the background plasma. Particle 
simulations of an RF-heated and a neutral-beam-heated simple- 
mirror plasma are presented. 8 refs., 5 figs. 


29938 (UCID-21663) NUMO: A new (D,T) fusion diagnostic 
technique. Moran, M.J. Lawrence Livermore National Lab., CA 
(USA). 6 Feb 1989. 26p. DOE Contract W-7405-ENG-48. Order 
Number DE89011338/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A NeUtron MOnochromator, NUMO, for (D,T) fusion diagnostics 
is described. The monochromator consists of CH2 (n,p) converter 
foil, a sector-magnet monochromator and Faraday cup detector. 
This system can be used to study some details of (D,T) fusion reac- 
tion history. 6 refs., 5 figs. 


29939 (UCRL-—100225) High-average-power millimeter-wave 
FEL [free-electron laser] for plasma heating using the ETA-Il 
accelerator. Throop, A.L.; Atkinson, D.P.; Clark, J.C.; Deis, G.A.; 
Jong, R.A.; Nexsen, W.E.; Paul, A.C.; Scharlemann, E.T.; Stallard, 
B.W.; Thomassen, K.I. Lawrence Livermore National Lab., CA 
(USA). 10 Mar 1989. 7p. DOE Contract W-7405-ENG-48. (CONF- 
890335-137: 13. particle accelerator conference, Chicago, IL, US, 
March 20, 1989). Order Number DE89012294/JAW. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Microwave Tokamak Experiment (MTX) is under construction 
at LLNL to investigate the feasibility of intense, pulsed microwave 
radiation for plasma heating on future ignition tokamaks. A high- 
average-power free-electron laser (FEL) will use the Experimental 
Test Accelerator (ETA-II), a linear induction accelerator, in combina- 
tion with an advanced high-field wiggler, to produce 1-2 MW of 
power at 1-2-mm wavelengths for periods of up to 0.5s. The design 
of the FEL, termed the intense microwave prototype (IMP), is de- 
scribed, along with the status and major issues associated with the 
status and major issues associated with the experiment. 10 refs., 8 
figs., 4 tabs. 


29940 (UCRL-100535) Preparation for propagation and 
absorption experiments in MTX. Byers, J.A.; Cohen, R.H.; Fen- 
stermacher, M.E.; Hooper, E.B.; Meassick, S.; Rognlien, T.D.; 
Smith, G.R.; Stallard, B.W. Lawrence Livermore National Lab., CA 
(USA). Apr 1989. 6p. Sponsored by DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-8905120-9: 8. topical confer- 
ence on radio frequency power in plasmas, Irvine, CA, US, 1-3 May 
1989). Order Number DE89013572/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Preparatory calculations of microwave transmission through the 
MTX access duct, propagation of the waves through the plasma 
and the resulting power deposition profile on a calorimeter located 
on the tokamak inside wall have been performed. The microwave 
transmission calculations include the relative phase slippage of 
waveguide modes in the duct to determine the spatial structure of 
the wavefront at the duct exist. Ray-tracing calculations show sub- 
stantial spreading of the beam in the poloidal direction at densities 
above 1.5 x 10°° m-%, well within the range of the experiments. 
Initial experiments with low or high toroidal field (cyclotron reso- 
nance outside the plasma) will investigate both diffraction and 
refraction effects, without absorption. Estimates of the fractional ab- 
sorption of the beam in the initial experiments with the cyclotron 
resonance at the plasma axis have also been made. 4 refs., 3 figs. 


29941 Electron temperature measurements of the thermonu- 
clear plasma in the TFTR tokamak using millimeter wave 
plasma emission. Cavallo, A. (Princeton Univ., Plasma Physics 
Lab., Princeton, NJ (US)); Eftnimion, F.C.; Taylor, G.; Stauffer, F.J.; 
McCarthy, M.F.; Cutler, R.C. pp. 105-108 of Optical techniques for 
sensing and measurement in hostile environments. Gillespie, C.H.; 
Greenwell, R.A. SPIE Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (1987). (CONF-8705231—: Optical tech- 
niques for sensing and measurement in hostile environments, 
Orlando, FL, US, May 21, 1987). 

Precision measurements of the electron temperature and the 
electron temperature fluctuations in the Tokamak Fusion Test Reac- 
tor (TFTR) (major radius 2.6 meters, minor radius 0.8 meters, ion 
temperature 200 million degrees, electron temperature 70 million 
degrees ) are necessary to understand the details of plasma stabil- 
ity and energy confinement. These measurements must be made 
remotely since there will be high radiation levels (10'9 neutrons/ 
pulse, 100 rads/pulse) as well as high levels of stray radiofrequency 
energy (50 MHz) and times changes magnetic fields in the vicinity 
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of the tokamak. Three different instruments are used for these stud- 
ies: a fast scanning superneterodyne radiometer (0.002 sec 
temperature profile); a fast scanning Michelson Interferometer (0.01 
sec scan); and a twenty channel grating polychrometer which moni- 
tors electron temperature at twenty locations in the plasma 
continuously. The scanning radiometer uses state of the art mixers, 
detectors and levelers and must be heavily shielded from stray 
magnetic and radiofrequency fields, but is insensitive to neutrons 
and x-ray radiation. The Michelson system is relatively insensitive to 
radiation or stray fields. The grating instrument is located outside 
the 1.54 meter concrete shield wall to avoid a subtle neutron- 
detector interaction. Because of the large n, “He _ inelastic 
cross-section (7 barns at 1.25 MeV), the neutron flux from the 
tokama, can perturb the temperature of the liquid helium bath used 
to cool the detectors. A temperature rise of several millikelvin is 
equivalent to significant fraction of the temperature signal at the 
edge of the plasma. All three instruments may be calibrated abso- 
lutely and are designed for reliability and ease of maintenance. 


29942 A Michelson interferometer/polarimeter on the Toka- 
mak Fusion Test Reactor (TFTR). Park, H.K. (Princeton Univ. 
Plasma Physics Lab., Princeton, NJ (US)); Mansfield, D.K.; John- 
son, L.C.; Ma, C.H. pp. 110-113 of Optical techniques for sensing 
and measurement in hostile environments. Gillespie, C.H.; Green- 
well, R.A. SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). (CONF-8705231-: Optical techniques for 
sensing and measurement in hostile environments, Orlando, FL, 
US, May 21, 1987). 

A multichannel interferometer/polarimeter for the Tokamak Fusion 
Test Reactor (TFTR) has been developed in order to study the time 
dependent plasma current density (Jp) and electron density (ne) 
profile simultaneously. The goal of the TFTR is demonstration of 
breakeven via dueuterium and tritium (DT) plasma. In order to be 
operated and maintained during DT operation phase, the system is 
designed based on the Michelson geometry which possesses intrin- 
sic standing wave problems. So far, there has been no observable 
signals due to these standing waves. However, a standing wave re- 
sulted from the beam path design to achieve a optimum use of the 
laser power was found. This standing wave has not prevented initial 
10 channel interferometer operation. However, a single channel po- 
larimeter test indicated this standing wave was fatal for Faraday 
notation measurements. Techniques employing 1/2 wave plates and 
polarizers have been applied to eliminate this standing wave prob- 
lem. The completion of 10 channel Faraday rotation measurements 
may be feasible in the near future. 


29943 


Solid state laser driver for an ICF reactor. Krupke, 
W.F. (Lawrence Livermore National Lab., Livermore, CA (US)). 


Fusion Technology (USA), 15(2): 377-382 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

A conceptual design is presented of the main power amplifier of a 
multi-beamline, multi-megawatt solid state ICF reactor driver. Simul- 
taneous achievement of useful beam quality and high average 
power is achieved by a proper choice of amplifier geometry. An am- 
plifier beamline consists of a sequence of face-pumped rectangular 
slab gain elements, oriented at the Brewster angle relative to the 
beamline axis, and cooled on their large faces by helium gas that is 
flowing subsonically. The infrared amplifier output radiation is 
shifted to an appropriately short wavelength (<500 nm) using non- 
linear crystals that are also gas cooled. The authors project an 
overall driver efficiency >10% (including all flow cooling input 
power) when the amplifiers are pumped by efficient high-power Al- 
GaAs semiconductor laser diode arrays. 


29944 A megajoule class krypton fluoride amplifier for 
single shot, high gain ICF application. Rose, E. (Los Alamos Na- 
tional Lab., Los Alamos, NM (US)); Hanson, D.; Kang, M.; Krohn, 
B.; McLeod, J. Fusion Technology (USA), 15(2): 364-368 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

A design study is underway to define the optimal architecture for 
a KrF laser system which will deliver 10 Md of 248-nm light to an 
ICF target. The authors present one approach which incorporates fi- 
nal power amplifiers in the megajoule class, achieving 10 MJ with 
only four final amplifiers. Each double-pass laser amplifier employs 


two-sided electron-beam pumping of the laser gas medium. Analy- 
sis of the design is based on a Monte-Carlo electron-beam 
deposition code, a one-dimensional, time-dependent kinetics code, 
and pulsed power circuit modeling. Linear dimensions of the ampli- 
fier’s extracted gain volume are 6.25 m in height and length and 
5.12 m in width. Each amplifier handles 160 angularly multiplexed 
laser channels. The one-amagat, krypton-rich laser medium is 
e-beam pumped at 60 kW cm-* (4 MA at 3.3 MV) over the 2- 
microsecond duration of the laser beam pulse train. 


29945 Design issues for a light ion beam LMF driver. 
Ramirez, J.J. (Sandia National Lab., Albuquerque, NM (US)); Stin- 
nett, R.W.; Johnson, D.L.; Olson, C.L.; Mehlhorn, T.A.; Crow, J.T.; 
Quintenz, J.P.; Prestwich, K.R.; Desjarlais, M.P.; Olson, R.E. 
Fusion Technology (USA), 15(2): 350-356 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The U.S. Department of Energy is conducting a preliminary study 
of a Laboratory Microfusion Facility (LMF). A major goal of the LMF 
is the development of high-gain ICF targets in a laboratory environ- 
ment. Light ion beams are a candidate for the LMF driver. This 
paper discusses initial results from a study of a light ion beam 
driver for the LMF. An overview of the LMF design concept is pre- 
sented together with key design issues for the various subsystems. 


29946 Nuclear pumped laser for next step ICF driver. Balog, 
S. (Univ. of Illinois, Urbana, IL (US)); Chung, H.; Doczy, M.; 
Duraski, R.; Hutcheson, M.; Eglezopoulos, L.R.; Russ, D. Fusion 
Technology (USA), 15(2): 383-390 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

A conceptual design for an alternative laser driver for the Labora- 
tory Microfusion Facility (LMF) is presented. A pulsed fission reactor 
is used to excite an oxygen-iodine laser in this study based on pre- 
liminary data on nuclear pumping of O2('A). Although a working 
NPL of this specific type has not yet been assembled, the authors 
believe this concept holds great potential both as a test facility 
driver and as a future power reactor. 


29947 Nd. Lowdermilk, W.H. (Lawrence Livermore National Lab.., 
Livermore, CA (US)). Fusion Technology (USA), 15(2): 339-349 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, October 9, 1988). 

Recent ICF experiments indicate that high fusion energy gain (10- 
100) can be achieved using appropriately shaped, short wavelength 
laser pulses of roughly 10 MJ energy, 1000 TW power and 300 TW/ 
cm? intensity. These requirements can be met by Nd:glass lasers. 
The challenge is to reduce overall system cost to significantly below 
$1B. This paper discusses developments toward that goal. 


29948 Status of candidate drivers for a laboratory microfu- 
sion facility. Dean, S.O. (Science Applications International Corp. 
(US)); Topepfer, A.; Feiock, F.D.; Glass, A.J.; Godlove, T.F. Fusion 
Technology (USA), 15(2): 329-338 (Mar 1989). (CONF-881031—-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

Recent progress in inertial confinement fusion has led to planning 
for a Laboratory Microfusion Facility (LMF), in which high yield (200- 
1000 MJ) inertial confinement fusion (ICF) experiments would be 
conducted. Such a facility would optimize designs for high-gain iner- 
tial fusion capsules; maintain the U.S. nuclear weapons RandD 
capability; assess nuclear vulnerability effects and hardening issues; 
assess questions regarding ICF reactors for energy production and 
other applications; and provide a unique means of studying matter 
under extreme conditions. This paper describes the status, projec- 
tions, and development issues of the primary driver candidates for a 
near-term LMF facility: glass lasers, krypton-fluoride lasers, light ion 
beams and heavy ion beams. It is not intended to evaluate the rela- 
tive promise of the various candidate drivers, but rather as one 
input to a process that will lead to a systematic selection among the 
driver candidates for an LMF or for other applications. 


29949 REAC2. Mann, F.M. (Westinghouse Hanford Co., Rich- 
land, WA (US)). Fusion Technology (USA), 15(2): 449-452 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, 9-13 Oct 1988). 
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Radioactivity in fusion facilities is not made by the fusion process 
itself, but rather by neutron activation of the surrounding materials. 
Thus, in principle, fusion facilities can be designed to minimize the 
amount of radioactivity. The REAC2 code system calculates the 
production of radioactive species and the transmutation of the ele- 
ments. The code and libraries form an easy to use system that has 
been valuable for activation and transmutation studies. 


29950 The laboratory microfusion facility costing methodol- 
ogy. Harris, D.B. (Los Alamos National Lab., Los Alamos, NM 
(US)); Dudziak, DJ. Fusion Technology (USA), 15(2): 550-556 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The DOE-organized Laboratory Microfusion Facility (LMF) has a 
goal of generating 1000 MJ of fusion yield in order to perform 
weapons physics experiments, simulate weapons effects, and de- 
velop high-gain inertial confinement fusion (ICF) targets for military 
and civil applications. There are currently three options seriously 
being considered for the driver of this facility: KrF lasers, Nd:glass 
lasers, and light-ion accelerators. In order to provide a basis for 
comparison of the cost estimates for each of the different driver 
technologies, an LMF costing methodology has been devised. This 
methodology defines the driver-independent costs and indirect cost 
multipliers for the LMF to aid in the comparison of the LMF proposal 
cost estimates. 


29951 MHD fiow in insulating circular ducts for fusion blan- 
kets. Hua, T.Q. (Argonne National Lab., Argonne, IL (US)); Walker, 
J.S. Fusion Technology (USA), 15(2): 699-704 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

This paper treats steady laminar flows of liquid metals in electri- 
cally insulated circular ducts in the presence of strong, transverse 
nonuniform magnetic fields. The interaction parameter and Hart- 
mann number are assumed to be large, whereas the magnetic 
Reynolds number is assumed to be small. This problem is of impor- 
tance to MHD flows in fusion blankets especially when suitable 
insulating material is identified and developed for use in fusion reac- 
tor environments. Use of insulated duct could substantially reduce 
the MHD pressure drop and thus would simplify the design and en- 
hance the performance of the liquid-metal-cooled blankets. 


29952 The technology of the ion cyclotron range of frequen- 
cies. Hoffman, D.J. (Oak Ridge National Lab., Oak Ridge, TN 
(US)); Barber, G.C. Fusion Technology (USA), 15(2): 719-724 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Plasma heating using the ion cyclotron range of frequencies 
(ICRF) is the least expensive, most effective means of accomplish- 
ing auxiliary heating in fusion experiments. RF systems comprise 
two major elements: the transmitter and the antenna. The state of 
the art for transmitters is already at the megawatt level. The tech- 
nology of antennas is strongly coupled to the character of the 
plasma to be heated. Typically, these antennas are designed to op- 
erate at a high power density (1.2 kW/cm?) with an efficiency of 
96%. ICRF technology and options have improved over the past 
few years, owing to development and experiments; however, the 
optimal combination of options can be defined only when results 
from confinement experiments and test facilities are in hand. 


29953 A survey of ECH microwave technology. Moeller, C.P. 
(General Atomics, San Diego, CA (US)). Fusion Technology (USA), 
15(2): 725-733 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

A survey is presented of the microwave transmission system and 
antenna technology that has been developed for electron cyclotron 
heating (ECH) experiments using gyrotron and FEL sources. The 
development of these sources make the bulk heating of a fusion re- 
actor a realistic possibility. Utilization of these sources, with their 
high unit output power and higher order output modes, has required 
the development of novel transmission and launching systems. 
Many examples of such systems applied to tokamaks are given. 


29954 Sidewall flow instabilities in liquid metal MHD flow un- 
der blanket relevant conditions. Reed, C.B. (Argonne National 


Lab., Argonne, IL (US)); Picologlou, B.F. Fusion Technology (USA), 
15(2): 705-718 (Mar 1989). (CONF-881031-—: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

A flow instability has been observed in a rectangular thin conduct- 
ing wall duct in MHD experiments at ANL’s ALEX facility. It 
developed in a side layer jet attached to a side wall parallel to the 
applied B-field. The nature of the instability resembles very strongly 
that of a classic laminar instability in ordinary fluid mechanics. The 
phenomenon is distinguished from ordinary turbulence by its strong 
periodicity and its lack of small scale structure. A preliminary identi- 
fication of the factors which may influence the instability has been 
made. For the conditions and test section geometry reported here, 
and for Hartmann numbers in the range of 2700<M<5400, the in- 
stability appears at a critical Reynolds number in the range 
2650 <Ree, <5100. 


29955 Overview of target fabrication for LMF. Lane, MA. 
(Lawrence Livermore National Lab., Livermore, CA (US)). Fusion 
Technology (USA), 15(2): 778-782 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

Target design, fabrication and handling are central to the design 
of a Laboratory Microfusion Facility (LMF). Both direct and indirect 
drive target designs are being considered. This paper will address 
the target issues for the LMF concept, for the case of direct drive 
targets. Current direct-drive designs call for uniform liquid DT layers 
to be contained in a low density hydrocarbon foam shell at 20 - 
25°K, or uniform solid DT layers to be created on the interior of a 
solid shell at about 19°K. A conceptual plan for LMF target fabrica- 
tion is presented which addresses many of the issues raised by this 
new generation of ICF targets. Since these targets will require a 
cryogenic environment until they are imploded, solutions to a num- 
ber of problems including temperature stability, fill methods for 
various target designs, tritium supply, target transport, and target 
alignment must be integrated into a single cryogenic system which 
maintains the target over its lifetime. The simultaneous solution of 
all these issues will require a complex facility capable of integrating 
technologies ranging from foam chemistry to novel cryogenics. This 
paper outlines the requirements on such a facility as well as many 
solutions under consideration. 


29956 Resonant double loop antenna development at ORNL. 
Taylor, D.J. (Oak Ridge National Lab., Oak Ridge, TN (US)); Baity, 
F.W.; Brown, R.A.; Bryan, W.E.; Fadnek, A.; Hoffman, D.J.; King, 
J.F.; Livesey, R.L.; Mcliwain, R.L. Fusion Technology (USA), 15(2): 
1088-1092 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

As part of the development of ion cyclotron resonant heating 
(ICRH) of fusion plasmas, Oak Ridge National Laboratory (ORNL) 
has built resonant double loop (RDL) antennas for the Tokamak Fu- 
sion Test Reactor (TFTR) (Princeton Plasma Physics Laboratory, 
Princeton, New Jersey, United States) and Tore Supra (Centre 
d'Etudes Nucleaires, Cadarache, France). Each antenna has been 
designed to deliver 4 MW of power. The electrical circuit and the 
mechanical philosophy employed are the same for both antennas, 
but different operating environments lead to substantial differences 
in the designs of specific components. A description and a compari- 
son of the technologies developed in the two designs are 
presented. 


29957 Materials tests and analyses of Faraday shield tubes 
for ICRF antennas. King, J.F. (Oak Ridge National Lab., Oak 
Ridge, TN (US)); Baity, F.W.; Hoffman, D.J.; Walls, J.C.; Taylor, 
D.J. Fusion Technology (USA), 15(2): 1093-1096 (Mar 1989). 
(CONF-881031-—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

The ion cyclotron resonant frequency (ICRF) antennas for heating 
fusion plasmas require careful analysis of the materials selected for 
the design and the successful fabrication of high integrity braze 
bonds. Graphite tiles are brazed to Incone! 625 Faraday shield 
tubes to protect the antenna from the plasma. The bond between 
the graphite and Inconel tube is difficult to achieve due to the differ- 
ent coefficients of thermal expansion. A 2-D stress analysis showed 
the graphite could be bonded to Inconel with a Ag-Cu-Ti braze alloy 
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without cracking the graphite. Brazing procedures and nondestruc- 
tive examination methods have been developed for these joints. 
This paper presents the results of their joining development and 
proof testing. 


29958 Technology and physics implications of oscillating- 
field current drive in reversed-field pinches. Bathke, C.G. (Los 
Alamos National Lab., Los Alamos, NM (US)); Krakowski, R.A.; 
Schoenberg, K.F. Fusion Technology (USA), 15(2): 1082-1087 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The property of reversed-field pinches (RFPs) to relax to a near- 
minimum-energy state is the basis of oscillating-field current drive 
(OFCD), wherein plasma current is driven by modulating in quadra- 
ture the external toroidal and poloidal magnetic fields. Coupled 
plasma/circuit OFCD simulations of RFPs ranging from present ex- 
periments (ZT-P and ZT-40M) to the reactor (TITAN) indicate that 
the drive frequency and the amplitude of the plasma-current oscilla- 
tions decrease and the wall-plug current-drive efficiency increases 
with decreased plasma resistance so that minimum frequencies 
(-25 Hz) and plasma-current amplitudes (—1.6%) and maximum effi- 
ciencies (-0.3 A/W) are attained in the reactor regime. Methods for 
minimizing the reactive powers and for optimizing the current-drive 
efficiency for OFCD in RFPs have been identified. 


29959 lon cyclotron emission from energetic fusion prod- 
ucts in tokamak plasmas: A full-wave calculation. Batchelor, 
D.B. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831); Jaeger, E.F.; Colestock, P.L. Physics of Fluids B: Plasma 
Physics (USA), 1(6): 1174-1184 (Jun 1989). DOE Contract ACO5- 
840R21400. 

A full-wave ion cyclotron resonant heating (ICRH) code has been 
modified to allow calculation of cyclotron emission from energetic 
ions in tokamaks. The immediate application is to fusion alpha parti- 
cles in near-ignition devices. This permits detailed evaluation of 
proposed alpha particle diagnostics [Proceedings of the Thirteenth 
European Conference on Controlled Fusion and Plasma Heating, 
Schliersee, Federal Republic of Germany, 1986, edited by G. Brif- 
fod and M. Kaufmann (European Physical Society, Petit-Lancy, 
Switzerland, 1986), Part 1, Vol. 2, p. 37.] This full-wave approach 
automatically takes into account wall reflections, standing waves, 
and plasma absorption and overcomes the difficulties inherent in 
attempting to apply conventional geometrical optics to long wave- 
lengths. By calculating the coherent radiation field caused by an 
ensemble of localized current sources (and retaining the phase infor- 
mation), the directivity of pickup antennas is correctly represented. 


29960 Properties of ion temperature gradient drift instabili- 
ties in H-mode plasmas. Hahm, T.S. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08543); Tang, W.M. 
Physics of Fluids B: Plasma Physics (USA), 1(6): 1185-1192 (Jun 
1989). 

Experimental results from tokamaks such as DIII-D [Phys. Fluids 
31, 3738 (1988)] and JET [Proceedings of the 15th European Con- 
ference on Controlled Fusion and Plasma Heating (European 
Physical Society, Budapest, 1988), Vol. 12B, Part 1, p. 2239] have 
indicated that the electron density profile in H-mode ("high confine- 
ment”) discharges can be nearly flat over most of the plasma and in 
some cases, even inverted (outwardly peaked). These conditions 
have very interesting implications for pictures of anomalous thermal 
transport, based on the presence of ion temperature gradient (eta; ) 
drift instabilities. The present paper includes (i) a new derivation of 
the ion temperature gradient threshold for weak density grandient 
eta; modes when ion transit resonances are taken into account; and 
(ii) the first derivation of threshold conditions for the onset of eta; 
modes when eta; is negative, along with the properties of these 
negative eta; instabilities when the thresholds are exceeded. 


29961 Quiver-kinetic formulation of radio-frequency heating 
and confinement in collisional edge plasmas. Catto, P.J. 
(Lodestar Research Corporation, Boulder, Colorado 80306-4545); 
Myra, J.R. Physics of Fluids B: Plasma Physics (USA), 1(6): 1193- 
1204 (Jun 1989). 

The near fields in the collisional edge plasma of a radio- 
frequency-heated tokamak can cause one or more charged species 


to oscillate in the applied field with a quiver (or jitter) speed compa- 
rable to its thermal speed. By assuming the quiver motion 
dominates over drifts and gyromotion a completely new kinetic de- 
scription of the flows in an edge plasma is formulated that retains 
Coulomb collisions and the relevant atomic processes. Moment 
equations are employed to obtain a description in which only a 
lowest-order quiver-kinetic equation need be solved to evaluate the 
slow time particle fluxes and current induced by the applied fields. 
The electron heating by collisional randomization of their quiver mo- 
tion (inverse bremsstrahlung) is balanced by impact excitation 
losses since equilibration with the ions is too weak. A model plasma 
of electrons, neutrals, and a single cold ion species is considered to 
illustrate the utility of the quiver-kinetic formulation. The model 
predicts local electrostatic potential changes and a local E x B con- 
vective flux that is of the same magnitude and scaling as would be 
predicted by Bohm diffusion. 


29962 Magnetic cusp contours and measured ECRH sur- 
faces. Prelas, M.A. (Fusion Research Lab. Nuclear Engineering, 
Univ. of Missouri-Columbia, Columbia, MO (US)); Leal-Quiros, E.; 
Kunze, J.F.; Boody, F.P.; Miller, W.; Mosquera, M.; Javedani, J.; 
Pennington, T.; Plane, R.; Wei, W. Fusion Technology (USA), 15(2): 
1119-1124 (Mar 1989). (CONF-881031-—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

In experiments with a microwave heated magnetic crisp, the 
authors have observed the formation and collapse of a strongiy- 
magnetized, steady-state plasma. The formation and behavior of 
the plasma structure were examined in a variety of conditions. Hoid- 
ing microwave power constant and varying magnetic field strength, 
the plasma structure volume was observed to shrink, and the hole 
eventually collapsed as field strength was increased. Holding mag- 
netic field strength constant and varying microwave power, the 
plasma structure’s volume decreased as power was increased. 
However, they did not have sufficient microwave power to cause 
the hole structure to collapse. The magnetic confinement and the 
stability of the plasma in the cusp were also observed. 


29963 Optimization of elongated plasma shapes and their 
current profiles with respect to pressure-driven modes. Helton, 
F.J. (General Atomics, San Diego, California 92138-5608); Greene, 
J.M. Physics of Fluids B: Plasma Physics (USA), 1(6): 1205-1208 
(Jun 1989). 

Optimized equilibria were obtained in three different moderately 
elongated devices. The plasma cross-sectional shape and current 
profile were optimized to Mercier and ballooning modes for plasma 
equilibria in a racetrack device, a V-shaped bean device, and a 
spherical shell device. The resulting q profiles were nonmonotone. 
In general, triangulating the plasma increased the Mercier and bal- 
looning stability limits. The spherical shell-shaped equilibrium has 
inherently favorable Mercier and ballooning stability properties. 


29964 Analysis of Z-pinch dynamics with application to 
fibers. Rosenau, P. (Department of Mechanical Engineering, Tech- 
nion, Israel Institute of Technology, Haifa 32000, Israel); Nebel, 
R.A.; Lewis, H.R. Physics of Fluids B: Plasma Physics (USA), 1(6): 
1233-1241 (Jun 1989). 

A computer-aided study of Z-pinch plasma transport reveals a 
high level of structured behavior. The equations asymptote into time 
and space separable forms, with the profiles of all the variables de- 
termined solely by the time dependence of the plasma current. 
Plasma profiles (normalized with respect to their values on the axis 
and to the plasma radius) are almost independent of the level of 
Bremsstrahlung radiation and thus can be determined using the 
self-similar pattern of a nonradiating plasma. Radiation causes the 
plasma column to collapse within a finite time and is accompanied 
by a rapid growth in the density and pressure. The temporal growth 
of the temperature initially follows that of the current, but if the cur- 
rent crosses the Pease limit, the temperature also rapidly grows. 


29965 Electron behavior during electron cyclotron reso- 
nance heating in a stellarator. Trost, P. (Torsatror/Stellarator 
Laboratory, University of Wisconsin, Madison, Wisconsin 53706); 
Shohet, J.L. Physics of Fluids B: Plasma Physics (USA), 1(6): 
1242-1253 (Jun 1989). 

Experimental and theoretical studies of the electron energy distri- 
bution during electron cyclotron resonant heating of a target plasma 
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in the Interchangeable Module Stellarator (IMS) [IEEE Trans. 
Plasma Sci. PS-9, 212 (1981)] have been made. The experimental 
results show an electron energy distribution with a bulk Maxwellian 
component (fo) with a temperature of 10-25 eV, and a warm com- 
ponent (f;) with an average energy of 140-160 eV. The electron 
energy distribution is obtained numerically with a particle-following 
Monte Carlo simulation. To model the electron cyclotron heating in- 
teractions with the electrons, an rf collision model based on 
stochastic electron—wave interactions is used. Results from this sim- 
ulation are compared to experimental results. The experimental 
measurements and the calculated distributions agree well, to within 
experimental error. 


29966 M = 1 helicity source spheromak experiment. Fernan- 
dez, J.C. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545); Wright, B.L.; Marklin, G.J.; Platts, D.A.; Jarboe, 
T.R. Physics of Fluids B: Plasma Physics (USA), 1(6): 1254-1270 
(Jun 1989). 

In this paper extensive measurements of magnetic equilibrium 
and source parameters in the m = 1 helicity source spheromak ex- 
periment are described (previously called the kinked z-pinch source 
[Comments Plasma Phys. Control Fusion 9, 161 (1985)]). In the 
cylindrical entrance region connecting the stabilized z-pinch helicity 
source to the spheromak flux conserver, the observed equilibrium 
configuration is the helical azimuthal m = 1 state with no net axial 
flux. In the flux conserver, the equilibrium is a spheromak (m = 0) 
state with an m = 1 distortion. The magnetic equilibria observed are 
compared to theory. The performance of the source relative to 
coaxial helicity sources is also examined. 


29967 Nonlinear features of stimulated Brillouin and Raman 
scattering. Estabrook, K. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550); Kruer, W.L.; 
Haines, M.G. Physics of Fluids B: Plasma Physics (USA), 1(6): 
1282-1286 (Jun 1989). DOE Contract W-7405-ENG-48. 

Kinetic simulations illustrate some important nonlinear features of 
Raman and Brillouin backscattering. Steepening of the Brillouin- 
generated ion wave is observed and compared to theory. Examples 
of the rich competition between the Raman and Brillouin instabilities 
are discussed. 


29968 Measurements of absorption and Brillouin sidescat- 
tering from planar plasmas produced by 0.53 um laser light. 
Drake, R.P. (Lawrence Livermore National Laboratory, Livermore, 
California 94550); Turner, R.E.; Lasinski, B.F.; Campbell, E.M.; 
Kruer, W.L.; Williams, E.A.; Kauffman, R.L. Physics of Fluids B: 
Plasma Physics (USA), 1(6): 1295-1300 (Jun 1989). DOE Contract 
W-7405-ENG-48. 

A study of the absorption and scattering of laser light by planar, 
laser-produced plasmas is reported. Up to 4 kJ of 0.53 um laser 
light irradiated thick, gold targets in 1 nsec pulses at intensities up 
to 4 x 10'® W/cm?. The absorption was determined from measure- 
ments of the scattered light by an array of about 100 detectors. 
Stimulated Brillouin sidescattering, identified by the angular distribu- 
tion and spectrum of the scattered light, exceeded 10% of the laser 
energy for intensities above 10'S W/cm?. The observations are 
compared to those of previously reported experiments. It is sug- 
gested that a combination of collisional absorption, enhanced 
backscattering, and convective sidescattering produces the ob- 
served dependence on laser intensity. 


29969 Economic implications for fusion derived from ES- 
ECOM study. Delene, J.G. (Oak Ridge National Lab., Oak Ridge, 
TN (US)); Krakowski, R.A. Fusion Technology (USA),  15(2): 
1225-1232 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 
The main conclusion of the ESECOM study is that commercial fu- 
sion power plants have the potential to be economically competitive 
with present and future alternatives, while at the same time promis- 
ing significant environmental and safety advantages, if designed 
properly. Furthermore, a range of fusion reactor approaches was 
identified which appears to meet these economic, safety and envi- 
ronmental goals. Economic competitiveness is not automatic, but 
depends on achieving enhanced plasma and engineering perfor- 
mance, such as high beta with low transport losses, efficient current 
drive and improved high-field coils. The main design characteristics 


leading to lower cost of electricity are a high degree of safety assur- 
ance, compactness, improved coils, and advanced energy 
conversion coupled with the use of advanced fuels. 


29970 Generalized discrete mapping treatment of nonreso- 
nant ripple transport in a tokamak. Albert, J.M. (Laboratory of 
Plasma Studies, Cornell University, Ithaca, New York 14853); 
Boozer, A.H. Physics of Fluids B: Plasma Physics (USA), 1(6): 
1335-1336 (Jun 1989). 

A discrete mapping is used to analyze nonresonant ripple trans- 
port in a tokamak. Pitch-angle scattering is manifested in two 
different terms, as in a previous treatment of resonant ripple trans- 
port. The mapping is a generalization of one which recovers the 
standard banana-drift regime. This is one limit of the more general 
mapping presented here; in the other, the quasilinear value for the 
diffusion coefficient emerges. When the quasilinear value applies, it 
can be either much greater or much less than the corresponding 
banana-drift value, depending on the parameter values of the map- 
ping. 


29971 Dual far infrared laser diagnostic of magnetized 
plasmas. Darrow, D.S. (Princeton University, Plasma Physics Labo- 
ratory, P.O. Box 451, Princeton, New Jersey 08543); Park, H.K. 
Applied Optics (USA), 28(9): 1680-1684 (1 May 1989). 

A dual far infrared laser has been constructed and its properties 
have been exploited to probe tokamaklike discharges in the CDX 
toroidal device. Thermal variation of the difference frequency be- 
tween the two far infrared cavities is slow, although the cavities lack 
thermal stabilization, simply because their assembly on the same 
chassis exposes them to virtually identical temperature changes. 
The optical arrangement beyond the laser permits conversion within 
minutes between interferometry and density fluctuation observation, 
and within an hour between different operating wavelengths. Line 
average densities of 2 x 10' cm~° and coherent fluctuations in the 
neighborhood of 20 kHz have been measured with this diagnostic. 


29972 Information content of transient synchrotron radiation 
in tokamak plasmas. Fisch, NJ. (Princeton Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 08543 De- 
partment of Physics, Hunter College, New York, New York 10021); 
Kritz, A.H. Physical Review Letters (USA), 62(20): 2393-2396 (15 
May 1989). DOE Contract AC02-76CH03073 ;FG02-84ER53187. 

A brief, deliberate, perturbation of hot tokamak electrons pro- 
duces a transient, synchrotron radiation signal, in frequency-time 
space, with impressive informative potential on plasma parameters; 
for example, the dc toroidal electric field, not available by other 
means, may be measurable. Very fast algorithms have been 
developed, making tractable a statistical analysis that compares es- 
sentially all parameter sets that might possibly explain the transient 
signal. By simulating data numerically, we can estimate the informa- 
tive worth of data prior to obtaining tt. 


29973 Wall thickness measuring method and apparatus. 
Salzer, LJ.; Bergren, D.A. To Dept. of Energy, Washington, DC. 
USA Patent 4,798,002. 17 Jan 1989. Filed date 6 Oct 1987. vp. 
Available from Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

An apparatus for measuring the wall thickness of a nonmagnetic 
article having a housing supporting a magnet and a contiguous sup- 
porting surface is described. The tubular article and the housing are 
releasably secured to the supporting surface and a support member 
of an optical comparator, respectively. To determine the wall thick- 
ness of the article at a selected point, a magnetically responsive 
ball is positioned within the tubular article over the point and 
retained therein by means of a magnetic field produced by the mag- 
net. Thereafter, an optical comparator is employed to project a 
magnified image of the ball on a screen and the wall thickness a 
the selected point is calculated by using a ball surface measure- 
ment taken with the comparator in conjunction with a previously 
determined base line measurement. 
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Refer also to citation(s) 28397, 28397, 29155, 29162, 29260, 
29260, 29359, 29904, 29906, 29910, 29921, 29930, 29937, 29939, 
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29943, 29944, 29945, 29947, 29948, 29949, 29951, 29955, 29956, 
29957, 29957, 29958, 29958, 29962, 29962, 29969, 29969 


29974 (ANL/FPP/TM-234) Induction filtering for propor- 
tional counter amplifiers. Bennett, E.F. Argonne National Lab., IL 
(USA). Mar 1989. 37p. DOE Contract W-31109-ENG-38. Order 
Number DE89008992/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The interesting range of the neutron spectrum infusion blankets 
includes all energies up to 14 MeV. A limited region of this 
spectrum (from 1 keV to 1 MeV) is amenable to recoil-proton pro- 
portional counting and these measurements are now made routinely 
at the FNS facility at JAERI. One aspect of proportional counter 
measurements is a consequence of the necessity to acquire data at 
the lower energies in the presence of much more numerous events 
of higher energy which overload and saturate pulse amplifiers. Sat- 
uration, together with high count rates required for good statistical 
measurement precision, can introduce systematic errors into the de- 
termination of proton recoil distributions. Here we treat this overload 
distortion problem by a filtering technique designed specifically for 
the unique ionization response of the proportional counter. Ampli- 
fiers having optimal filtering will provide measured proton recoil 
spectra with substantially less distortion than amplifiers optimized 
for other types of detectors. 7 refs., 12 figs., 2 tabs. 


29975 (CONF-890403-6) ATF [Advanced Toroidal Facility] 
flux surfaces and related plasma effects. Colchin, R.J.; England, 
A.C.; Harris, J.H.; Hillis, D.L.; Jernigan, T.C.; Murakami, M.; Neil- 
son, G.H.; Rome, J.A.; Saltmarsh, M.J.; Anderson, F.S.B. Oak 
Ridge National Lab., TN (USA). 1989. 6p. DOE Contract ACO5- 
840R21400. From 7. international stellerator workshop; Oak Ridge, 
TN, US; April 10, 1989. Order Number DE89011231/JAW. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Flux surfaces in the Advanced Toroidal Facility (ATF) were 
mapped using an electron beam which was incident on a fluores- 
cent screen. Islands were found at r/a > 0.6, indicating the 
existence of field errors. Failure of the island size to scale with 
magnetic field indicated that the islands were intrinsic to the coils. 
The source of the field errors was found to be uncompensated 
dipoles in the helical coil feeds. The electron temperature was ob- 
served to be very low in the vicinity of the islands. Modifications 
were made to the helical field buswork to eliminate the field errors, 
and the flux surfaces were again checked using an electron beam. 
Islands at r/a > 0.6 were found to be greatly reduced in size, with 
the residual island at + = 1/2 scaling to 1 cm at B = 1 T. Initial 
experiments indicate that the plasma operating space has been ex- 
tended since the buswork modifications. 4 refs., 3 figs. 


29976 (CONF-890403-8) Coil configurations for low aspect 
ratio stellerators. Rome, J.; Morris, R.; Hirshman, S.; Fowler, R.; 
Merkel, P. Oak Ridge National Lab., TN (USA). 1989. 5p. DOE 
Contract AC05-840R21400. From 7. international stellerator work- 
shop; Oak Ridge, TN, US; April 10, 1989. Order Number 
DE89011570/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Using the NESCOIL code, it is possible to find a surface current 
distribution which can create a given last closed flux surface. Thus, 
almost any stellarator configuration can be created with either heli- 
cal or modular currents. In particular, we have succeeded in finding 
current distributions which generate the optimized ATF-Il configura- 
tion described in Hirshman’s paper. As the aspect ratio of the 
configuration is decreased, or the plasma-to-coil distance is in- 
creased, the harmonic content of the surface currents is increased. 
This makes it a challenge to cut the distribution into either discrete 
helical or modular coils which are attractive from an engineering 
point of view. Several approaches to this problem are discussed. 
There have been some hints of promising configurations, but to 
date, none of them are satisfactory. 2 refs., 7 figs. 


29977 (CONF-890403—11) Low-aspect-ratio optimization 
studies for ATF-Il. Hirshman, S.P.; Morris, R.N.; Hedrick, C.L.; 
Lyon, J.F.; Rome, J.A.; Painter, S.L.; Van Rij, W.l. Oak Ridge Na- 
tional Lab., TN (USA). 1989. 8p. DOE Contract AC05-840R21400. 
From 7. international stellerator workshop; Oak Ridge, TN, US; April 
10, 1989. Order Number DE89011580/JAW. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 


A numerical procedure for optimizing steliarator MHD and trans- 
port properties at finite 6 is described. This method is applied to 
finding a low-aspect-ratio ATF-Il configuration. 4 refs., 6 figs. 


29978 (CONF-890403-16) Measurements of ECH absorption 
on ATF using a polarization-controlled beam launcher. Bigelow, 
T.S.; Schaich, C.R.; White, T.L. Oak Ridge National Lab., TN 
(USA). 1989. 5p. DOE Contract AC05-840R21400. From 7. interna- 
tional stellerator workshop; Oak Ridge, TN, US; April 10, 1989. 
Order Number DE89012501/JAW. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

Electron cyclotron heating (ECH) is used on the Advanced 
Toroidal Facility (ATF) experiment at ORNL for plasma formation and 
heating. A 53.2 GHz gyrotron generates 200 kW cw which is trans- 
ported to ATF in 6.35 cm evacuated waveguide. Power is launched 
into ATF using a recently completed polarization controlled beam 
launcher which can launch a linear polarized beam with a —20 dB 
diameter of 12 cm at the plasma center. The launcher consists of a 
Vlasov mode converting antenna, a Teflon-copper laminate polariza- 
tion rotating grating, and a spherical focusing mirror. The plane of 
polarization can be remotely adjusted by rotating the grating with a 
motorized vacuum feedthrough. First pass plasma absorption is 
monitored in two planes of polarization using a dual-polarized detec- 
tor looking through a dome shaped scattering cut-off screen. During 
plasma operation, the detected signals indicate that absorption un- 
der ideal conditions is nearly complete. With low density or a shifted 
resonance zone, absorption is small and there are cases where 
there is mode coupling to the perpendicular polarization. This is pre- 
sumably due to shear in the ATF magnetic field. 2 refs., 3 figs. 


29979 (CONF-890403—20) Numerical methods for stellarator 
optimization. Morris, R.N.; Hedrick, C.L.; Hirshman, S.P.; Lyon, 
J.F.; Rome, J.A. Oak Ridge National Lab., TN (USA). 1989. 6p. 
Sponsored by DOE Energy Research. DOE Contract ACO05- 
840R21400. From 7. international stellerator workshop; Oak Ridge, 
TN, US; 10-14 Apr 1989. Order Number DE89012342/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A numerical optimization procedure utilizing an inverse 3-D 
equilibrium solver, a Mercier stability assessment, a deeply-trapped- 
particle loss assessment, and a nonlinear optimization package has 
been used to produce low aspect ratio (A = 4) stellarator designs. 
These designs combine good stability and improved transport with a 
compact configuration. 7 refs., 2 figs., 1 tab. 


29980 (CONF-890403-21) High-field, high-current-density, 
stable superconducting magnets for fusion machines. Lue, 
J.W.; Dresner, L.; Lubell, M.S. Oak Ridge National Lab., TN (USA). 
1989. 7p. Sponsored by DOE Energy Research. DOE Contract 
AC05-840R21400. From 7. international stellerator workshop; Oak 
Ridge, TN, US; 10-14 Apr 1989. Order Number DE89012352/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Designs for large fusion machines require high-performance su- 
perconducting magnets to reduce cost or increase machine 
performance. By employing force-flow cooling, cable-in-conduit con- 
ductor configuration, and NbTi superconductor, it is now possible to 
design superconducting magnets that operate a high fields (8-12 T) 
with high current densities (5-15 kA/cm* over the winding pack) in a 
stable manner. High current density leads to smaller, lighter, and 
thus less expensive coils. The force-flow cooling provides confined 
helium, full conductor insulation, and a rigid winding pack for better 
load distribution. The cable-in-conduit conductor configuration 
ensures a high stability margin for the magnet. The NbTi supercon- 
ductor has reached a good engineering material standard. Its 
strain-insensitive critical parameters are particularly suitable for 
complex coil windings of a stellarator machine. The optimization 
procedure for such a conductor design, developed over the past 
decade, is summarized here. If desired a magnet built on the princi- 
ples outlines in this paper can be extended to a field higher than 
the design value without degrading its stability by simply lowering 
the operating temperature below 4.2 K. 11 refs., 3 figs. 


29981 (CONF-8905120-3) Determination of fields near an 
ICRH antenna using a 3D magnetostatic Laplace formulation. 
Ryan, P.M.; Rothe, K.E.; Whealton, J.H.; Swain, D.W. Oak Ridge 
National Lab., TN (USA). 1989. 4p. DOE Contract AC05- 
840R21400. From 8. topical conference on radio frequency power 
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in plasmas; Irvine, CA, US; May 1, 1989. Order Number 
DE89011571/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

In the vicinity of an ICRH antenna strap, where there are no vol- 
ume currents and a free-space wavelength is much longer then the 
dimensions of interest, Ampere’s law reduces to a curl-free condi- 
tions on the magnetic field, allowing a magnetic scalar potential to 
be defined. This scalar potential is a solution of the three- 
dimensional (3D) Laplace equation and satisfies the following 
boundary conditions on the magnetic field: the line integral of the 
magnetic field around the current strap is equal to the current flow- 
ing in the strap and the perpendicular component of the magnetic 
field vanishes at conductor surfaces (no flux penetration of perfect 
conductors). This formulation allows for the magnetic field solution 
of quite complex 3D geometries, such as poloidal current straps 
with asymmetric radial feeds or detailed Faraday shield geometries. 
5 figs. 


29982 (CONF-8905120-4) ICRF antenna designs for CIT 
and Alcator C-Mod. Goulding, R.H.; Baity, F.W.; Goranson, P.L.; 
Hoffman, D.J.; Ryan, P.M.; Traylor, D.J.; Yugo, J.J. Oak Ridge Na- 
tional Lab., TN (USA). 1989. 4p. DOE Contract AC05-840R21400. 
From 8. topical conference on radio frequency power in plasmas; 
Irvine, CA, US; May 1, 1989. Oider Number DE89011579/JAW. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

An ion cyclotron range of frequencies (ICRF) launcher for the 
Compact Ignition Tokamak (CIT) has been designed. This launcher 
incorporates four current straps in a 2 x 2 configuration. The current 
straps consist of end-fed loops that are grounded in the middle. An 
antenna similar in geometry, size, and feed configuration to a single 
strap of the CIT launcher will be built for use on Alcator C-Mod. The 
design must provide maximum power levels of 4 MW/port for CIT 
and 2 MW/port for C-Mod, pulse lengths of 5-10 s for CIT and 1s 
for C-Mod, and power densities up to 2 kW/cm?. The design uses a 
Faraday shield consisting of Inconel rods with mechanically at- 
tached graphite tiles; the shield and the current strap are cooled by 
radiating to a gas-cooled backplane. A feed configuration compati- 


ble with the end-fed antenna design has been developed and 
features tunability in three bands in the range 65-130 MHz. It uses 
an external resonant loop with integral tuning elements. It has been 
designed to maximize power handling capabilities, minimize space 
requirements, and facilitate remote handling. 1 ref., 6 figs. 


29983 (CONF-8905120-6) lon energy and plasma measure- 
ments in the near field of an ICRF antenna. Caughman, J.B.O. Il; 
Ruzic, D.N.; Hoffman, D.J. Oak Ridge National Lab., TN (USA). 
1989. 5p. DOE Contract ACO5-840R21400. From 8. topical confer- 
ence on radio frequency power in plasmas; Irvine, CA, US; May 1, 
1989. Order Number DE89011611/JAW. Available from NTIS, PC 
AQ2/MF A01 - OSTI; GPO Dep. 

Plasma properties and ion energies have been measured in the 
near field of an ICRF antenna to determine the effects of rf fields in 
a magnetized plasma sheath on the energy of ions incident on the 
surface of the Faraday shield. A resonant loop antenna with a two- 
tier Faraday shield was used on the RF Test Facility at Oak Ridge 
National Laboratory (ORNL). The magnetic field near the antenna is 
~2 kG, and the plasma density is ~10'' cm-* with an electron 
temperature of 6-10 eV. The time-varying floating potential was 
measured with a capacitively coupled probe, and the time-averaged 
electron temperature, electron density, and floating potential were 
measured with a Langmuir probe. Both probes were scanned 
poloidally in front of the antenna, parallel to the current strap. Diag- 
nostics for measuring ion energies included a gridded energy 
analyzer located directly below the antenna. Measured ion energies 
are compared with predictions from a computational model for de- 
termining the energy and angular distribution of ions incident on a 
surface in a magnetized plasma sheath with a time-varying plasma 
potential. 7 refs., 3 figs. 


29984 (CONF-8905120—-7) Spectral shaping and phase con- 
trol of a fast-wave current drive antenna array. Baity, F.W.; 
Gardner, W.L.; Goulding, R.H.; Hoffman, D.J.; Ryan, P.M. Oak 
Ridge National Lab., TN (USA). 1989. 4p. DOE Contract AC05- 
840R21400. From 8. topical conference on radio frequency power 
in plasmas; Irvine, CA, US; May 1, 1989. Order Number 


DE89011567/JAW. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

The requirements for antenna design and phase control circuitry 
for a fast-wave current drive (FWCD) array operating in the ion cy- 
clotron range of frequencies are considered. The design of a phase 
contro! system that can operate at arbitrary phasing over a wide 
range of plasma-loading and strap-coupling values is presented for 
a four-loop antenna array, prototypical of an array planned for the 
Dill-D tokamak (General Atomics, San Diego, California). The goal 
is to maximize the power launched with the proper polarization for 
current drive while maintaining external control of phase. Since it is 
desirable to demonstrate the feasibility of FWCD prior to ITER, a 
four-strap array has been designed for DIll-D to operate with the 
existing 2-MW transmitter at 60 MHz. 3 refs., 6 figs. 


29985 (DOE/DP-—0069) LMF laboratory microfusion capabil- 
ity study: Phase 1, Summary. USDOE Assistant Secretary for 
Defense Programs, Washington, DC (USA). Inertial Fusion Div. 
1988. 102p. Order Number DE89011326/JAW. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

This report discusses the following topics on Laboratory Microfu- 
sion capability (LMC); Utility of an LMC; LMC Development Issues; 
LMC Requirements; Siting, Safety, and Environmental Criteria; 
Staffing and Management Issues; and Major Cost Factors. 8 figs., 
10 tabs. 


29986 (DOE/DP/40200-90) Thermal conductivity of dielec- 
tric thin films. Lambropoulos, J.C.; Jolly, M.R.; Amaden, C.A.; 
Gilman, S.E.; Sinicropi, M.J.; Diakomihalis, D.; Jacobs, S.D. 
Rochester Univ., NY (USA). Coll. of Engineering and Applied Sci- 
ence. May 1989. 63p. DOE Contract FC03-85DP40200. Order 
Number DE89011847/JAW. Available from NTIS, PC A04/MF A011 - 
OSTI; GPO Dep. 

A direct reading thermal comparator has been used to measure 
the thermal conductivity of dielectric thin film coatings. In the past, 
the thermal comparator has been used extensively to measure the 
thermal conductivity of bulk solids, liquids, and gases. The technique 
has been extended to thin film materials by making experimental im- 
provements and by the application of an analytical heat flow model. 
Our technique also allows an estimation of the thermal resistance of 
the film/substrate interface which is shown to depend on the method 
of film deposition. The thermal conductivity of most thin films was 
found to be several orders of magnitude lower than that of the ma- 
terial in bulk form. This difference is attributed to structural disorder 
of materials deposited in thin film form. The experimentation to date 
has centered primarily on optical coating materials. These coatings, 
used to enhance the optical properties of components such as 
lenses and mirrors, are damaged by thermal loads applied in high- 
power laser applications. It has been widely postulated that there 
may be a correlation between the thermal conductivity and the dam- 
age threshold of these materials. 31 refs., 11 figs., 8 tabs. 


29987 (DOE/EH-0074) Technical safety appraisal of the tri- 
tium systems test assembly Los Alamos National Laboratory. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (USA). Apr 1989. 191p. Order Number 
DE89010867/JAW. Available from NTIS, PC AO9/MF A01 - OSTI; 
GPO Dep. 

This report presents the results of a Technical Safety Appraisal of 
the Tritium Systems Test Assembly (TSTA) facility at the Los 
Alamos National Laboratory site conducted by an appraisal team 
assembled by the Department's Office of Safety Appraisals. This 
Technical Safety Appraisal addresses all operations associated with 
the TSTA facility. The appraisal team observed both operational, 
non-operational, and subsequent maintenance activities at TSTA 
during the course of this appraisal. The appraisal was conducted 
during onsite visits July 11-15 and July 25-August 5, 1988. The 
TSTA facility, which was constructed in an existing building, has 
been operational since 1982. Operations with tritium started in 
1984. The purpose of this facility is to develop and demonstrate 
technology for handling deuterium and tritium fuel for use in fusion 
reactors. Its major emphasis is on the development of systems and 
procedures for ensuring operating safety for the future design of ex- 
perimental and industrial fusion power reactors. Its activities include 
testing and improving components, assemblies, and operating pro- 
cedures for fusion energy applications. Operations are conducted in 
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a process loop and experimental research is conducted in glove- 
boxes. Integrated loop operations are periodic according to a 
technical test plan. When the loop is not operating, the tritium is 
stored on uranium beds. During part of the appraisal, integrated 
loop operations were underway then the operation was shutdown, 
thus the appraisal team was able to evaluate operations, shutdown 
and subsequent maintenance work. 


29988 (DOE/ER/52139-3) Simulation of the welding of irra- 
diated materials. Lin, Hua Tay. Auburn Univ., AL (USA). 17 Mar 
1989. 259p. DOE Contract FG05-86ER52139. Order Number 
DE89012524/JAW. Available from NTIS, PC A12/MF A011 - OSTI; 
GPO Dep. 

Helium was uniformly implanted using the “tritium trick” technique 
to levels of 0.18, 2.5, 27, 105 and 256 atomic part per million (appm) 
for type 316 stainless steel, and 0.3 and 1 appm for Sandvik HT-9 
(12 Cr-1MoVW). Both full penetration as well as partial penetration 
welds were then produced on control and helium-containing materi- 
als using the autogenous gas tungsten arc (GTA) welding process 
under full constraint conditions. For full penetration welds, both ma- 
terials were successfully welded when they contained less than 0.3 
appm helium. However, welds of both materials, when containing 
greater than 1 appm helium, were found to develop cracks during 
cooling of the weld. In type 316 stainless steel, catastrophic inter- 
granular failure occurred during cooling in the heat-affected zone 
(HAZ), leading to a crack extending nearly the length of the plate at 
the completion of the weld. When the helium content of type 316 
stainless steel exceeded 100 appm both HAZ cracking and brittle 
failure along the center line of the fusion zone occurred during cool- 
ing. In HT-9 the observed cracking was limited to only the beginning 
region of the weld. The cracking was found to be intergranular in 
nature and occurred along prior-austenite grain boundaries of the 
HAZ. For partial penetration welds, underbead intergranular crack- 
ing occurred in the HAZ of type 316 stainless steel containing 
helium greater than 2.5 appm. 116 refs., 83 figs., 13 tabs. 


29989 (DOE/ER/531 98-132) Initial operation of the MST 


[Madison Symmetric Torus] reversed field pinch. Almagri, A.F.; 
Assadi, S.; Beckstead; J.A.; Chartas, G.; Den Hartog, D.J.; Deng, 
X.; Dexter, R.N.; Hokin, S.A.; Hotta, E.; Kerst, D.W. Wisconsin 
Univ., Madison, WI (USA). Dec 1988. 12p. DOE Contract FG02- 


85ER53198. (IAEA-CN-50; CONF-881015-38: ). Order Number 
DE89011117/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

During the initial operation of the MST reversed field pinch, plas- 
mas have been obtained with current of 500 kA and reversal 
duration of 28 msec. Discharges typically are initiated with a loop 
voltage of 150 volts and attain a loop voltage of about 20 volts at 
the time of peak current. Density up to 2 x 10'° cm-% is obtained, 
and electron temperature is measured to be about 300 eV for 400 
kA plasmas. The plasma parameters are improving steadily with 
wall conditioning and field error reduction. Sawtooth-like oscillations 
and magnetic fluctuations are characterized. 2 refs., 4 figs. 


29990 (DOE/ER/53227-135) q Measurements during saw- 
tooth oscillations in a low q tokamak. Moyer, R.A.; Goetz, J.A.; 
Dexter, R.N.; Prager, S.C. Wisconsin Univ., Madison, WI (USA). 
Dept. of Physics. Apr 1989. 14p. DOE Contract FG02-86ER53227. 
Order Number DE89010563/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

The central safety factor during a sawtooth oscillation in material- 
limiter tokamak discharges in the TOKAPOLE II poloidal divertor 
tokamak is measured to be constant at 0.7 during a sawtooth oscil- 
lation. This result is identical to that observed earlier in the same 
device in magnetic-limiter discharges. Thus, the presence of 
scrape-off plasma beyond the divertor separatrix is not responsible 
for the absence of total reconnection. 12 refs., 3 figs. 


29991 (EGG-M-—08187) lon implantation data acquisition 
system. Struttmann, D.A.; Anderl, R.A. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). 1989. 5p. DOE Contract AC07-761D01570. 
(CONF-8905128-1: 5. conference on real-time computer applica- 
tions in nuclear, plasma and particle physics, San Francisco, CA, 
US, May 12, 1989). Order Number DE89011114/JAW. Available 
from NTIS, PC A0d2 - OSTI. 


This paper describes a data acquisition system developed for hy- 
drogen icn-driven permeation experiments for materials relevant to 
fusion technology. The system consists of an IMB PC-AT, CAMAC 
interface to diagnostic instrumentation and custom-developed soft- 
ware (BASIC) to provide time-history information for signals from 
several instruments including three quadrupole mass spectrometers. 
4 refs., 5 figs. 


29992 (EGG-M-15787) Compact ignition tokamak conven- 
tional facilities optimization. Commander, J.C.; Spang, N.W. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). 1987. 4p. DOE Contract 
AC07-761D01570. (CONF-871007-139: 12. symposium on fusion 
engineering, Monterey, CA, US, October 12, 1987). Order Number 
DE89011130/JAW. Available from NTIS, PC A02 - OSTI. 

A high-field ignition machine with liquid-nitrogen-cooled copper 
coils, designated the Compact Ignition Tokamak (CIT), is proposed 
for the next phase of the United States magnetically confined fusion 
program. A team of national laboratory, university, and industrial 
participants completed the conceptual design for the CIT machine, 
support systems and conventional facilities. Following conceptual 
design, optimization studies were conducted with the goal of 
improving machine performance, support systems design, and con- 
ventional facilities configuration. This paper deals primarily with the 
conceptual design configuration of the CIT conventional facilities, 
the changes that evolved during optimization studies, and the 
revised changes resulting from functional and operational require- 
ments (F and ORs). The CIT conventional facilities conceptual 
design is based on two premises: satisfaction of the F and ORs de- 
veloped in the CIT building and utilities requirements document, and 
the assumption that the CIT project will be sited at the Princeton 
Plasma Physics Laboratory (PPPL) in order that maximum utiliza- 
tion can be made of existing Tokamak Fusion Test Reactor (TFTR) 
buildings and utilities. The optimization studies required revaluation 
of the F and ORs and a second look at TFTR buildings and utilities. 
Some of the high-cost-impact optimization studies are discussed, in- 
cluding the evaluation criteria for a change from the conceptual 
design baseline configuration. The revised conventional facilities 
configuration are described and the estimated cost impact is sum- 
marized. 2 refs., 4 figs. 


29993 (EGG-M-89004) Fusion activation product behavior 
and oxidation-driven volatility. Piet, S.J. EG and G Idaho, inc., 
Idaho Falls, ID (USA). 1989. 19p. DOE Contract AC07-761D01570. 
(CONF-8904159-2: International Atomic Energy Agency fusion re- 
actor safety meeting, Jackson, WY, US, April 4, 1989). Order 
Number DE89011158/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The activation product inventory (Ci) in a fusion facility will likely 
be an order of magnitude higher than the tritium inventory. The 
dose conversion factors (Sv/Ci) for exposure to activation products 
are typically 1-4 orders of magnitude higher than for the weak tri- 
tium beta. Fortunately, most activation products are expected to be 
considerably less mobile and more easily confined than tritium. Still, 
extensive test data and analytical capabilities are needed to demon- 
strate adequate control of activation products during operation, 
accidents, and waste management. Activation product issues include 
inventory prediction, routine control and confinement, accidental 
mobilization, in-building transport, environmental transport, and off- 
site doses. A brief status is given. In particular, routine control and 
in-building transport have received little attention. US experimental 
activities regarding mobilization of activation products in high tem- 
perature oxidizing transients are reviewed. Oxidation-driven volatility 
results are summarized for austenitic steel, ferritic steel, vanadium 
and copper alloys. Depending on expected operating and accident 
conditions, tests have been conducted at temperatures ranging from 
400 to 1600°C for 1, 5, and 20 h. 12 refs., 3 figs., 3 tabs. 


29994 (EGG-M-89016) Offsite dose calculations for hypo- 
thetical fusion facility accidents. Brereton, S.J.; Piet, S.J.; Porter, 
L.J. EG and G Idaho, Inc., Idaho Falls, ID (USA). 1989. 28p. DOE 
Contract ACO7-761D01570. (CONF-8904159-3: International Atomic 
Energy Agency fusion reactor safety meeting, Jackson, WY, US, 
April 4, 1989). Order Number DE89011136/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The FUSCRACS code has been developed to assess offsite con- 
sequences of potential fusion reactor accidents. Exposure pathways 
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include inhalation, cloudshine, groundshine and ingestion. For most 
pathways, offsite doses can be assessed for 259 isotopes, including 
tritium as HTO. The ingestion model handles 145 isotopes, which 
may enter the food chain and be of metabolic importance. Both 
acute and chronic exposures can be evaluated. The acute dose is 
that incurred during and shortly after plume passage and includes 
contributions from cloudshine during plume passage, seven days of 
groundshine, and the committed dose over an organ-dependent 
critical time period due to inhalation during plume passage. Early fa- 
talities are assessed on the basis of acute radiation exposure to the 
bone marrow, lungs, and lower large intestinal wall. Early injuries or 
illnesses are evaluated on the same basis. The chronic dose in- 
cludes the 50-year dose commitment from inhalation during plume 
passage and of resuspended material, the 50-year dose commit- 
ment from ingestion of contaminated foodstuffs, and the dose from 
long term groundshine. Latent cancer fatalities may occur as a result 
of early or chronic radiation exposure. These are estimated using a 
linear relationship between doses and latent cancer cases. The 
chronic whole body dose to the population in the area surrounding 
the facility can also be determined. 18 refs., 3 figs., 8 tabs. 


29995 (ENEA-RT-FUS-88-14, pp. 11-15) FTU poloidal sys- 
tem. Manufacturing and testing. Lovisetto, L. (Associazione 
EURATON-ENEA sulla Fusione, Frascati (Italy)); Gasparotto, M.; 
Pizzuto, A.; DAI Mut, G.; Marin, M.; Tacchi, E. ENEA, Rome (Italy). 
1988. (CONF-880929-: 15. symposium on fusion technology, 
Utrecht, NL, 19-23 Sep 1988). In Contributions to the '15.th Sympo- 
sium on Fusion technology. Utrecht 19-23 Sep 1988. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

In order to reach the expected performance, the FTU tokamak 
will have to operate at very high levels of magnetic fields for at least 
10000 experimental shots. The toroidal magnet and the poloidal 
field windings will undergo very high stresses due to thermal and 
electromagnetic loads. After a survey of the poloidal field winding 
requirements the paper reports the main manufacturing process and 
equipment used for the construction of the coils; the mechanical 
and electrical tests are also illustrated. 


29996 (ENEA-RT-FUS—88-14, pp. 45-49) Approaching igni- 
tion in view of some of the most recent trends in global energy 
confinement scaling. Giannella, R. (Associazione EURATON- 
ENEA sulla Fusione, Frascati (Italy)); Roccella, M. ENEA, Rome 
(Italy). 1988. (CONF-880929-: 15. symposium on fusion technol- 
ogy, Utrecht, NL, 19-23 Sep 1988). In Contributions to the 15.th 
Symposium on Fusion technology. Utrecht 19-23 Sep 1988. Avail- 
able from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

A numerical code has been developed to attempt an analysis ac- 
cording to different scaling laws and operating scenarios of several 
recently proposed tokamak. In the used plasma model, profile con- 
sistency between current density and temperature have been 
assumed taking into account neoclassical conductivity. Given the 
scaling law and the scenario, the code scans all the configuration 
space looking for the "machines” capable of reaching ignition, ac- 
cording to some simple technological constraints. The results for the 
most conservative situation considered are shown. 


29997 (HEDL-SA-3603) The US fusion materials program: 
Status and directions. Doran, D.G. Westinghouse Hanford Co., 
Richland, WA (USA). May 1987. 21p. DOE Contract AC06- 
76FF02170. (CONF-870501-7: 6. ASTM-Euratom symposium on 
reactor dosimetry, Jackson Hole, WY, US, May 31, 1987). Order 
Number DE89011048/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The general long term objective of the Fusion Materials Program 
of the Office of Fusion Energy is the development of new or im- 
proved materials that will enhance the economic and environmental 
attractiveness of fusion as an energy source. The US Magnetic 
Fusion Program Plan, as augmented by the Technical Planning Ac- 
tivity (TPA), calls for information to be developed on critical issues 
such that a decision can be made by about 2005 on whether to pur- 
sue fusion as a viable energy source. Viability will be evaluated in 
at least four areas: technical, economic, environmental, and safety. 
The Fusion Materials Program addresses directly only the magnetic 
confinement option, although some of the information gained is ap- 
plicable to the alternative approach of inertial confinement. The 





scope of this paper is limited to programs in which a primary con- 
cern is bulk neutron radiation effects, as opposed to those in which 
the primary concern is interaction of the materials with the plasma. 
14 refs. 


29998 (IYaF-88-122) Energy recuperation of intense proton 
beam compensated by slow electrons. Gusel’nikov, V.1I.; 
Meshkov, I.N.; Orishich, T.1.; Savkin, V.Ya.; Funtikov, V.P. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 30p. (In 
Russian). Order Number DE89612435/JAW. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Experimental studies of direct transformation (recuperation) of in- 
tense ion beam energy are described. In a recuperator low-energy 
electrons of a beam are separated by a grid unit and ions are de- 
tected by one of the three types of collectors: plane, "Faraday 
cylinder” with a grid in the input hole and without it. The transforma- 
tion of proton beam energy with current density up to 150 mA/cm? 
at current pulse duration of 300 » and power of ~ 0.5 kW is real- 
ized with the efficiency of 70%, at power up to 30 kW - with the 
efficiency of about 50%. The investigation results can be used for 
the development of recuperation systems in thermonuclear facilities. 
14 refs.; 20 figs.; 4 tabs. 


29999 (LA-UR-89-200, pp. 5-11) Laser target fabrication at 
the Naval Research Laboratory. Shirey, L.M. (Microelectronics 
Processing Facility, Washington, DC (USA)). Los Alamos National 
Lab., NM (USA). 1988. (CONF-8806170-: 6. target fabrication spe- 
cialists’ meeting, Los Alamos, NM, US, June 20, 1988). In 6th target 
fabrication specialists meeting: Proceedings, June 23, 1988 Ses- 
sions. Order Number DE89006526/JAW. Available from NTIS, PC 
A10/MF A01. 

Three years ago the Microelectronics Processing Facility (MPF), 
part of the electronics science and technology division at the Naval 
Research Laboratory (NRL), expanded its functions to include pro- 
duction of microstructures. The main interest was to design and 
fabricate laser targets for experiments on the NRL Laser Plasma 
lab’s 1.5KJ, Nd-glass Pharos Ill laser and other lasers used by the 
Space Science and Plasma Physics Divisions. This paper will in- 
clude a description of the MPF and its capabilities, some examples 
of successfully produced targets, details of the fabrication of one 
particular target, and a brief discussion of some of the new pro- 
cesses and samples that are being developed. 


30000 (LA-UR-89-200, pp. 12-23) High-sensitivity radiogra- 
phy detects very small defects in laser fusion targets. Stupin, 
D.M. Los Alamos National Lab., NM (USA). 1988. (CONF-88061 70— 
: 6. target fabrication specialists’ meeting, Los Alamos, NM, US, 
June 20, 1988). In 6th target fabrication specialists meeting: Pro- 
ceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

Digital subtraction radiography is a near-real-time technique that 
can detect extremely small variations in thickness or density. This 
technique, was used with a microfocus x-ray source having a nomi- 
nal 10-um-diam focal spot to image 2-ym-diam tungsten wires and 
thickness variations as small as 0.1% measured over large areas. 
Although these samples were flat, experiments using positioning 
techniques common to the target fabrication community should yield 
similar sensitivities on spherical inertial confinement fusion (ICF) tar- 
gets. These tests were limited to 17-keV x-rays, a useful energy for 
their targets. Hopefully this technique will be expanded to other en- 
ergies as well. The technique needs to be improved to detect 0.1% 
thickness variations occurring within areas as small as 10 um in 
diam to meet the needs of ICF target characterization. Such im- 
provements are possible with devices that are either described in 
the literature or available commercially. This method is fast and 
readily adapted to ICF-target-characterization techniques. To reduce 
noise, 128 video frames in both a background and a foreground im- 
age were averaged, and then subtracted one from the other to 
reveal the defects. This image processing takes less than 30 s on 
equipment that costs less than $10,000. Radiographing ICF targets 
in three orthogonal positions easily provides background and fore- 
ground images; any one of these orthogonal views can serve as the 
background image for the other two. 12 references, 7 figures. 


30001 (LA-UR-89-200, pp. 24-26) Ablation layer coating on 
inertial fusion targets at University of Rochester’s Laboratory 
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for Laser Energetics. Kim, H. (Univ. of Rochester, NY (USA)); 
Gram, R.Q.; Soures, J.M. Los Alamos National Lab., NM (USA). 
1988. (CONF-8806170-: 6. target fabrication specialists’ meeting, 
Los Alamos, NM, US, June 20, 1988). In 6th target fabrication spe- 
cialists meeting: Proceedings, June 23, 1988 Sessions. Order 
Number DE89006526/JAW. Available from NTIS, PC A10/MF A01. 
At the University of Rochester's Laboratory for Laser Energetics 
(LLE), ablation layers are deposited on DT filled glass microbalioon 
targets or unfilled polymer shell targets by a parylene coating 
scheme. The parylene process is material specific and works only 
for the di-para-xylylene and its derivatives. The accurate and pre- 
cise control of parylene coating thickness is pertormed by a laser 
reflectometer. If targets are supported using glass fibers of films, 
these constitute a significant perturbation to the sphericity and can 
contribute to hydrodynamic instability growth during the implosion 
process. An alternate target support scheme which was developed 
at LLE utilizes spider webs to minimize the target mass perturbation. 
The tensile strength achieved in bounce-coated parylene layers al- 
lows high fuel pressures in polymer shell targets. 5 references. 


30002 (LA-UR-89-200, pp. 27-31) X-ray microscopy of iner- 
tial fusion targets using a laser produced plasma as an X-ray 
source. Kim, H. (Univ. of Rochester, NY (USA)); Wittman, M.D. Los 
Alamos National Lab., NM (USA). 1988. (CONF-8806170-: 6. tar- 
get fabrication specialists’ meeting, Los Alamos, NM, US, June 20, 
1988). In 6th target fabrication specialists meeting: Proceedings, 
June 23, 1988 Sessions. Order Number DE89006526/JAW. Avail- 
able from NTIS, PC A10/MF A01. 

With the advent of an ablative layer coating technology for 
mechanically nonsupported ICF targets, the conventional optical in- 
terferometric technique for the characterization of these targets is 
no longer feasible since the batch process of this bounce coating 
technique makes it difficult to account for individual targets. A soft 
X-ray contact microradiography method which was developed for 
this purpose is limited in resolution by the 0.5-um grain size of the 
photographic medium used. Utilization of an x-ray sensitive photore- 
sist extends the resolution to as low as 50 A. The use of a 
laser-generated x-ray source for x-ray microscopy appears to re- 
quire much less energy than published photoresist sensitivity data. 
A single-shot exposure of 100 J, 0.527-um wavelength and 1-ns 
laser shot suffices for image formation. The resulting x-ray micro- 
graphs show a higher spatial resolution than the images obtained 
by previous radiography techniques. The resolution of 0.2 um in the 
present study is due to the finite size of the x-ray source. 2 figures. 


30003 (LA-UR-89-200, pp. 32-41) Study of factors affecting 
the deposition of smooth plasma polymers. Crawley, R.L. (KMS 
Fusion, Inc., Ann Arbor, MI (USA)); Daukas, J.C.; Murrell, S.R. Los 
Alamos National Lab., NM (USA). 1988. (CONF-8806170-: 6. tar- 
get fabrication specialists’ meeting, Los Alamos, NM, US, June 20, 
1988). In 6th target fabrication specialists meeting: Proceedings, 
June 23, 1988 Sessions. Order Number DE89006526/JAW. Avail- 
able from NTIS, PC A10/MF A01. 

The authors have been working to develop smooth CH coatings 
on glass and polymer spherical fuel capsules. They have been 
working on improving the surface finish of the glow discharge poly- 
mer (GDP) coatings. The developments accomplished along the 
way are summarized in this report. It was concluded that mound- 
like growth structures in GDP coatings can be reduced by adjusting 
gas flow conditions to deter the growth of gas phase nucleated par- 
ticulates. Also, the background “cauliflower” type surface finish 
appears to be effected by plasma parameters including R-F power. 
This may be due to a change in dominance of normal surface addi- 
tion polymerization versus crosslinking as the primary deposition 
mechanism. However, more work is needed in this area to elucidate 
what mechanism is responsible for the reduction of the cauliflower 
surface texture. 4 references, 8 figures. 


30004 (LA-UR-89-200, pp. 55-62) Low-density resorcinol- 
formaldehyde foams for direct-drive laser ICF targets. Kong, F. 
(Lawrence Livermore National Lab., CA (USA)); Buckley, S.; Caley, 
L.; Haendler, B.; Hair, L.; Letts, S. Los Alamos National Lab., NM 
(USA). 1988. DOE Contract W-7405-ENG-48. (CONF-8806170-: 6. 
target fabrication specialists’ meeting, Los Alamos, NM, US, June 


20, 1988). In 6th target fabrication specialists meeting: Proceed- 
ings, June 23, 1988 Sessions. Order Number DE89006526/JAW. 
Available from NTIS, PC A10/MF A01. 

Target design for a direct-drive, high gain ICF target calls for the 
use of a low-density, low-atomic-number foam to define and stabi- 
lize liquid DT in a spherical shell configuration. The development of 
low-density foam materials from resorcinol-formaldehyde (RF) sys- 
tem was initiated by R. W. Pekala at LLNL. The synthesis of RF 
foams involves the condensation reaction of the monomers resorci- 
nol and formaldehyde to form a sol-gel in a slightly basic aqueous 
solution at elevated temperature. After curing, the gel is treated with 
an acid to allow more crosslinking between molecules with hydrox- 
ymethyl grcups and then by supercritical extraction from liquid 
carbon dioxide to form a foam. The effects of formulation and curing 
on foam properties has been investigated. Carbonization has been 
used as a way to increase the mechanical strength of RF foams. In 
this paper, results form the formulation and curing studies, and the 
properties of RF and carbonized RF (CRF) foams are discussed as 
related to design specifications. 3 references, 3 figures. 


30005 (LA-UR-89-200, pp. 79-89) Low-voltage scanning 
electron microscopy of target materials. Price, C.W. (Lawrence 
Livermore National Lab., CA (USA)); McCarthy, P.L. Los Alamos 
National Lab., NM (USA). 1988. DOE Contract W-7405-ENG-48. 
(CONF-8806170-: 6. target fabrication specialists’ meeting, Los 
Alamos, NM, US, June 20, 1988). In 6th target fabrication special- 
ists meeting: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

The improved resolution of a SEM equipped with a field-emission 
gun (FESEM) at low-voltage is highly beneficial for the examination 
of many types of low-density materials. Low-density materials 
frequently have fine, delicate microstructures that are highly suscep- 
tible to distortion and damage and are difficult to analyze and in a 
conventional SEM. Specimens previously examined in a conven- 
tional SEM required conductive coatings to eliminate charging and 
achieve high-resolution. However, cell structures in low-density poly- 
mer foams can be severely distorted by coatings, and much of the 
fine structural detail can be obliterated. In extreme cases, coatings 
can form artifact structures that are unrelated to the actual structure. 
Thin membranes that form cell walls in some polymer foams also 
are extremely susceptible to electron-beam damage. This paper will 
demonstrate the severity of these problems in ICF materials, show 
that they can be substantially reduced by low-voltage scanning 
electron microscopy (LVSEM), and demonstrate that the resolution 
of the FESEM at low voltage is adequate to resolve much of the 
fine structural detail in these materials. 12 references, 7 figures. 


30006 (LA-UR-89-200, pp. 90-100) Recent results in glass 
shell fabrication. Miller, W.J. (KMS Fusion, Inc., Ann Arbor, MI 
(USA)); Belanger, R.P. Los Alamos National Lab., NM (USA). 1988. 
(CONF-8806170-: 6. target fabrication specialists’ meeting, Los 
Alamos, NM, US, June 20, 1988). In 6th target fabrication special- 
ists meeting: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

As the ICF program advances, the energy delivered by drivers in- 
creases, requiring glass shell targets of larger diameters and wall 
thicknesses. The glass shell fabrication goals then are to steadily 
increase the range of diameters and wall thicknesses as well as to 
increase the average wall uniformity over the entire size range. 
Using the drop tower technology the authors are pursuing two ap- 
proaches: to optimize the key experimental processing parameters, 
and to optimize the feed-stock gel composition. In the early 80's 
they emphasized the processing parameters, achieving greater con- 
trol and reliability over the process as well as extending the shell 
size range. More recently they have concentrated on the gel feed- 
stock. In this paper they report significant increases in the shell size 
range and overall wall uniformity of their shells using optimal gel 
feed-stock. In addition they report on-going experiments (similar to 
those used in industry for quality assurance) designed to identify 
any significant, processing parameters not found by their other 
methods. 5 references, 5 figures. 


30007 (LA-UR-89-200, pp. 42-54) Composite foams. Nyitray, 
A.M.; Williams, J.; Wilkerson, M. Los Alamos National Lab., NM 
(USA). 1988. (CONF-8806170-: 6. target fabrication specialists’ 





ERA Vol. 14, No. 14 315 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 





meeting, Los Alamos, NM, US, 20-24 Jun 1988). In 6th target fabri- 
cation specialists meeting: Proceedings, June 23, 1988 Sessions. 
Order Number DE89006526/JAW. Available from NTIS, PC A10/MF 
A01; 1. 

Composite foams have been prepared which incorporate the best 
attributes of two materials. Polystyrene emulsion foams prepared by 
the Unilever method, Si aerogel, and resole foams have been stud- 
ied for use in laser fusion targets. Foams for this application need 
to be strong enough to withstand machining operations and han- 
dling, yet they also require small pore/cell sizes because they must 
hold liquid DT against gravitational forces. These attributes are diffi- 
cult to achieve in a single foam. The polystyrene emulsion foams 
have the advantages that they can be prepared easily over a wide 
range of densities (.015 g/cc to 0.20 g/cc) and are easy to handle 
and machine; however, the small cell sizes needed for good wicking 
of the DT liquid fuel are difficult to achieve. On the other hand, Si 
aerogel and resole foams have the desired small cell size (< 0.1 
pm), but the materials are mechanically weak making them difficult 
to handle and machine. Using a backfilling process, the authors 
have been able to make binary composite foams in which the cells 
of the polystyrene emulsion foam have been filled with aerogel or 
resole foam. These materials have the small cell sizes needed for 
good wicking of the liquid DT fuel and are rugged and easy to ma- 
chine. 3 references, 8 figures. 


30008 (LA-UR-89-200, pp. 63-70) Low-density polystyrene 
foams for direct-drive laser ICF targets. Haendler, B.L. 
(Lawrence Livermore National Lab., CA (USA)); Cook, R.C.; James, 
D.L.; Kong, F.; Letts, S.A.; Mance, S.C.; Overturf G.E. Ill; Schu- 
mann, D.L.; Thomas, C. Jr. Los Alamos National Lab., NM (USA). 
1988. DOE Contract W-7405-ENG-48. (CONF-8806170-: 6. target 
fabrication specialists’ meeting, Los Alamos, NM, US, 20-24 Jun 
1988). In 6th target fabrication specialists meeting: Proceedings, 
June 23, 1988 Sessions. Order Number DE89006526/JAW. Avail- 
able from NTIS, PC A10/MF A011; 1. 

Foams are being developed for the direct-drive, ICF targets. The 
target design calls for a spherical shell of foam that can be wetted 
with liquid DT. One of the candidate materials for these targets is 
low-density polystyrene (PS) foam. The process used for making 
these foams is based on an inverse-emulsion system developed by 
Unilever Research Laboratory. A number of test have been 
conducted to test the performance of PS foams as targets. The ad- 
vantages of PS foams over other foam candidates lie in their 
superior mechanical strength and ease of machinability. Their dis- 
advantages lie in their relatively large cell size and coefficient of 
thermal expansion and in their lack of easy reproducibility. 6 refer- 
ences, 2 figures 


30009 (LA-UR-89-200, pp. 71-78) Characterization of low- 
density materials and their precursers. Letts, S.A. (Lawrence 
Livermore National Lab., CA (USA)); Buckley, S.R.; Chen, C.; Cook, 
A.R.; Cook, R.; Haendler, B.L.; Johnston, B.C.; Kong, F.; Mance, 
S.C.; Overturf, G.E. Ill. Los Alamos National Lab., NM (USA). 1988. 
DOE Contract W-7405-ENG-48. (CONF-8806170-: 6. target fabri- 
cation specialists’ meeting, Los Alamos, NM, US, 20-24 Jun 1988). 
In 6th target fabrication specialists meeting: Proceedings, June 23, 
1988 Sessions. Order Number DE89006526/JAW. Available from 
NTIS, PC A10/MF A01; 1. 

Low-density polymer foam materials are currently being developed 
for the direct-drive laser ICF targets. Acceptance of the material for 
target use requires evaluation of many physical properties of the 
foam. The authors have developed techniques for characterizing the 
foams for cell size, uniformity, density, thermal contraction, elastic 
modulus, liquid wetting, and radiation stability. In addition, to under- 
stand and control the processes used to prepare the foams to 
achieve better reproducibility, techniques have been developed for 
studying the foam starting materials. The starting materials, either 
emulsions or gels, were studied for rheology, thermal properties, op- 
tical properties, and reaction rates. Three foams were investigated 
for use in wetted foam targets. It was found that each had particular 
strengths. Polystyrene foams are robust and machinable, but have 
the largest cell size. Cellulose acetate and resorcinol-formaldehyde 
foams have submicron cell size and low thermal contraction, but are 
more fragile and difficult to machine. 1 reference, 5 figures. 


30010 (LA-UR-89-200, pp. 101-111) Evaluation of tensile 
strength in alkali silicate shells. Ebner, M.A. (KMS Fusion, Inc., 
Ann Arbor, MI (USA)); Miller, W.J.; Evans, J.L. Los Alamos National 
Lab., NM (USA). 1988. (CONF-8806170-: 6. target fabrication spe- 
cialists’ meeting, Los Alamos, NM, US, June 20, 1988). In 6th target 
fabrication specialists meeting: Proceedings, June 23, 1988 Ses- 
sions. Order Number DE89006526/JAW. Available from NTIS, PC 
A10/MF A01. 

Glass shells used as ICF fuel containers must withstand extreme 
external and internal pressure. A shell’s resistance to external pres- 
sure (compressive strength) determines how rapidly it can be filled 
with fuel by permeation; its resistance to internal pressure (tensile 
strength) determines how much gaseous fuel it can ultimately hold. 
Tensile strength data for glass shells are not as plentiful. Tensile 
strength is difficult to study because it is a function of the history of 
the glass and does not have an inherent value. While the theoreti- 
cal strength of glass is on the order of 1.38 to 3.44 x 10'° Pa, the 
actual strength of a particular glass object is usually several orders 
of magnitude lower, and is determined by the flaw population. Fur- 
thermore, tensile failure can occur either by stress intensification at 
the tips of surface flaws and defects, or by crack growth induced by 
stress corrosion (delayed failure or fatigue). Consequently, since 
flaws are generally produced on the surface of glass objects by 
handling and exposure to an abrasive or reactive environment, 
glass fracture is highly random in nature. These considerations 
have caused increasing concern in target fabrication as target sizes 
have increased and specifications become more stringent. The 
authors seek to determine the effects on tensile strength of the per- 
meant gas, and of the geometric characteristics, surface area, and 
glass volume of the shells. As the failures have become more 
costly, greater target reliability (or predictability) has become in- 
creasingly desirable. 13 references, 5 figures, 1 table. 


30011 (LA-UR-89-200, pp. 112-119) Filling and leakage of 
multilayer polymer fuel capsules. Grens, J.Z. (Lawrence Liver- 
more National Lab., CA (USA)); Lilley, E.M. Los Alamos National 
Lab., NM (USA). 1988. DOE Contract W-7405-ENG-48. (CONF- 
8806170-: 6. target fabrication specialists’ meeting, Los Alamos, 
NM, US, June 20, 1988). In 6th target fabrication specialists meet- 
ing: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 
Poly(vinyl alcohol) (PVA) coated polystyrene (PS) shells have 
been described by Burnham et al, and are used in Nova laser tar- 
gets. It is necessary to know both the fuel (deuterium) fill and the 
amount of other gas, such as argon, very accurately so that the ex- 
perimental results can be properly interpreted. This paper describes 
briefly how the trace gas and fuel are added to the shells, how the 
resulting fill is measured and the leakage to be expected when the 
shell is removed from pressurized storage. 1 references, 5 figures. 


30012 (LA-UR-89-200, pp. 120-128) Measurement of argon 
content in GMBS using neutron activation. Gobby, P.L.; Hyre, M. 
Los Alamos National Lab., NM (USA). 1988. (CONF-8806170-: 6. 
target fabrication specialists’ meeting, Los Alamos, NM, US, June 
20, 1988). In 6th target fabrication specialists meeting: Proceed- 
ings, June 23, 1988 Sessions. Order Number DE89006526/JAW. 
Available from NTIS, PC A10/MF A01. 

Neutron activation has been used to non-destructively determine 
the argon content of glass microballoons. A technique was devel- 
oped using a standard which relieves the need for knowledge of the 
neutron flux and the detection efficiency of the gamma rays. Argon 
contents of approximately 20 nanograms were determined with an 
accuracy of about 35%. 3 figures. 


30013 (LA-UR-89-200, pp. 129-136) Fabrication of Gaussian 
bumps on small spherical substrates. Murrell, S.R. (KMS Fusion, 
Inc., Ann Arbor, MI (USA)); DeMaggio, G.B.; Lintz, H.K.; Ruppe, 
J.A.; Soltis, A.R.; Daukas, J.C. Los Alamos National Lab., NM 
(USA). 1988. (CONF-8806170-: 6. target fabrication specialists’ 
meeting, Los Alamos, NM, US, June 20, 1988). In 6th target fabri- 
cation specialists meeting: Proceedings, June 23, 1988 Sessions. 
Order Number DE89006526/JAW. Available from NTIS, PC A10/MF 
A01. 

The objective of the reported work was to fabricate hollow micro- 
sphere targets containing well known wall non-uniformities and 
surface defects. These targets will be used to study the influence of 
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known perturbations on implosion dynamics. The geometric charac- 
teristics were chosen such that the perturbation cross section is 
described by a Gaussian curve with a well defined height and full 
width half maximum (FWHM). Perturbations were to consist of both 
low-Z polymer (polystyrene) and Mid-Z material (aluminum). The ap- 
plication of the polystyrene bumps was accomplished by melting 
polystyrene beads onto the GDP coated surface of polymer targets. 
This report, however, limits the discussion to the preliminary studies 
for fabricating aluminum Gaussian bumps on glass microshell tar- 
gets by means of evaporation through a pinhole aperture. Also 
discussed is a model developed in parallel which helped us to bet- 
ter understand the bump formation process and to optimize the 
deposition parameters. 


30014 (LA-UR-89-200, pp. 137-143) Integrated model for 
sputter coating uniformity. Upadhye, R.S. (Lawrence Livermore 
National Lab., CA (USA)); Kong, M.K.; Hsieh, E.J. Los Alamos Na- 
tional Lab., NM (USA). 1988. DOE Contract W-7405-ENG-48. 
(CONF-8806170-: 6. target fabrication specialists’ meeting, Los 
Alamos, NM, US, June 20, 1988). In 6th target fabrication special- 
ists meeting: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

The coating flux received by substrates in a sputter coating pro- 
cess consists of two components: the diffusive flux, contributed by 
fully thermalized atoms, and the directed flux, contributed by atoms 
which have retained a major part of their original velocity. Following 
the earlier computer modeling work, the authors have developed an 
integrated model of the process which assigns weights to the two 
mechanisms; the weighting factors are then related to the process 
and equipment parameters. Their modeling results will be compared 
to experimental data and available theoretical calculations from the 
literature. 5 references, 3 figures. 


30015 (LA-UR-89-200, pp. 144-148) Reactivity of the resid- 
ual blowing gases in glass shells. Ebner, M.A. (KMS Fusion, Inc., 
Ann Arbor, MI (USA)); Miller, W.J.; Thompson, L.T. Los Alamos 
National Lab., NM (USA). 1988. (CONF-8806170-: 6. target fabri- 
cation specialists’ meeting, Los Alamos, NM, US, June 20, 1988). In 
6th target fabrication specialists meeting: Proceedings, June 23, 
1988 Sessions. Order Number DE89006526/JAW. Available from 
NTIS, PC A10/MF A01. 

A major concern in ICF implosion experiments is the mixing of 
the fuel with electron-rich, high-Z species that may degrade the effi- 
ciency of the DD or DT fusion reaction. The shell material normally 
glass, has been the focus of much of this concern. Removing or re- 
ducing the levels of residual blowing gases becomes especially 
important in targets with low pressure of fuel because they signifi- 
cantly dilute the fuel. The authors have studied the reactivity of the 
residual blowing gases in the presence of D2, DT, and Tz (DT and 
Te produce beta particles). This paper summarizes their preliminary 
results. 7 reference, 1 table. 


30016 


(LA-UR-89-200, pp. 149-151) Measurement of glass 
shell buckling strength using a piezoelectric film sensor. 
Schneggenburger, R.G.; Loughrey, L.A.; Butkiewicz, D.A.; Bandy, 
K.A. Los Alamos National Lab., NM (USA). 1988. (CONF-8806170— 
: 6. target fabrication specialists’ meeting, Los Alamos, NM, US, 
June 20, 1988). In 6th target fabrication specialists meeting: Pro- 


ceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

The importance of glass shell strength becomes clear when one 
attempts to fill 100 carefully characterized, thin wall glass shells with 
a high pressure of fuel gas. Unless care is exercised in controlling 
the driving pressure, many of the shells will break, wasting the time 
and effort of characterization and losing valuable shells. KMS Fu- 
sion has pursued shell strength studies for over ten years. It has 
been learned that when glass shells fail from excess stress (both 
compressive and tensile), they emit a pressure pulse. Filled shells, 
for example, when removed from the pressurization chamber, can 
be heard popping from across a room, if filled to a pressure beyond 
the strength of the glass walls to contain it. This pressure pulse pro- 
vides a signal for detecting failure during testing. Recently Pennwalt 
Corporation has advertised a new piezo- and pyro-electric material 
it calls KYNAR, a thin film made of polyvinylidene fluoride. This ma- 
terial has unusually high piezoelectric response, and seemed a 


good candidate sensor to detect the buckling collapse of glass 
shells. 2 figures. 


30017 (LA-UR-89-200, pp. 152-157) Cryogenic mechanical 
characterization of low-density polymeric foams being devel- 
oped for direct-drive laser ICF targets. Thomas, C. Jr. (Lawrence 
Livermore National Lab., CA (USA)); James, D.L.; Letts, S.A.; 
Mance, S.C. Los Alamos National Lab., NM (USA). 1988. (CONF- 
8806170—: 6. target fabrication specialists’ meeting, Los Alamos, 
NM, US, June 20, 1988). In 6th target fabrication specialists meet- 
ing: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

It is extremely important that the Low Temperature Coefficient of 
Thermal Expansion of various foams recently being developed for 
ICF targets be measured. The thermal expansion behavior of foam 
materials must be characterized at cryogenic temperature because 
the foams will be prepared in a nominal room temperature environ- 
ment and then cooled to approximately 20 K for filling with liquid 
DT. The low-density foams tested were polystyrene (PS), resorcinol- 
formaldehyde (RF), carbonized resorcinol-formaidehyde (CRF), 
cellulose acetates (CA), and silica aerogel. It was concluded that 
the CRF foams are potentially superior to PS. Targets can probably 
be successfully made from PS foams, but larger thermal contraction 
may mean significant challenges for the target design. 3 figures. 


30018 (LA-UR-89-200, pp. 158-164) Drying studies on 
inverse-emulsion polystyrene foams. Overturf, G.E. Ill (Lawrence 
Livermore National Lab., CA (USA)). Los Alamos National Lab., NM 
(USA). 1988. DOE Contract W-7405-ENG-48. (CONF-8806170-: 6. 
target fabrication specialists’ meeting, Los Alamos, NM, US, June 
20, 1988). In 6th target fabrication specialists meeting: Proceed- 
ings, June 23, 1988 Sessions. Order Number DE89006526/JAW. 
Available from NTIS, PC A10/MF A01. 

Polystyrene (PS) foams are being developed as candidate 
materials for direct-drive ICF targets. The authors used an inverse- 
emulsion system originally developed by Unilever Research 
Laboratory. Once a PS emulsion has polymerized, the water must 
be removed form the foam structure by drying in a vacuum oven to 
produce void space within the foam. It is desirable to remove the 
water as rapidly as possible without damaging the foam. The au- 
thors conducted a study to determine the mechanism of the drying 
process and to see if efficiency could be improved by changing the 
temperature and pressure. 1 reference, 3 figures. 


30019 (LA-UR-89-200, pp. 165-172) Current developments 
in PVA coating of polymer microshells. King, K.J. (Lawrence Liv- 
ermore National Lab., CA (USA)). Los Alamos National Lab., NM 
(USA). 1988. DOE Contract W-7405-ENG-48. (CONF-8806170-: 6. 
target fabrication specialists’ meeting, Los Alamos, NM, US, June 
20, 1988). In 6th target fabrication specialists meeting: Proceed- 
ings, June 23, 1988 Sessions. Order Number DE89006526/JAW. 
Available from NTIS, PC A10/MF A01. 

Some of the targets shot in the Nova Laser use a polymer mi- 
croshell mandrel coated with a PVA (polyvinyl alcohol) gas retention 
layer and a CH ablator layer. The PVA coating is formed in a sepa- 
rate process from the CH coating. A number of design changes 
have been made to the existing PVA shell handling and coating 
equipment. These changes have resulted in simplified and faster 
shell handling; increased yields; proven versatility of the system; 
and, greater accuracy of trace gases in the coated shells. 4 figures. 


30020 (LA-UR-89-200, pp. 173-178) Metrology advance- 
ments in target assembly. Spragge, M. (Lawrence Livermore 
National Lab., CA (USA)); Donovan, D.; Harms, D. Los Alamos 
National Lab., NM (USA). 1988. (CONF-8806170—: 6. target fabri- 
cation specialists’ meeting, Los Alamos, NM, US, June 20, 1988). In 
6th target fabrication specialists meeting: Proceedings, June 23, 
1988 Sessions. Order Number DE89006526/JAW. Available from 
NTIS, PC A10/MF A01. 

The success of laser fusion experiments depends a great deal 
upon the degree to which assembly tolerances are achieved. Accu- 
rate means of measuring target components and their placement is 
therefore critical. This paper briefly discusses the metrology tools 
used at Lawrence Livermore Laboratory for these purposes. 4 fig- 
ures. 
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30021 (LA-UR-89-200, pp. 179-188) Formation of spherical- 
shell SiO. aerogel pellets by a sol-gel method. Kim, N.K. (Univ. 
of Illinois, Urbana (USA)); Falkner, R.F.; Kim, K.; Millar, D.M.; 
Payne, D.A.; Upadhye, R.S. Los Alamos National Lab., NM (USA). 
1988. (CONF-8806170-: 6. target fabrication specialists’ meeting, 
Los Alamos, NM, US, June 20, 1988). In 6th target fabrication spe- 
cialists meeting: Proceedings, June 23, 1988 Sessions. Order 
Number DE89006526/JAW. Available from NTIS, PC A10/MF A01. 
A system was designed to produce hollow SiOz spheres by 
controlled hydrolysis and condensation reactions of tetraethy- 
lorthosilicate (TEOS). In this system, an acidic solution of TEOS, 
water, ethanol (solvent), and nitric acid (catalyst) was allowed to 
flow through a tapered pyrex tube (outer nozzle) which contained a 
coaxially-mounted hypodermic needle (inner nozzle). Passage of 
N2/NH3 through the inner nozzle formed hollow drops at the tip of 
the pyrex tube. The drops were levitated in a basic atmosphere and 
consequently condensed to form porous hollow spheres. 


30022 (LA-UR-89-200, pp. 189-197) Low-density cellulose 
acetate foams for direct-drive laser ICF targets. Chen, C. 
(Lawrence Livermore National Lab., CA (USA)). Los Alamos Na- 
tional Lab., NM (USA). 1988. DOE Contract W-7405-ENG-48. 
(CONF-8806170-: 6. target fabrication specialists’ meeting, Los 
Alamos, NM, US, June 20, 1988). In 6th target fabrication special- 
ists meeting: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

Cellulose acetate (CA) foams hold promise for direct-drive ICF 
targets because of their extremely small cell size, which appears to 
be in the range of 0.1-1 4. The authors began their development of 
CA foams in 1987 and are making good quality foams with densities 
of 40 to 50 mg/cm? and cell sizes less than 1 micron. The structure 
of the foam is determined by a phase separation technique. The 
foams are machinable, appear to be moldable, and wick liquid hy- 
drogen. Gelling studies have been done to correlate the cooling rate 
and composition to the structure and strength of the dried foams. 
CA foams from gel concentrations of 2 to 15wt% have been studied. 
The compressive moduli of the foams are on the order of 0.3 MPa 
to 28 MPa for 3 to 15wt% gels respectively. The densities of the 
foams are predictable as a function of gel concentration. 5 figures. 


30023 (LA-UR-89-200, pp. 198-209) Thermal analysis of 
low-density foams for direct-drive laser ICF targets. Buckley, 
S.R. (Lawrence Livermore National Lab., CA (USA)). Los Alamos 
National Lab., NM (USA). 1988. DOE Contract W-7405-ENG-48. 
(CONF-8806170-: 6. target fabrication specialists’ meeting, Los 
Alamos, NM, US, June 20, 1988). In 6th target fabrication special- 
ists meeting: Proceedings, June 23, 1988 Sessions. Order Number 
DE89006526/JAW. Available from NTIS, PC A10/MF A01. 

Thermal analysis is an important tool in the development of low- 
density polymer foams for direct-drive Laser ICF targets. In this 
preliminary study, the thermal behavior of the foams and some of 
the starting materials and mixtures used to make them have been 
assessed. Melting points and thermal decomposition have been in- 
vestigated. It is hoped ultimately to correlate thermal behavior with 
other foam properties. 5 figures, 3 references. 


30024 


(LA-UR-89-200, pp. 210-219) Development of die sys- 
tem for molding target parts from polystyrene. Kramer, H.D. 
(Lawrence Livermore National Lab., CA (USA)); Upadhye, R.S. Los 
Alamos National Lab., NM (USA). 1988. DOE Contract W-7405- 


ENG-48. (CONF-8806170-: 6. target fabrication specialists’ 
meeting, Los Alamos, NM, US, June 20, 1988). In 6th target fabri- 
cation specialists meeting: Proceedings, June 23, 1988 Sessions. 
Order Number DE89006526/JAW. Available from NTIS, PC A10/MF 
A01. 

Molding of polystyrene foams for ICF targets imposes two appar- 
ently conflicting requirements: the material being molded should 
have low viscosity, so that it can be poured into the die without 
trapping air bubbles; and the emulsion being molded should be uni- 
form, and have 2 small cell size. The way to satisfy this requirement 
is to mix the emulsion well, which increases its viscosity. An imme- 
diate consequence of the above is that simple molding techniques, 
proven to be useful for many systems, do not work in this case. A 
low viscosity emulsion, which fills the die readily without any air 
bubbles on the surface, yields a high cell-size, nonuniform foam. A 
well-formed emulsion, having relatively high viscosity, almost always 


traps small air bubbles near the surface if one tries to fill the die 
with it; injection molding using flow-through dies is also difficult be- 
cause the high viscosity of the emulsion requires pressure drops 
well beyond those capable of breaking, at least partially, the well- 
formed emulsion. Another, and more far-reaching, consequence of 
this dilemma is that any attempts to separate the issues of material 
processing (such as mixing the ingredients and forming a uniform, 
low cell-size, emulsion) and fabrication (such as filling the die while 
avoiding air bubbles) are not likely to be very rewarding. This led 
them to the development of an integrated processing/molding 
scheme, wherein making and molding of the emulsion proceed si- 
multaneously. 5 figures. 


30025 (LBL-25996) Conceptual design of bend, compres- 
sion, and final focus components of ILSE [Induction Linac 
System Experiment]. Lee, E.P.; Fong, C.; Mukherjee, S.; Thur, W. 
Lawrence Berkeley Lab., CA (USA). Mar 1989. 6p. DOE Contract 
AC03-76SF00098. (CONF-890335-101: 13. particle accelerator 
conference, Chicago, IL, US, March 20, 1989). Order Number 
DE89011770/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The Induction Linac System Experiment (ILSE) includes a 180° 
bend system, drift compression line and a final focus, which test the 
analogous features of a heavy ion driver for inertial fusion. These 
components are novel in their transport of a space-charge- 
dominated ion beam with large head-to-tail velocity tilt. Their 
conceptual design is presented, including calculations of the beam 
envelope, momentum dispersion, and engineering design of rnag- 
nets, vacuum system, diagnostics, alignment, and support. 3 refs., 5 
figs. 


30026 (ORNL/FEDC—88/7) MHD equilibrium methods for 
ITER [International Thermonuclear Experimental Reactor] PF 
[poloidal field] coil design and systems analysis. Strickler, D.J.; 
Galambos, J.D.; Peng, Y.K.M. Oak Ridge National Lab., TN (USA). 
Fusion Engineering Design Center. Mar 1989. 22p. Sponsored by 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE89012902/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Two versions of the Fusion Engineering Design Center (FEDC) 
free-boundary equilibrium code designed to computer the poloidal 
field (PF) coil current distribution of elongated, magnetically limited 
tokamak plasmas are demonstrated and applied to the systems 
analysis of the impact of plasma elongation on the design point of 
the International Thermonuclear Experimental Reactor (ITER). 
These notes were presented at the ITER Specialists’ Meeting on 
the PF Coil System and Operational Scenario, held at the Max 
Planck Institute for Plasma Physics in Garching, Federal Republic 
of Germany, May 24-27, 1988. 8 refs., 6 figs., 4 tabs. 


30027 (ORNL/TM-11181) Comparison of calculated results 
with experimental data for the tritium production rates in a 
LigO assembly. Santoro, R.T.; Alsmiller, R.G. Jr.; Barnes, J.M.; 
Gabriel, T.A. Oak Ridge National Lab., TN (USA). May 1989. 33p. 
Sponsored by DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE89012924/JAW. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The Monte Carlo Codes MORSE and MCNP have been used to 
calculate the tritium production from +14 MeV neutron reactions in 
a Li2O assembly. Tritium production from neutron reactions with ®Li 
and ’Li nuclei were calculated along the central axis of a 0.60 m- 
diameter by 0.60 m-long assembly and four additional assemblies 
where sheets of stainless-steel type 304 and polyethylene were 
placed in front of the LizO to simulate first wall and coolant materi- 
als. The calculated data are compared with measured data obtained 
at the Fusion Neutron Source at the Japan Atomic Energy Re- 
search Institute. The calculated data reproduce the measured data 
in shape, but differ from the measured data by 10-20% in the case 
of Li and as much as 30% at some spatial locations for the 7Li tri- 
tium production. 12 refs., 22 figs., 4 tabs. 


30028 Remotely replaceable tokamak plasma limiter tiles. 
Gallix, R. To Dept. of Energy. USA Patent Application 7-130,591. 9 
Dec 1987. 20p. DOE Contract AC03-84ER53158. Order Number 
DE89010961/JAW. Available from NTIS, PC A03 - OSTI. 
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U-shaped tiles placed end-to-end over a pair of parallel runners 
have two rods which engage L-shaped slots. A sliding bar between 
the runners has grooves with clips to retain the rods pressed into 
receiving legs of the L-shaped slots in the runners. Sliding the bar 
in the direction of retaining legs of the L-shaped slots latches the 
tiles in place over the wall. Resilient contact strips under the parallel 
sides of the U-shaped tile assure thermal and electrical contact with 
the wall. 6 figs. 


30029 (PNL-6818) BEATRIX-Il program: First annual 
progress report, January 1988—-December 1988: Annex-lll to 
IEA implementing agreement for a programme of research and 
development on radiation damage in fusion materials. Hollen- 
berg, G.W. Pacific Northwest Lab., Richland, WA (USA). Mar 
1989. 73p. DOE Contract AC06-76RL01830. Order Number 
DE89010530/JAW. Available from NTIS, PC A04 - OSTI. 

The objective of the BEATRIX-II experiment is to design, conduct, 
and evaluate a Collaborative, in-situ tritium-recovery experiment in 
the Fast Flux Test Facility (FFTF). Continuous monitoring of candi- 
date solid breeder material's performance with respect to thermal 
conductivity, temperature stability, and tritium release is to be ac- 
complished up to extended lithium burnup levels under simulated 
blanket environments. 6 refs., 21 figs., 10 tabs. 


30030 (PNL-SA-16254) Precipitation at grain boundaries in 
irradiated austenitic Fe-Cr-Mn alloys. McCarthy, J.M. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1989. 8p. DOE Contract 
AC06-76RL01830. (CONF-890426-5: Spring meeting of the Materi- 
als Research Society, San Diego, CA, US, April 24, 1989). Order 
Number DE89011207/JAW. Available from OSTI; GPO Dep. 

In previous work, the phase stability of Fe-Cr-Mn alloys during ir- 
radiation was investigated in a study that included simple binaries, 
simple ternaries and commercially produced alloys. These low acti- 
vation alloys are being considered for fusion reactor service in the 
first wall and in other structural applications subject to high neutron 
doses. In addition to phase instabilities observed within the grains, 
grain boundaries were susceptible to varying levels of precipitation 
dependent upon alloy composition, displacement dose and irradia- 
tion temperature. This paper describes the grain boundary 
microstructures that developed in these Fe-Cr-Mn alloys during irra- 
diation. 14 refs., 6 figs. 


30031 (PNL-SA-16870) Irradiation performance of Li,O and 
LiAlO, under large temperature gradients. Slagle, O.D.; Hollen- 
berg, G.W. Pacific Northwest Lab., Richland, WA (USA). Apr 1989. 
20p. Sponsored by DOE Energy Research. DOE Contract ACO6- 
76RLO1830. (CONF-8904215-2: Symposium on fabrication and 
properties of lithium ceramics, Indianapolis, IN, US, 24-26 Apr 
1989). Order Number DE89011835/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The FUBR-1B irradiation experiment in EBR-Il included several 
large diameter LizO and LiAlO2 specimens to simulate the thermal 
gradients in a fusion solid breeder blanket. After irradiation the Li2O 
specimens were reasonably intact but the LiAlO2 had fractured into 
small fragments. The high temperatures associated as evidenced 
by the decrease in center density and the migration of Li-6. 7 refs., 
9 figs., 2 tabs. 


30032 (PPPL-2618) Environmental monitoring report for 
calendar year 1988. Stencel, J.R. Princeton Univ., NJ (USA). 
Plasma Physics Lab. May 1989. 89p. Sponsored by DOE Energy 
Research. DOE Contract AC02-76CH03073. Order Number 
DE89012237/JAW. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

The results of the 1988 environmental monitoring program for the 
Princeton Plasma Physics Laboratory (PPPL) are presented and 
discussed. Two of three tokamak machines, the Princeton Beta 
Experiment Modification (PBX-M) and the Tokamak Fusion Test Re- 
actor (TFTR), were in operation during the year. The Environmental 
Committee, which is a standing committee of the Executive Safety 
Board (ESB), continued to review items of environmental impor- 
tance. During CY88 no adverse effects to the environment or public 
resulted from any operational program activities at PPPL, and the 
Laboratory was in compliance with all applicable federal, state, and 
local environmental regulations. Over the last two years the Depart- 
ment of Energy conducted major environmental audits at all of its 


facilities, including PPPL. No significant environmental concerns 
were noted as a result of the inspection and sampling at PPPL. 43 
refs., 25 figs., 33 tabs. 


30033 (RISO-M-2744) Investigation of pellet acceleration by 
an arc heated gas gun. Andersen, S.A.; Baekmark, L.; Jensen, 
V.O.; Michelsen, P.; Weisberg, K.V. Risoe National Lab., Roskilde 
(Denmark). Oct 1988. 60p. Order Number DE89612436/JAW. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

This report describes work on pellet acceleration by means of an 
arc heated gas gun. Preliminary results were described in Riso-M- 
2536 and in Riso-M-2650. This final report describes the work 
carried out from 1987.03.31 to 1988.09.30. An arc heated hydrogen 
gas source, for pneumatic acceleration of deuterium pellets to ve- 
locities above 2 km/s, was developed. Experiments were performed 
with an arc chamber to which different methods of hydrogen supply 
were possible, and to which the input of electrical power could be 
programmed. Results in terms of pressure transients and accelera- 
tion curves are presented. Maximum pellet velocities approaching 2 
km/s were obtained. This limit is discussed in relation to the 
presented data. Finally this report contains a summary and a con- 
clusion for the entire project. (author) 34 ills., 3 refs. 


30034 (SAIC—89/1412) Theoretical studies of edge physics 
and plasma-wall interactions: Final report. Harned, D.S.; Bird- 
sall, C.K. Science Applications International Corp., San Diego, CA 
(USA). 25 Apr 1989. 72p. DOE Contract ACO3-87ER53254. Order 
Number DE89011792/JAW. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

First year progress has been in three areas: The stability of resis- 
tive interchange modes has been examined in cylindrical geometry 
using realistic H-mode and L-mode profiles. In cylindrical geometry 
no unstable modes have yet been found in the H-mode regime with 
growth rates sufficiently large to account for the ELM bursts seen in 
divertor tokamak experiments. These results have led us to the de- 
velopment of a simulation model that includes toroidal effects. A 
new toroidal nonlinear code has been developed to incorporate 
toroidal effects and to allow initialization with realistic divertor toka- 
mak equilibria. A new time advance method has been formulated to 
allow efficient treatment of fast modes inside the plasma and vac- 
uum regions outside the separatrix. The code is designed so that 
input can be used from equilibria obtained from the D-IIID experi- 
ment. In regions with low density and sharp gradients (edge 
regions) the Hall effect becomes large. The inclusion of the Hall ef- 
fects in time-dependent calculations causes a severe time step 
constraint. A new numerical technique has been developed to treat 
the Hall effect without requiring significant increase in computation 
time. 4 refs., 3 figs., 1 tab. 


30035 (SAND-89-0765C) PIC simulations of an achromatic 
solenoidal focusing system for LMF. Mehlhorn, T.A.; Quintenz, 
J.P. Sandia National Labs., Albuquerque, NM (USA). 1989. 3p. 
DOE Contract AC04-76DP00789. (CONF-890335-84: 13. particle 
accelerator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011543/JAW. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The nominal 1000 MJ yield of a Laboratory Microfusion Facility 
(LMF) pellet requires at least a 1.5-meter radius target chamber to 
contain the blast. A geometry has been identified that uses an an- 
nular ion beam with a center plug, has a total transport length of 4 
meters, and allows no direct line-of-sight from the target blast to the 
ion diode. An analytic model for an achromatic, 2-lens system that 
is capable of transporting a 30 MV, 1 MA Li ion beam over this dis- 
tance has been developed. The system uses both self-B, and 
solenoidal magnetic lenses. The beam microdivergence requirement 
is minimized by locating the final solenoidal lens at the target cham- 
ber wall. We have verified the analytic model by PIC transport 
calculations. A realistic coil system has been designed to supply the 
required 2 Tesla solenoidal fields. Simulations show that a lithium 
beam can be transported over the 4 meter distance with better than 
70% energy and power efficiency, delivering roughly 1 MJ/beam to 
the target if a 6 mrad microdivergence is achieved at the diode. 4 
refs., 5 figs., 2 tabs. 


30036 (UCID-21647) Tritium production potential of beam 
research and magnetic fusion program technologies. Lee, J.D. 
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(comp.). Lawrence Livermore National Lab., CA (USA). Mar 
1989. 40p. DOE Contract W-7405-ENG-48. Order Number 
DE89012883/JAW. Available from NTIS, PC AOQ3/MF A01 - OSTI; 
GPO Dep. 

Regular replenishment of tritium in the nuclear weapons stockpile 
is essential to maintain our nuclear deterrent. Nuclear reactor facili- 
ties presently used for the production of tritium are aging, and their 
operation is being curtailed awaiting the repairs and upgrades 
needed to meet modern standards of safety and environment. To 
provide improved capability in the future, DOE plans to construct a 
new production reactor. Alternatives to nuclear reactor methods for 
the production of tritium, mainly electrically-driven accelerator or fu- 
sion systems, have been proposed many times in the past. Given 
the critical national security implications of maintaining adequate tri- 
tium production facilities, it is clearly worthwhile for political 
decision-makers to have a clear and accurate picture of the techni- 
cal options that could be made available at various points in the 
future. The goal of this white paper is to summarize available tech- 
nical information on a set of non-nuclear-reactor options for tritium 
production with a minimum of advocacy for any one system of im- 
plicit assumptions about politically desirable attributes. Indeed, these 
various options differ considerably in aspects such as the maturity 
of the technology, the development cost and timescales required, 
and the capital and operating costs of a typical “optimized” facility. 


30037 (UCRL-21191) Microwave experimental studies of 
laser fusion: Final report. Luhmann, N.C. Jr. Lawrence Livermore 
National Lab., CA (USA). Jan 1989. 10p. Sponsored by DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE89012325/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The aim of the UCLA program is to understand the physics of 
electromagnetic wave absorption associated with laser fusion. The 
approach is to employ large low density plasmas which are easily 
diagnosed and to utilize high power microwave sources in the 1-16 
GHz region. Plasma processes currently under investigation include 
absorption near the critical layer, phase conjugation, stimulated Ra- 
man scattering and the two plasma decay instability in the lower 
density regions. During the past two years our program has been 
primarily concerned with two main areas: the study cf absorption 
near the critical layer both with and without the presence of an 
externally applied de magnetic field; and the study of phase conju- 
gation in a plasma via near-degenerate four wave mixing. 


30038 (UCRL-99967) Measurement of the stimulated ther- 
mal Rayleigh scattering instability. Karr, T.J.; Rushford, M.C.; 
Murray, J.R.; Morris, J.R. Lawrence Livermore National Lab., CA 
(USA). Apr 1989. 24p. Sponsored by DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-890423-9: CLEO '89: confer- 
ence on lasers and electro optics, Baltimore, MD, US, 24-28 Apr 
1989). Order Number DE89012324/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Growth of perturbations due to stimulated thermal Rayleigh scat- 
tering was observed on a laser beam propagating in a 1 meter cell 
of CC14. Initial sinusoidal irradiance perturbations were seeded 
onto the laser leam, and their amplification in the cell was recorded 
by a near field camera. The perturbation growth rate is in agree- 
ment with analytical predictions of linearized propagation theory. 


30039 (WHC-SA-0580) Thermal conductivity of irradiated 
LiAIO, and Li,O. Ethridge, J.L. Westinghouse Hanford Co., Rich- 
land, WA (USA). Apr 1989. 19p. DOE Contract AC06-87RL10930. 
(CONF-890421-2: 91. annual meeting of the American Ceramic 
Society, Indianapolis, IN, US, April 23, 1989). Order Number 
DE89011047/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Data from thermal diffusivity measurements for LiAlIO2 and LizO 
were used to determine the effects of crystallographic damage due 
to fast neutron (E > 0.1 MeV) irradiation on the high- temperature 
thermal conductivity of these materials. A comparison is made 
between measurements and predictions using an existing phe- 
nomenological model that accounts for neutron-induced defects in 
the form of lattice vacancies. 20 refs., 3 figs., 3 tabs. 


30040 


The radiological and shielding design aspects of the 
TFTR DT operation. Ku, L.P. (Princeton Univ., Plasma Physics 


Lab., Princeton, NJ (US)); Liew, S.L. Fusion Technology (USA), 
15(2): 281-288 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

The Tokamak Fusion Test Reactor (TFTR) is scheduled to begin 
DT operation in late 1990. Intense nuclear radiation that will accom- 
pany this phase of operation necessitates the installation of 
additional radiation shielding to satisfy various radiological and diag- 
nostic design objectives. In this paper the design basis of the bulk 
shielding and the shielding for the major penetrations is presented. 
The results of neutronics analyses, which were used to formulate 
the design basis and to guide the detailed engineering designs, are 
summarized. 


30041 Low temperature irradiations in FFTF. Grover, J.M. 
(Westinghouse Hanford Co., Richland, WA (US)); Bauer, R.E.; 
Puigh, R.J.; Thielges, J.R. Fusion Technology (USA), 15(2): 298- 
302 (Mar 1989). (CONF-881031-—: 8. topical meeting on technology 
of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The fusion materials program has little irradiation effects data at 
temperatures from 100 to 350°C. Near-term machines such as the 
International Thermonuclear Engineering Reactor (ITER) will expose 
materials to neutron doses of 38 to 50 dpa at 150°C or less. The 
data base for structural materials must be extended into this range. 
Also, lower temperatures are needed to investigate the lower bound 
for tritium release from solid breeder materials. A low temperature 
test vehicle is proposed for the Fast Fiux Test Facility (FFTF), which 
will provide test temperatures of 100 to 350°C. An 8.5-cm dia. by 
100-cm test volume will be instrumented to collect temperature data 
and provide feedback for control. The spectrum and flux will provide 
accelerated damage accumulation for structural materials testing 
and the best available approximation of fusion reactor conditions for 
solid breeder materials testing. Breeder samples can be equipped 
with sweep gas flow lines for tritium recovery tests. 


30042 TFTR results and plans. Sinnis, J.C. (Princeton Univ., 
Princeton Plasma Physics Lab., Princeton, NJ (US)). Fusion Tech- 
nology (USA), 15(2): 239-244 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

The TFTR facility has recently undergone modifications that in- 
crease the auxiliary heating capability by the addition of 9 MW of 
ion cyclotron frequency heating power. In addition, one of the neu- 
tral injection beam lines has been reoriented to provide balanced 
injection capability at full power (27 MW). Results from experiments 
with this new capability are presented. The TFTR program calls for 
the initiation of D-T breakeven experiments in the 1990-1991 time 
frame; additional shielding, tritium neutral beams and reliability up- 
grades are all prerequisites for the D-T experiments. The planning 
for this D-T preparation program is discussed. 


30043. Progress on achieving the ICF conditions needed for 
high gain. Lindl, J.D. (Lawrence Livermore National Lab., Liver- 
more, CA (US)). Fusion Technology (USA), 15(2): 227-238 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Progress during the past two years has moved us much closer to 
demonstrating the scientific and technological requirements for high 
gain ICF in the laboratory. This progress has been made possible 
by operating at the third harmonic of 1m light which dramatically 
reduces concern about hot electrons and by advances in diagnos- 
tics such as 100 ps x-ray framing cameras which greatly increase 
the data available from each experiment. Making use of many of 
these new capabilities, major improvements in confinement condi- 
tions have been achieved for ICF implosions. In particular, in an 
optimized hohiraum on Nova, radiation driven implosions with con- 
vergence ratio in excess of 30 (volume compression —3 x 10%) have 
performed essentially as predicted by spherical implosion calcula- 
tions. This paper presents these results as well as examples of 
advances in several other areas and discusses the implications for 
the future ICF with lasers and heavy ion beam drivers. 


30044 —sCODSIII-D _ latest results and implications. Callis, R. (Gen- 
eral Atomics, San Diego, CA (US)); Luxon, J.; Scoville, T.; 
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Simonen, T.; Stambaugh, R. Fusion Technology (USA), 15(2): 275- 
280 (Mar 1989). (CONF-881031-: 8. topical meeting on technology 
of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The Dill-D tokamak has demonstrated the feasibility of the diver- 
tor configuration for future reactor relevant devices. H-mode (good) 
confinement has been demonstrated for deuterium discharges in 
both single-null and double-null divertor configurations and under a 
variety of heating scenarios including neutral beam injection, elec- 
tron cyclotron heating, and ohmic heating. Plasma beta values (B = 
6.8%) near expected theoretical limits (3.5 /aB) have been demon- 
strated. Plasma currents are limited by safety factors q > 2 near 
the surface of the plasma. Energy confinement improves with in- 
creasing plasma current until q decreases below 3. Divertor heat 
flow has been documented and initial boundary physics studies car- 
ried out. Non-inductive current drive has been demonstrated using 
neutral beam injection. 





30045 = IFMIF, an accelerator-based neutron source for fusion 
components irradiation testing materials testing capabilities. 
Mann, F.M. (Westinghouse Hanford Co., Richland, WA (US)). 
Fusion Technology (USA), 15(2): 295-297 (Mar 1989). (CONF- 
881031-—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The International Fusion Materials Irradiation Facility (IFMIF) is 
proposed as an advanced accelerator-based neutron source for 
high-flux irradiation testing of large-sized fusion reactor components. 
The facility would require only small extensions to existing accelera- 
tor and target technology originally developed for the Fusion 
Materials Irradiation Test (FMIT) facility. At the extended facility, 
neutrons would be produced by a 0.1-A beam of 35-MeV deuterons 
incident upon a liquid lithium target. The volume available for high- 
flux (>10"5 n/cm?-s) testing in the base version of IFMIF would be 
40 cm°, a factor of over five larger than in the FMIT facility. This is 
because the effective beam current of 35-MeV deuterons on target 
can be increased by a factor of 2.5. Such an increase can be 
accomplished by funnelling beams of deuterium ions from the radio- 
frequency quadruple into a linear accelerator and by taking 
advantage of recent developments in accelerator technology. Multi- 
ple modules and the resulting large total current allow great variety 
in available testing. For example, multiple simultaneous experi- 
ments, and great flexibility in tailoring spatial distributions of flux and 
spectra can be achieved. 


30046 Optical architecture for a multi-megajoule ICF driver 
incorporating megajoule class KrF amplifiers. McLeod, J. (Los 
Alamos National Lab., Los Alamos, NM (US)). Fusion Technology 
(USA), 15(2): 357-363 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

A gaseous amplifying medium should be scalable to any arbitrary 
size. A system architecture is reported which will produce 10 MJ 
with only four amplifiers in the last stage by making use of this scal- 
ability. The system described uses optical angular multiplexing for 
efficient utilization of such large KrF amplifiers. For such large am- 
plifiers, each multiplex beamline carries 16 kJ toward the target 
chamber. This is because the pump duration need only be in- 
creased as the cube root of the output energy and is only 2050 ns. 
While the use of angular multiplexing does not increase the total 
count of beamlines, it does increase their length since space has to 
be provided for the temporal decoder; a possible site plan is shown. 
Optical beam tubes are filled with He to avoid propagation problems 
and to promote cleanliness. Single shot sacrificial windows are pro- 
posed for large amplifiers. Relatively large multiplexing angles 
reduce crosstalk to a manageable level. 


30047 Design optimization of ignited tokamaks. Chaniotakis, 
E.A. (Plasma Fusion Center, MIT, Cambridge, MA (US)); Freidberg, 
J.P.; Cohn, D.R.; Bromberg, L. Fusion Technology (USA), 15(2): 
396-401 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

In this paper the authors present optimized and ignited tokamak 
designs obtained by minimizing the auxiliary power Pa relative to 
the ohmic power. The analysis is based on a 0-D transport model 
with self consistent density and temperature profiles. The technolog- 
ical constraints imposed on the TF and OH coils, as well as the 


Volt-second requirements, are consistently calculated and are cou- 
pled to the energy equation via the toroidal field By. The optimized 
designs are obtained by minimizing the ratio required for ignition, 
subject to the constraint of a fixed TF coil throat volume V. The re- 
sults obtained indicate the potential advantage of super high field 
(15 - 20 T), high aspect ratio (4 - 6.5) and low plasma current (4 - 6 
MA) machines. 


30048 Heavy ion induction linac drivers for inertial confine- 
ment fusion. Lee, E.P. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)); Hovingh, J. Fusion Technology (USA), 15(2): 
369-376 (Mar 1989). (CONF-881031—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

Intense beams of high energy heavy ions (e.g., 10 GeV Hg) are 
an attractive option for an ICF driver because of their favorable en- 
ergy deposition characteristics. The accelerator systems to produce 
the beams at the required power level are a development from ex- 
isting technologies of the induction linac, rf linac/storage ring and 
synchrotron. The high repetition rate of the accelerator systems, 
and the high efficiency which can be realized at high current make 
this approach especially suitable for commercial ICF. The present 
report gives a summary of the main features of the induction linac 
driver system, which is the approach now pursued in the USA. The 
main subsystems, consisting of injector, multiple beam accelerator 
at low and high energy, transport and pulse compression lines, and 
final focus are described. Scale relations are given for the current 
limits and other features of these subsystems. 


30049 Tokamak confinement projections and performance 
goals. Uckan, N.A. (Oak Ridge National Lab., Oak Ridge, TN 
(US)). Fusion Technology (USA), 15(2): 391-395 (Mar 1989). 
(CONF-881031-—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

One key quantity to be determined in the design of burning- 
plasma devices (CIT, ITER, reactors, etc.) is the level of plasma 
current required to meet the desired plasma performance goals (ig- 
nition, high Q, etc.) and device objectives (fusion power, wall 
loading, current drive power, etc.). It is shown that these goals and 
objectives can be expressed in terms of the figure-of-merit parame- 
ter. To reach ignition or high Q, the main goal is to optimize this 
parameter subject to other engineering design constraints. 


30050 On the survivability of diagnostic windows in the CIT 
reactor. Taylor, A. (Argonne National Lab., Argonne, IL (US)). 
Fusion Technology (USA), 15(2): 321-328 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The problem of radiation induced stresses in CIT diagnostic win- 
dows is discussed. Existing data indicate windows of existing 
design will probably survive if placed on the periphery of the reac- 
tor. There is a lack of adequate engineering data upon which the 
design and survivability of windows can be based. 


30051 Partitioning of hydrogen in the vanadium-lithium- 
hydrogen system at elevated temperatures. Hull, A.B. (Argonne 
National Lab., Argonne, IL (US)); Chopra, O.K.; Loomis, B.; Smith, 
D.L. Fusion Technology (USA), 15(2): 303-308 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

Equilibrium concentrations of hydrogen in vanadium-base alloys 
exposed to flowing lithium at temperatures from 350 to 550°C in a 
forced-circulation loop were measured by residual gas analysis and 
the vacuum fusion method. Residual gas analysis and removal of 
material from the surface allowed a determination of the spatial hy- 
drogen distribution in the alloys. These experimental results were 
compared with calculated thermodynamic distribution coefficients for 
hydrogen in the vanadium/lithium system. Small amounts of other 
solutes in the molten lithium and in the alloys affected the solubility, 
diffusivity, and resultant distribution of hydrogen. Thermodynamic 
calculations demonstrated the importance of major alloying ele- 
ments to the partitioning of hydrogen. 


30052 Neutron transport and activation analysis for the 
IGNITEX device. Parish, T.A. (Texas A and M Univ., Nuclear Engi- 
neering Dept., TX (US)); Carrera, R.; Hertel, N.E.; Montalvo, E. 
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Fusion Technology (USA), 15(2): 459-464 (Mar 1989). (CONF- 
881031-—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

IGNITEX is a tokamak experimental device that is designed to 
study alpha particle heating and ignition in D-T plasmas. To make 
possible a small, simple, and low cost experiment, IGNITEX will 
employ Ohmic heating to reach ignition and very high magnetic 
fields from an unconventional single turn toroidal field coil. As the 
initial step in the safety analysis for IGNITEX, radiation transport 
through the device and its surrounding concrete shield has been 
calculated using ANISN. Activation of the IGNITEX structure was 
computed using REAC2. The inventory of radioactive material pro- 
duced by operation of IGNITEX is not expected to present any 
significant waste disposal or ventilation problems. 


30053 Aspects of decay heat behavior in fusion reactor 
blankets. Massidda, J.E. (Grumman Space Systems Div., Beth- 
page, NY (US)); Kazimi, M.S. Fusion Technology (USA), 15(2): 
469-474 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

An analysis of the decay heat behavior in power-producing fusion 
reactor blankets has been carried out. Three separate issues of de- 
cay heat behavior were examined. The effect on the post-accident 
temperature rise of including gamma-transport in the decay heat 
calculation is very design dependent, ranging from essentially no 
impact to a significant impact. Using ®Li enriched lithium, or lithium- 
lead, as opposed to natural liquid lithium, reduces the post-LOCA 
temperature rise while possibly increasing the LOFA temperature 
rise. Finally, adding beryllium to the blanket can significantly in- 
crease the post-accident temperature rise. 


30054 Neutronics performance of a helium-cooled solid 
breeder bianket and shield for ITER. Watanabe, Y. (Univ. of Cali- 
fornia, Los Angeles, Los Angeles, CA (US)); Youssef, M.Z.; Song, 
M.; Raffray, A.R. Fusion Technology (USA), 15(2): 475-482 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

A neutronics analysis of a helium gas-cooled Li,gSiO, solid 
breeder bianket for the International Thermonuclear Experimental 
Reactor (ITER) has been performed. The 60 cm thick breeder blan- 
ket placed in the outboard zone of the tokamak is composed of 
beryllium and solid breeder (SB) rods. The rods are arranged so 
that homogeneity of Be and SB is realized as much as possible. 
Helium gas is utilized as both main coolant and purge flow for tri- 
tium extraction. The blanket is followed by a carbon reflector and a 
B,C/PCA shield. The 48 cm-thick inboard shield consists of multi- 
layers of W and ZrH2 cooled by helium gas. A Be layer of thickness 
4.89 cm is added in the front of the shield to enhance the tritium 
breeding in the outboard blanket. Extensive 1-D analysis revealed 
an optimum configuration of the breeder resulting in a tritium breed- 
ing ratio (TBR) of 1.35 when 90% ®Li enriched material is used. A 
subsequent 3-D analysis of the optimized blanket demonstrated that 
a TBR of unity is achievable in the 6 m-height outboard blanket. By 
adding the breeder in the top and bottom zones of the reactor, the 
TBR can be as large as 1.2. 


30055 Plasma elongation studies for ITER-like tokamaks. 
Galambos, J.D. (Fusion Engineering Design Center, Oak Ridge, TN 
(US)); Strickler, D.J.; Peng, Y.K.M.; Reid, R.L. Fusion Technology 
(USA), 15(2): 483-488 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

Trade studies are performed to determine the optimum plasma 
elongation for a next-step tokamak such as the International Ther- 
monuclear Experimental Reactor (ITER). Degradations of the 
plasma beta limit for high elongations and poloidal field coil scaling 
with elongation are included in the analysis. When plasma ignition 
is required using confinement scalings that include direct plasma 
current or power degradation terms, the optimum elongation is 
between 2.5 and 2.9, but generally the minimum-cost curve is rela- 
tively flat for elongations over 2.3. When confinement scalings that 
depend only on size are used or when only current drive perfor- 
mance is required, the optimum elongation is near 2.3. Also, when 
only a plasma current and neutron wall load are used as plasma 
performance limits, the optimum elongation is between 2.6 and 2.8, 
but with small cost benefits above elongations of 2.3. 


30056 Analysis of the compact ignition tokamak heat 
removal system condenser. Carlson, K.E. (Idaho National Engi- 
neering Lab., EG and G Idaho Inc., Idaho Falls, ID (US)); Wareing, 
T.A. Fusion Technology (USA), 15(2): 416-420 (Mar 1989). 
(CONF-881031-—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

Using the ATHENA computer code, simulations were performed 
of a candidate condensing heat exchanger design to be employed 
as part of the cool-down system for the proposed Compact Ignition 
Tokamak fusion device. Results show that a reasonably compact 
plate-fin heat exchanger can be employed to condense the nitrogen 
vapor exiting the CIT during the cool-down phase. 


30057 Safety analysis of the compact ignition tokamak radi- 
ation shield. Lyon, R.E. (idaho National Engineering Lab., EG and 
G Idaho, Inc., Idaho Falls, ID (US)); Cadwallader, L.C. Fusion Tech- 
nology (USA), 15(2): 421-428 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

The baseline design of the Compact Ignition Tokamak (CIT) in- 
cludes a center cell which acts as a radiation shield around the CIT 
machine. The safety aspects of this shield have been examined. 
Production of activated gas during machine operation has been in- 
vestigated and the resulting doses for release under normal 
operation and accident conditions have been calculated. Helium, ni- 
trogen, carbon dioxide and air have been considered for use as the 
CIT cover gas. Helium has several safety advantages; however, 
due to its relatively high cost, other gases are being considered. Ni- 
trogen and carbon dioxide are candidates since they have a lower 
cost and produce short-lived activation products. Other safety as- 
pects of the shield are also considered. The shield is found to be 
beneficial to CIT. 


30058 Potential applications of boron-11 in fusion reactors. 
Domaszek, G.R. (Texas A and M Univ., College Station, TX (US)); 
Parish, T.A.; Schlapper, G.A. Fusion Technology (USA), 15(2): 
465-468 (Mar 1989). (CONF-881031—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

An exploratory investigation of the neutronic performance of 
metallic boron and B,C enriched in B"’ as the materials for limiters, 
liners, and neutron moderator/reflectors in fusion reactors has been 
conducted. The study included both (1)calculations of basic neu- 
tronic parameters like the Fermi age and the reflectance of 14 MeV 
neutrons as a function of thickness and (2) the substitution of B"" 
and B,C for components in simulated blankets. B'’ and B''4C 
were observed to be neutronically superior to graphite and inferior 
to beryllium. However, while inferior as neutron multipliers, B’' and 
B'',C may have safety, supply, and cost advantages over berryl- 
lium. As a substitute for graphite, metallic boron and boron carbide 
liners show negligible adverse effects on tritium breeding for B’° 
contents less than 1%. 


30059 ENDF/B-VI nuclear data evaluations for fusion appli- 
cations. Dunford, C.L. (Brookhaven National Lab., Upton, NY 
(US)); Larson, D.C.; Young, P.G. Fusion Technology (USA), 15(2): 
429-439 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The next release of the ENDF/B data library planned for 1989 
contains improved data evaluations of interest to the fusion neutron- 
ics community. New data formats permit inclusion of energy-angle 
correlated particle emission spectra and recoil nucleus energy spec- 
tra. Enhanced formats for covariance information have been 
developed. Many new isotopic evaluations will lead to improved en- 
ergy conservation and model kerma factor calculations. Improved 
nuclear model calculations will provide reliable particle emission 
data where experimental information is sparse. Improved Bayesian 
fitting codes will provide more accurate evaluations for data rich re- 
actions such as evaluations for data rich reactions such as 
Li(n,nt)a. All of the most important fusion material evaluations con- 
tain these new features. 


30060 Edge-plasmas and wall protection in RFPs. Werley, 
K.A. (Los Alamos National Lab., Los Alamos, NM (US)); Bathke, 
C.G.; Krakowski, R.A. Fusion Technology (USA), 15(2): 495-500 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 
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The Reversed-Field Pinch (RFP) has the ability to operate as a 
compact, moderate-to-high beta, high-power-density system. A com- 
pact system requires careful control of the particle and heat fluxes 
impinging on plasma-facing components. A strongly recycling, 
toroidal-field open divertor combined with a highly radiating (>90% 
of plasma heating power) plasma is required. An open divertor con- 
figuration locates the plate near the field null to take advantage of 
flux expansion and minimum poloidal asymmetries to minimize peak 
heat fluxes. The physics and engineering requirements are quantita- 
tively discussed for an evolutionary sequence of impurity/ash-control 
schemes. 


30061 Two-dimensional discrete ordinates calculations of 
prompt radiation responses in the 1.75 m CIT. Liew, S.L. 
(Plasma Physics Lab., Princeton Univ., Princeton, NJ (US)); Ku, 
L.P.; Kessel, C.E. Fusion Technology (USA), 15(2): 410-415 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

Two-dimensional calculations of the prompt radiation responses in 
the 1.75 m Compact Ignition Tokamak (CIT) have been carried out 
with a discrete ordinates model using the DOT 5.1 code. Of primary 
interest in the calculations was the nuclear heating rates in major 
tokamak structures such as the first wall, vacuum vessel and TF 
coils, which are required for the thermal and structural analyses. 
Comparisons were made with the results obtained with one- 
dimensional discrete ordinates models. Efforts were made to arrive 
at a simple algorithm that will provide the approximate 
two-dimensional distributions without the need to run a multi- 
dimensional model. 


30062 ignition experiment in a single-turn-coil tokamak. Car- 
rera, R. (Center for Fusion Engineering, The Univ. of Texas at 
Austin, Austin, TX (US)); Driga, M.; Gully, J.H.; Hertel, N.E.; Hopf, 
J.; Hsieh, K.T.; Montalvo, E.; Ordonez, C.; Parish, T.; Rosenbluth, 
M.N. Fusion Technology (USA), 15(2): 402-409 (Mar 1989). 


(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 
A novel concept for a fusion ignition experiment, IGNITEX pro- 


posed along the lines of previous ideas for a compact thermonuclear 
device is analyzed. A single-turn-coil tokamak is analyzed. A single- 
turn-coil tokamak supplied by homopolar generators can ohmically 
heat a DT plasma to ignition conditions and maintain a thermally 
stable ignited phase for about ten energy confinement times. The 
IGNITEX experiment can provide a simple and relatively inexpen- 
sive way to produce and control ignited plasmas for scientific study. 


30063 Evaluation of the ’Li(n,n’t)}*He cross section for 
ENDF/B-VI and application to uncertainty analysis. Young, P.G. 
(Los Alamos National Lab., Los Alamos, NM (US)); Davidson, J.W.; 
Muir, D.W. Fusion Technology (USA), 15(2): 440-448 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 

A new covariance analysis of n + 7Li cross section data has been 
completed for Version Vi of ENDF/B. The analysis updates our 
1981 work for ENDF/B-V.2 to include new data that has become 
available since that time and to incorporate cross correlations be- 
tween different experiments. The bulk of the new measured data 
consists of some 10 new (or newly revised) tritium-production mea- 
surements involving about 70 new data points. The new analysis 
results in only small changes in the previous evaluation of the 
tritium-production cross section but significantly reduces the magni- 
tudes of uncertainties due to the more extensive and accurate data 
base that was used. A two-dimensional sensitivity and uncertainty 
analysis of the Lithium Blanket Module experiments at the LOTUS 
facility was performed in order to assess the effects of the new ’Li 
cross sections on tritium breeding uncertainty in a realistic system. 


30064 Passive vertical stability in the next generation toka- 
maks. Lever, J.A. (General Atomics, San Diego, CA (US)). Fusion 
Technology (USA), 15(2): 489-494 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

The next generation of reactor-size tokamaks will have substan- 
tially different vertical stability characteristics than existing 
large-scale experimental devices. Separation between plasma and 
stabilizing elements such as vacuum vessel and poloidal field coils 


is expected to be much greater than in present experiments, and 
high plasma elongation will be required for high plasma current and 
good plasma confinement. These features exacerbate the vertical 
Stability control problems. The passive stability properties, growth 
rate, and stability margin of a plasma moving vertically in a set of 
toroidally continuous, resistive, current carrying elements is pre- 
sented. An eigenvector analysis method is used to explore the 
vertical stability margin and growth rates of these equilibria. These 
methods are applied to quantify the passive stability properties of a 
large-scale fusion device, ITER (International Thermonuclear Exper- 
imental Reactor). Representative plasma equilibria with plasma 
elongations varying from 1.6 to 2.4 are produced based on reactor- 
type scaling laws. The results show that a highly elongated plasma 
can be stabilized within acceptable limits with the proper placement 
of a toroidally continuous wall around the outer portion of the 
plasma. use of a partial poloidal all is almost as effective as enclos- 
ing the plasma in a complete shell. 


30065 A simple 1-D PC-based plasma edge engineering 
model for divertor design calculations. Baehre, M.D. (United 
States Military Academy, West Point, NY (US)); Steiner, D.; Em- 
brechts, M.J. Fusion Technology (USA), 15(2): 534-540 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

A simple, but comprehensive, PC-based 1D axial divertor model 
has been developed for divertor design and pumping calculations. In 
the course of successfully benchmarking the model several interest- 
ing observations emerged which impact the engineering approaches 
generally considered to alleviate excessive heat loads and sputter- 
ing. The major conclusion is that first attention must be paid to the 
total heat flux being exhausted to each divertor. Other approaches 
(such as adjusting the recycling regime, inclining the plate, or inject- 
ing impurities) can be used to finetune divertor operation for optimal 
results. These other approaches all have limited utility or costs as- 
sociated with their use which may degrade divertor performance. 


30066 A PC-based package for interactive assessment of 
MHD equilibrium and poloidal field coil design in axisymmetric 
toroidal geometry. Kelleher, W. (Los Alamos National Lab., Los 
Alamos, NM (US)); Steiner, D. Fusion Technology (USA), 15(2): 
528-533 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

A personal computer system was developed for use in the as- 
sessment of magnetohydrodynamic (MHD) equilibrium and Poloidal 
Field Coil (PFC) arrangement in toroidal axisymmetric geometry. 
This system involves two steps: first MHD equilibrium is calculated 
with the program PCEQ, then the PFC arrangement, consistent with 
the equilibrium, is determined in an interactive design environment 
using the program PFDESIGN. The PCEQ/PFDESIGN system was 
used to examine equilibrium for the STARFIRE reactor concept, in- 
cluding the design of two different PFC arrangements. The MHD/ 
PFC calculations agree to within a few percent of mainframe code 
results, demonstrating the utility and accuracy of PCEQ/PFDESIGN, 
proving it to be an ideal tool for scoping studies. 


30067 Stability and erosion of melt layers formed during 
plasma disruptions. Hassanein, A.M. (Argonne National Lab., Ar- 
gonne, IL (US)). Fusion Technology (USA), 15(2): 513-521 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Melting and vaporization of metallic reactor components such as 
the first wall and the limiter/divertor may be expected in fusion 
reactors due to the high energy deposition resulting from plasma in- 
stabilities occuring during both normal and off-normal operating 
conditions. Off-normal operating conditions result from plasma 
disruptions where the plasma losses confinement and dumps its en- 
ergy on parts of reactor components. High heat flux may also result 
during normal operating conditions due to fluctuations in plasma 
edge conditions. Of particular significance is the stability and ero- 
sion of the resuiting melt layer which directly impacts the total 
expected lifetime of the reactor. The loss of the melt layer during 
the disruption could have a serious impact on the required safe and 
economic operation of the reactor. A model is developed to de- 
scribe the behavior of the melt layer during the time evolution of the 
disruption. The analysis is done parametrically for a range of disrup- 
tion times, energy densities and various acting forces. 
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30068 Frost as a first wall for the ICF laboratory microfusion 
facility. Orth, C.D. (Lawrence Livermore National Lab., Livermore, 
CA (US)). Fusion Technology (USA), 15(2): 571-577 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

The authors introduce the concept of using frost as the first wall 
of the ICF Laboratory Microfusion Facility being designed to pro- 
duce 200-1000 MJ of thermonuclear yield. They present one design 
incorporating 2cm of frost deposited at 0.1 g/cm® on an LN-cooled 
fiber-reinforced polymer substrate. They calculate that such a frost 
layer will protect the substrate from ablation by target x rays and 
debris, and from shock-induced spallation. Postshot washdown with 
water should permit low-activation operation, and should preserve 
the original wall properties. The authors expect the impact of the 
frost on laser optics to be minimal, and expect the preshot lifetime 
of thermally unprotected cryogenic targets to be extended by oper- 
ating the wall at 100-150 K. Moreover, they believe that such a frost 
first wall involves little technical risk, and will be inexpensive to con- 
struct and operate. 


30069 Analysis of physical processes in ICF target cham- 
bers. MacFarlane, J.J. (Univ. of Wisconsin, Madison, WI (US)); 
Peterson, R.R.; Moses, G.A. Fusion Technology (USA), 15(2): 557- 
562 (Mar 1989). (CONF-881031-: 8. topical meeting on technology 
of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

When a high-gain inertial fusion target explodes, roughly one third 
of the energy is released in the form of x-rays and energetic ions, 
which can damage the wall of the chamber. One method of protect- 
ing the wall is to place a gas in the chamber cavity. The authors 
use a 1-D Lagrangian radiation-hydrodynamics code (CONRAD) to 
study the target energy deposition in this cavity gas and first 
surface material, the growth of and radiative emission from the mi- 
crofireball, the expansion of the shock front, the vaporization and 
hydromotion of the first surface material, and the recondensation of 
that material back onto the wall. The authors describe recent im- 
provements to CONRAD, and present results for two target 
chamber designs currently being considered by Lawrence Livermore 
National Laboratory for the Laboratory Microfusion Facility. 


30070 Preventing vaporization and destructive shock waves 
in ICF target-chamber first walls. Pitts, J.H. (Lawrence Livermore 
National Lab., Livermore, CA (US)); Woodworth, J.G.; Tabak, M. 
Fusion Technology (USA), 15(2): 563-570 (Mar 1989). (CONF- 
881031—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The authors describe a sacrificial frozen-nitrogen x-ray and debris 
shield that is placed around fusion fuel pellets. The inner and outer 
radii of this shield are 100 and 165 mm, respectively. The shield ab- 
sorbs nearly half of the fuel pellet energy and converts it into kinetic 
energy, spreading the energy deposition time at the target-chamber 
first wall by 4 orders of magnitude from —10 ns to > 100 us. The 
authors also include the design of a 1400 1400-Mu-yield, 3-m-inner- 
radius aluminum target chamber with a no-vaporization first wall. 
With this shield, shock waves are reduced in magnitude so that no 
spall is predicted. The shield also adds thermal inertia, which allows 
15 minutes between the removal of the cryostat (used to keep the 
fuel pellet and shield at liquid hydrogen temperatures before a shot) 
and the illumination of the fuel pellet by driver beams. 


30071 Final optic protection designs for ICF containment 
chambers. Nilson, D.G. (Lawrence Livermore National Lab., Liver- 
more National Lab. (US)); Woodworth, J.G. Fusion Technology 
(USA), 15(2): 578-582 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

The output from a laser-driven high-gain ICF target in the labora- 
tory microfusion facility (LMF) target chamber could produce enough 
x-rays, shrapnel, and debris to severely damage the laser's final op- 
tics. If the final optics were left unprotected, the replacement and 
reinstallation costs for each beam would exceed $40K. Assuming 
the laser has 68 beams, the replacement costs for each shot could 
reach $2.7M. To avoid these excessive costs, a reliable optics pro- 
tection system must be designed. This requires that the hazardous 
environment to which the optics are exposed be defined. The geo- 
metrical layout for the 68 beams of the 10 megajoule laser shows 
the final optics placed at 25 meters from the target. The final optic is 





a 2-5 cm thick debris shield ($40K each), placed in front of a $200K 
focussing lens. Each of the 68 beams delivers 150 kJ of 0.35 um 
light consisting of either a 4 x 4 or a 2 x 8 array of beamlets, with 
each beamlet aperture having dimensions of 29 cm x 29 cm. 


30072 Neutronics analysis of the laboratory microfusion fa- 
cility. Tobin, M.T. (Lawrence Livermore National Lab., Livermore, 
CA (US)); Singh, M.S.; Meier, W.R. Fusion Technology (USA), 
15(2): 583-589 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

The radiological safety hazards of the experimental area (EA) for 
the proposed Inertial Confinement Fusion (ICF) Laboratory Microfu- 
sion Facility (LMF) have been examined. The EA includes those 
structures required to establish the proper pre-shot environment, 
point the beams, contain the pellet yield, and measure many differ- 
ent facets of the experiments. The radiation dose rates from 
neutron activation of representative target chamber materials, the 
laser beam tubes and the argon gas they contain, the air surround- 
ing the chamber, and the concrete walls of the experimental area 
are given. Combining these results with the allowable dose rates for 
workers, the authors show how radiological considerations affect ac- 
cess to the inside of the target chamber and to the diagnostic 
platform area located outside the chamber. Waste disposal and tri- 
tium containment issues are summarized. Other neutronics issues, 
such as radiation damage to the final optics and neutron heating of 
materials placed close to the target, are also addressed. 


30073 Overview of the ICF 1000 MJ experiment chamber de- 
sign. Slaughter, D. (Lawrence Livermore National Lab., Livermore, 
CA (US)). Fusion Technology (USA), 15(2): 590-594 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

A conceptual design of an experiment chamber for a high gain in- 
ertial confinement fusion (ICF) facility (1000 MJ) is being developed. 
Performance goals have been established. Several design 
approaches are being evaluated through computer simulations, en- 
gineering analysis, and experimental testing of candidate first wall 
components. 


30074 A carbon-carpet first wall for the laboratory microfu- 
sion facility. Monsler, MJ. (W.J. Schafer Associates, Inc., 
Pleasanton, CA (US)); Meier, W.R. Fusion Technology (USA), 
15(2): 595-604 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

A first wall concept for the Laboratory Microfusion Facility (LMF) 
that uses carbon fibers in a brush- or carpet-like configuration is 
described. This material and geometric configuration provide an ex- 
tremely effective way of absorbing the intense burst of soft x-ray 
radiation from the fusion energy pulse without damaging the under- 
lying structure. The 2-cm-long carbon fibers are pointed at the target 
so that the x-rays illuminate the sides of the fibers at a glancing an- 
gle. The authors describe how the carpet-like configuration reduces 
the impulse due to the blow-off of material vaporized by the x-rays. 
Resulting stresses in the support structure are now low enough for 
the chamber radius to be brought in to 3 m, which is much smaller 
than a chamber with an unprotected first wall. The authors conclude 
that this is a viable and attractive concept for the LMF first wall. 


30075 Plasma simulation and surface effects in a high-field 
tokamak ignition experiment. Ordonez, C.A. (UT-Center for Fu- 
sion Engineering, Austin, TX (US)); Hopf, J.; Carrera, R.; Montalvo, 
E. Fusion Technology (USA), 15(2): 507-512 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

Plasma loading of the wall and limiter surfaces will play an impor- 
tant part in ignited tokamak experiments. Fusion plasmas will be 
characterized by high edge temperatures and large radially outward 
particle and energy fluxes. Many aspects of plasma-surface interac- 
tions presently seen in tokamak experiments will change and 
altogether new phenomena may appear. In this paper the authors 
identify possible plasma-surface interactions in a tokamak ignition 
experiment which can significantly affect its operation. The pro- 
posed ignition experiment, IGNITEX, is considered. The IGNITEX 
experiment uses a single-turn coil to produce a 20 Tesla toroidal 
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field in a compact tokamak. A deuterium-tritium plasma will be gas 
fueled and ohmically heated to ignition. To obtain detailed edge 
plasma profiles and fluxes, a 1-D transport code is utilized. lon and 
charge-exchange neutral sputtering processes at an all carbon sur- 
face system are included. A detailed description of the radial 
particle and energy flux calculations is given. 


30076 Theoretical and experimental studies of the vapor 
shielding mechanism for surfaces subjected to high heat 
fluxes. Gilligan, J. (North Carolina State Univ., Raleigh, NC (US)); 
Auciello, O.; Bourham, M.; Hankins, O.; Wehring, B.; Hahn, D.; Mo- 
hanti, R.; Stock, J. Fusion Technology (USA), 15(2): 522-527 (Mar 
1989). (CONF-881031-—: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

The self protecting nature of the vapor shield mechanism is im- 
portant for prediction of surface damage caused by disruptions or 
run away events in tokamaks. The authors report on detailed 
modeling and experimental analysis of the vapor shield (VS) mech- 
anism. The energy transmission factor through the VS boundary 
layer is found to be surprisingly low (about 10%) which may reduce 
estimates for the surface damage. 


30077 Missions and design requirements for a laboratory 
microfusion facility (LMF). Hogan, W.J. (Lawrence Livermore Na- 
tional Lab., Livermore, CA (US)). Fusion Technology (USA), 15(2): 
541-549 (Mar 1989). (CONF-881031-—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

Serious planning for the Laboratory Microfusion Facility (LMF), in 
which the ICF program plans to achieve high gain, has begun. An 
inter organization DOE group has studied the design requirements 
for such a facility. That group concluded that the required missions 
of the LMF include: (1) obtain high gain (10-100), (2) conduct 
weapons physics (yields of 100-1000 Mu), (3) conduct weapon ef- 
fects (same yields), and (4) assess ICF’s potential for electric 
power. This paper describes the design implications of meeting 
these requirements. 


30078 Thermal resistance gaps for solid breeder blankets 
using packed beds. Gorbis, Z.R. (Univ. of California, Los Angeles, 
CA (US)); Raffray, A.R.; Tillack, M.S.; Abdou, M.A. Fusion Technol- 
ogy (USA), 15(2): 695-698 (Mar 1989). (CONF-881031—: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

The main design features of a new concept for solid breeder 
blanket thermal resistance gaps are described and analysis is 
shown for the blanket thermal characteristics. The effective thermal 
conductivity of a helium-beryllium packed bed configuration is stud- 
ied, including the effect of a purge stream. Possible applications of 
this concept to ITER blanket designs are stressed. 


30079 Helium-3 blankets for tritium breeding in near-term 
and commercial fusion systems. Steiner, D. (Rensselaer Poly- 
technic Institute, Troy, NY (US)); Embrechts, M.J.; Varsamis, G.; 
Vesey, R.; Gierszewski, P. Fusion Technology (USA), 15(2): 663- 
668 (Mar 1989). (CONF-881031-: 8. topical meeting on technology 
of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The purpose of this paper is to examine the essential features of 
tritium breeding blankets employing helium-3 as the breeding 
medium. The concept exhibits good tritium breeding potential, at- 
tractive safety features, and relatively low development risk. Both 
near-term and commercial applications are considered. The near- 
term application is based on using terrestial sources of helium-3, 
while the commercial application is based on an extra-terrestrial 
helium-3 source, perhaps the lunar surface. If these helium-3 
sources can be realized at costs in the range of — 100-500 $/g then 
helium-3 offers an attractive alternative to lithium as a tritium breed- 
ing medium for fusion applications. 


30080 A new water-cooled lead blanket concept. Cheng, E.T. 
(Genera! Atomics, San Diego, CA (US)); Creedon, R.L.; Wong, 
C.P.C.; Sze, D.K. Fusion Technology (USA), 15(2): 669-673 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Lead has been widely investigated as a candidate blanket material 
in the form of lithium-lead (Li17Pb83) eutectic for D-T fueled fusion 
reactors. A new lead blanket concept is conceived that could be 


cooled by pressurized water and which mitigates the potential plono- 
nium and chemical activity concerns. One of the new ideas in the 
new lead blanket concept is the minimization of the lithium content 
in the lithium-lead material in order to further reduce the chemical 
activity with water. The minimum lithium concentration in this new 
Li-Pb alloy for achieving a tritium breeding ratio of 1.2 is 5 at. %. 
The other new idea is to mitigate the polonium leakage concern by 
using sealed tubes containing the recommended Li-Pb material. 
The bred tritium will permeate through the tube walls into the water 
coolant and be extracted. The tritium inventory in the blanket will be 
primarily that in the water coolant, amounting to about 320 g. 


30081 Lifetime analysis of the ITER first wall and divertor 
plates. Mattas, R.F. (Argonne National Lab., Argonne, IL (US)). 
Fusion Technology (USA), 15(2): 637-642 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The performance of the ITER first wall and divertor plate is 
analyzed using a 1-D lifetime code which includes the effects of ra- 
diation damage and surface erosion. The materials considered for 
the first wall are solution annealed and 20% cold-worked Type 316 
stainless steel. The materials considered for the divertor plate are 
H-451 graphite bonded to a Cu-0.5 Be-2 Ni heat sink. The primary 
conclusion is that it is crucial to include radiation effects for obtain- 
ing realistic predictions of performance. 


30082 Transport analysis of ignited and current-driven ITER 
designs. Attenberger, S.E. (Oak Ridge National Lab., Oak Ridge, 
TN (US)); Houlberg, W.A.; Uckan, N.A. Fusion Technology (USA), 
15(2): 629-636 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

The International Thermonuclear Experimental Reactor (ITER) de- 
sign is intended to provide an engineering test of both ignited and 
current-driven operation. Both modes have been modeled using the 
WHIST transport code. Simulations indicate that tangential neutral 
beam injection inclined at a small angle to the horizontal midplane 
provides a means of controlling the heating and current drive pro- 
files over a greater density range than near-normal injection, that a 
long current ramp of +100 s is needed to avoid skin currents during 
inductive startup, and that sawtooth activity is important in assess- 
ing volt-second consumption. 


30083 A high-recycle divertor for ITER. Werley, K.A. (Los 
Alamos National Lab., Los Alamos, NM (US)); Bathke, C.G. Fusion 
Technology (USA), 15(2): 654-662 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

A coupled one-dimensional (axia/radial) edge-plasma model (SO- 
LAR) has been used to investigate tradeoffs between collector-plate 
and edge-plasma conditions in a double-null, open, high-recycle 
divertor (HRD) for a preliminary International Thermonuclear Experi- 
mental Reactor (ITER) design. A steady-state HRD produces an 
attractive high-density edge plasma (5 x 10'%m~—%) with sufficiently 
low plasma temperature (10 - 20 eV) at a tungsten plate that the 
sheath-accelerated ions are below sputtering threshold energies. 
Manageable plate heat fluxes (3 - 6 MW/m?) are achieved by posi- 
tioning the plate poloidal cross section at a minimum edge of 15 - 
30° with respect to flux surfaces. 


30084 Impact of maintainability on the International Ther- 
monuclear experimental Reactor (ITER) configuration options. 
Lousteau, D.C. (Fusion Engineering Design Center, Oak Ridge, TN 
(US)). Fusion Technology (USA), 15(2): 649-653 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

The International Thermonuclear Experimental Reactor (ITER) 
study was initiated with a definition phase conducted during the 
summer of 1988. Included in the stated purposes of this phase was 
the development of a preliminary reactor configuration that incorpo- 
rates major design features, being selected concurrently, and the 
establishment of the reactor maintenance approach. This paper 
documents the results of the configuration development task and in- 
cludes discussions of conclusions reached and ongoing efforts. 
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30085 An aqueous lithium salt self-cooled blanket and shield 
for ITER. Sawan, M.E. (Univ. of Wisconsin, Madison, WI (US)); Svi- 
atoslavsky, I.N.; Kulcinski, G.L. Fusion Technology (USA), 15(2): 
643-648 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

A low cost low risk tritium breeding concept has been developed 
for ITER. This concept is based on dissolving lithium compounds in 
the water coolant. This makes it possible to breed tritium in all the 
shield zones, and results in tritium self-efficiency as well as en- 
hanced magnet protection. The design that maximizes the outboard 
tritium breeding ratio utilizes a 40 cm thick zone of Be balis followed 
by an 80 cm thick zone of steel balls. Single size balls are used to 
minimize the pressure drop. The overall TBR excluding tritium bred 
in the test modules is 1.1. The inlet coolant temperature is 40°C 
and the temperature rise is 15°C in the first wall and 35°C in the 
blanket. 


30086 Application of uncertainty analysis of ignition perfor- 
mance to the engineering test reactor. Ho, S.K. (Lawrence 
Livermore National Lab., Livermore, CA (US)); Perkins, L.J. Fusion 
Technology (USA), 15(2): 623-628 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

The design of future Engineering Test Reactor (ETR) to demon- 
strate ignition is complicated by the uncertainties in the projected 
database for ignited plasmas. Application of uncertainty analysis to 
ETR design utilizing a figure-of-merit defined as the probability of ig- 
nition is presented. Performance evaluation from the uncertainty 
analysis in density-temperature space can locate an optimum oper- 
ating window for ignition. 


30087 The breeder blanket interface (BBI) to TSTA. Finn, P.A. 
(Argonne National Lab. (US)); Clemmer, R.G.; Greenwood, L.; Lide, 
A.; Sze, D.K.; Anderson, J.L.; Sherman, R.; Bartlit, J.R.; Naruse, Y.; 
Yoshida, H. Fusion Technology (USA), 15(2): 680-686 (Mar 1989). 
(CONF-881031-—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

A breeder blanket interface for an aqueous lithium salt blanket is 
defined for TSTA. High calculated radiolysis rates result in a high 
overpressure in the blanket and the need for a depressurizer and a 
recombiner system. High projected corrosion rates for stainless 
steel and for beryllium result in high activity levels in the blanket 
and the possible dissolution of the beryllium balls. The required tri- 
tium processing systems are complex, involving seven separation 
steps. A flow sheet is presented of the needed tritium systems. The 
main processing units to recover tritium from the salt solution are a 
flash evaporator with condenser, a water distillation unit, and a va- 
por phase chemical exchange (VPCE) unit. The gas product stream 
from the blanket has an H/T ratio of 10° which requires a dedicated 
cryodistillation unit of very high capacity. This unit has a first column 
with a diameter of almost one meter to decrease the H/T ratio to 10. 


30088 Optimized multi-modal-operation designs for ITER. 
Blackfield, D.T. (Lawrence Livermore National Lab., Livermore, CA 
(US)); Perkins, L.J.; Devoto, R.S.; Fenstermacher, M.E.; Ho, S.K. 
Fusion Technology (USA), 15(2): 612-616 (Mar 1989). (CONF- 
881031-—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The tokamak nonlinear optimization systems code TETRA has 
been expanded to contain the option of examining machine designs 
capable of multi-modal operations. The conceptual International 
Thermonuclear Experimental Reactor (ITER) is an example of a bi- 
modal operating machine design in that it must be capable of both 
pulse-ignited and steady-state operations. This new version of 
TETRA allows for the optimization of a figure-of-merit which may in- 
volve several operating scenarios. The authors obtain for ITER 
minimum cost designs which are capable of igniting when operated 
in the pulsed mode as well as have reasonable Q > 5 when oper- 
ated in steady-state. 


30089 


Determination of the required tritium breeding ratio 
for the next fusion experimental reactor. Watanabe, Y. (UCLA, 
Los Angeles, CA (US)); Abdou, M.A.; Youssef, M.Z. Fusion Tech- 


nology (USA), 15(2): 617-622 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 


The next fusion experimental reactor such as ITER requires tri- 
tium breeding because of the high tritium cost and its limited 
availability from non-fusion sources, in addition to demonstrating 
breeding capability of commercial D-T reactors. A tritium fuel cycle 
model was developed to compute the required tritium breeding ratio 
(TBR) by taking into account rector down-time. The results show 
that TBR should be unity to achieve 3 MW * Year/m? of neutron flu- 
ence in 10 years for a steady-state reactor with 600 MW fusion 
power and 25% system availability provided 5 kg of initial tritium 
supply. If the external tritium supply is increased to 20 kg, the re- 
quired TBR is 0.9. The estimated TBR is very sensitive to the 
variation of the tritium burn-up fraction in plasma and the tritium 
residence time in the tritium processing system. For example, de- 
creasing the burn-up fraction from 5% to 1% leads to a 25% 
increase in the required TBR. Thus these parameters must be care- 
fully examined in future work. 


30090 Coolant leakage through cracks in fusion reactors. 
Hassanein, A.M. (Argonne National Lab., Argonne, IL (US)). Fusion 
Technology (USA), 15(2): 687-694 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

The successful operation of a fusion reactor system depends on 
many factors. One important factor is to maintain the vacuum in- 
tegrity between the first wall and the plasma. The leakage of the 
first wall coolant through small pre-existing cracking or cracks de- 
veloped during operation may destroy the required vacuum 
boundary and subsequently contaminate the plasma even before 
the structural failure of the wall. Cracks of few hundred microns in 
size may be difficult to detect by nondestructive testing in thin com- 
plicated structures such as the first wall. Cracks of such sizes may 
also grow to these dimensions during early phases of reactor oper- 
ation. The theoretical flow rate predictions and their range of 
applicability for conditions relevant to fusion reactors are discussed. 
These theoretical predictions are compared with available experi- 
mental data. It is found that a few through wall cracks below the 
limit of detection by standard techniques in a helium cooled reactor 
may contaminate the plasma and consequently limit the successful 
operation of fusion reactor. 


30091 Rotating liquid blanket with no first wall for fusion re- 
actors. Moir, R.W. (Lawrence Livermore National Lab., Univ. of 
California, Livermore, CA (US)). Fusion Technology (USA), 15(2): 
674-679 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

A toroidal vortex of liquid FLiBe (LIF + BeF2) is suggested for the 
blanket of a fusion reactor. Because this reactor chamber has no 
solid first wall, it might avoid many of the problems that accompany 
conventional blanket design. The liquid blanket is sustained by noz- 
zles that inject a continuous layer of cool liquid on the inner surface. 
A second set of nozzles sends a stream of droplets across the di- 
verted scape-off layer or edge plasma to carry its heat away. The 
feasibility issues of most importance are judged to be avoiding 
turbulent breakup of the vortex and preventing too much contamina- 
tion of the plasma by the evaporating FLiBe. 


30092 System studies for ITER. Reid, R.L. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)); Peng, Y.K.M.; Galambos, J.D. 
Fusion Technology (USA), 15(2): 605-611 (Mar 1989). (CONF- 
881031-—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

The following system studies were performed for the International 
Thermonuclear Experimental Reactor (ITER) using the Tokamak En- 
gineering Test Reactor Analysis (TETRA) systems code: (1) a study 
of inductive vs current drive options for ITER, which addresses the 
cost trade-off of providing increased plasma burn capability induc- 
tively by increasing the bore of the ohmic heating (OH) solenoid 
(resulting in a tokamak with a larger major radius) as opposed to 
providing plasma current drive via rf or neutral beam injection (NBI); 
(2) an inboard shield trade study, which addresses the tradeoff of 
using tungsten or stainless steel shielding; and (3) a study of the 
impact of Confinement scaling on ITER parameters, which ad- 
dresses the sensitivity of various proposed energy confinement time 
scaling algorithms on ITER ignition margin and cost. 
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30093 Parametric design space and nuclear analysis of a 
nuclear-pumped-laser-driven ICF reactor. Beller, D.E. (Air Force 
Institute of Technology, Wright-Patterson AFB, OH (US)); Whitworth, 
F.; Miley, G.H. Fusion Technology (USA), 15(2): 772-777 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

An initial scoping study of Nuclear-Pumped-Laser-driven ICF 
power reactors and a neutronics analysis of a selected reactor de- 
sign have been completed. In the NPL reactor, fusion neutrons 
induce fission; fission fragments then excite the lasing medium. An 
advanced DT-seeded, D*He-fueled pellet with reduced neutron 
yield, a subcritical enriched-fuel blanket, and magnetic diversion of 
charged particles with direct energy conversion at 85-percent effi- 
ciency allow reductions in normal ICF design requirements. For 
example, a 5 MJ NPL driver, 50 pellet gain, 250 MJ fusion yield, 
and 6 pellets per second result in a nominal 1000 MWe power plant 
with a net plant efficiency of 53 percent. Energy-cycle balances and 
neutron transport results are reported. 


30094 A non-inductively driven tokamak reactor based on 
ITER. Fenstermacher, M.E. (Lawrence Livermore National Lab., Liv- 
ermore, CA (US)); Devoto, R.S.; Bulmer, R.H.; Lee, J.D.; Miller, 
J.R.; Schultz, J.H. Fusion Technology (USA), 15(2): 740-748 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

The physics and engineering guidelines for the International Ther- 
monuclear Energy Reactor (ITER) device are shown to lead to 
viable physics operating points for a steady state tokamak power 
reactor. Non-inductive current drive is provided in steady state by 
high energy neutral beam injection in the plasma core, lower hybrid 
slow waves in the outer regions of the plasma and bootstrap 
current. Plasma gain Q (identical to fusion power/input power) in ex- 
cess of 20 and average neutron wall loading, <> ~ 2.0 MW/m? 
are predicted in a device with major radius, Ro = 7.5 m and minor 
radius, a = 2.8 m. 


30095 Fusion safety and environmental performance goals. 
Piet, S.J. (Idaho National Engineering Lab., EG and G Idaho, Inc., 
Idaho Falls, ID (US)); Holland, D.F. Fusion Technology (USA), 
15(2): 793-802 (Mar 1989). (CONF-881031-: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The global fusion community is beginning to take the first real 
technological steps toward the ultimate haven of safe, economic, 
and environmentally benign commercial fusion power. The authors 
cannot see all the details of commercial fusion power at this dis- 
tance. Safe and clean will be defined by public acceptance and, 
hopefully, by a rational licensing system. In this paper, the authors 
express fusion safety and environmental goals via performance 
measures to chart the proper course, especially the first steps to 
take. These measures cover accident safety, effluent control, and 
waste management. The authors should also periodically refine 
these goals as knowledge grows. 


30096 Chamber design for the LIBRA light ion beam fusion 
reactor. Sawan, M.E. (Univ. of Wisconsin, Madison, WI (US)); Svi- 
atoslavsky, |.N.; Wittenberg, L.J.; Lovell, E.G.; Engelstad, R.L. 
Fusion Technology (USA), 15(2): 766-771 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

Scoping analysis was performed for LIBRA to determine the 
blanket design options that satisfy the tritium breeding and wall pro- 
tection requirements. The blanket is made of banks of INPORT 
tubes of porous SiC and Li;7Pbg3 flowing in them. The reference 
design utilizes a 1.35 m thick blanket region backed by a 0.5 m 
thick HT-9 reflector. The lithium in the blanket and reflector is en- 
riched to 90% ®Li. This design leads to the shortest possible beam 
propagation channel. The TBR is 1.5 and the end-of-life dpa in the 
chamber wall is 200 dpa. In this paper the authors describe the de- 
sign and configuration of the chamber as well as the tritium fueling 
and the response to the target explosion. 


30097 Overview of the LIBRA light ion beam fusion concep- 
tual design. Moses, G.A. (Univ. of Wisconsin Fusion Technology 
Institute and Fusion Power Assoc., Madison, WI (US)); Kulcinski, 
G.L.; Bruggink, D.; Engelstad, R.; Lovell, E.; MacFarlane, J.; 


Musicki, Z.; Peterson, R.; Sawan, M.; Sviatoslavsky, |. Fusion Tech- 
nology (USA), 15(2): 756-765 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

The LIBRA light ion beam fusion commercial reactor study is a 
self-consistent conceptual design of a 330 MWe power plant with 
an accompanying economic analysis. Fusion targets are imploded 
by 4 MJ shaped pulses of 30 MeV Li ions at a rate of 3 Hz. The 
target gain is 80, leading to a yield of 320 MJ. The high intensity 
part of the ion plate is delivered by 16 diodes through 16 separate 
z-pinch plasma channels formed in 100 torr of helium with trace 
amounts of lithium. The blanket is an array of porous flexible silicon 
carbide tubes with Li;7Pbg3 flowing downward through them. These 
tubes (INPORT units) shield the target chamber wall from both neu- 
tron damage and the shock overpressure of the target explosion. 
The target chamber is self-pumped by the target explosion gener- 
ated overpressure into a surge tank partially filled with Li;7Pbg3 that 
surrounds the target chamber. This scheme refreshes the chamber 
at the desired 3 Hz frequency without excessive pumping demands. 
The blanket multiplication is 1.2 and the tritium breeding ratio is 1.4. 
The direct capital cost of LIBRA is estimated to be $2200/kWe. 


30098 RF accelerated high energy (1-3 MeV) neutral beams 
for tokamak plasma heating, current drive and alpha diagnos- 
tics. Whealton, J.H. (Oak Ridge National Lab., Oak Ridge, TN 
(US)); Akerman, M.A.; Barber, G.C.; Dagenhart, W.K.; Haselton, 
H.H.; Raridon, R.J.; Rothe, K.E.; Ryan, P.M.; Murphy, B.D.; Stirling, 
W.L. Fusion Technology (USA), 15(2): 734-739 (Mar 1989). 
(CONF-881031—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 

The next-generation fusion devices based on the tokamak con- 
finement concept are expected to emphasize steady-state operation. 
Such future reactors may include designs like the International 
Thermonuclear Experimental Reactor (ITER) and that of the recent 
International Tokamak Reactor (INTOR) program. Effective means 
of non-inductive plasma current drive would therefore be necessary. 
This paper describes a neutral beam concept for a current drive 
system (which will heat the plasma as well) that is based on nega- 
tive ions and has a beam energy > 1 MeV. Such systems, at much 
lower power levels, are also being considered for alpha diagnostics. 
Preliminary physics calculations show that the plasma core current 
necessary for stability enhancement can best be achieved in these 
future reactor-like machines with tangentially injected beams having 
energies ranging from 1 to 4 MeV. Further study and experiments 
will better define the optimum energy. Studies of how to accomplish 
beams of this energy led to the system described in this paper. 


30099 Transient condensation of vapor using a direct simu- 
lation Monte Carlo method. EI-Afify, M.M. (Univ. of Wisconsin, 
Madison, WI (US)); Corradini, M.L. Fusion Technology (USA), 
15(2): 783-792 (Mar 1989). (CONF-881031—: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

Vapor is produced from the ICF event as the x-ray energy is de- 
posited at the first wall of the reactor. This vapor must condense 
back onto the first wall in a timely fashion (<< 1 s) to establish the 
necessary conditions for beam propagation and the next ICF event. 
Transient condensation of vapor is studied on the basis of the Boltz- 
mann equation using a direct simulation Monte Carlo Method. The 
method describes the molecular behavior of continuum mechanics 
transition flows in a way consistent with the Boltzmann equation. 
The thermal resistance of the condensed film is included in the flow 
representation using a laminar Nusselt analysis to determine the in- 
terface temperature of the condensed film. The condensate mass 
flux in a quasi-steady state is computed and compared with a num- 
ber of analytical models and experimental data. The results are 
consistent qualitatively with the experimental data of mercury con- 
densation on a vertical plate. 


30100 Advances in commercial ICF technology since 1986. 
Kulcinski, G.L. (Univ. of Wisconsin, Madison, WI (US)). Fusion 
Technology (USA), 15(2): 749-755 (Mar 1989). (CONF-881031—: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

Progress in the march toward commercial ICF fusion reactors has 
been uneven in the past few years. Considerable advances have 
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been made in the area of light ion beam fusion through the devel- 
opment of rep ratable drivers (i.e., HERMES-Ill technology) and 
diodes (i.e., applied B configuration with renewable Li surfaces). 
Significant progress in the development of lasers to compress tar- 
gets has also been made through the KrF Aurura program. The 
possibility of lowering the cost of glass in the advanced solid state 
lasers has been given serious consideration. The development of 
the Induced Spatial Incoherence (ISI) technique to improve the uni- 
formity of the laser beam has allowed physicists and engineers to 
once again contemplate the use of symmetric illumination. This 
would reduce the driver energy required to achieve high gains but it 
also introduces difficulty in the reactor design. Relatively little 
progress in commercial heavy ion beam drivers has been made 
over the past few years aside from an indepth study (HIFSA) of the 
desirable operating regimes to be pursued. Other areas where little 
progress has been made are conceptual reactor studies, target 
declassification and specific experimental programs to address com- 
mercial |CF reactor technology needs. 


30101 Helium-cooled lithium compound suspension blanket 
concept for ITER. Gohar, Y. (Argonne National Lab., Argonne, IL 
(US)); Baker, C.C.; Attaya, H.; Billone, M.; Clemmer, R.C.; Finn, 
P.A.; Hassanein, A.; Johnson, C.E.; Majumdar, S.; Mattas, R.F. 
Fusion Technology (USA), 15(2): 876-880 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

This blanket concept uses a dilute suspension of fine solid 
breeder particles (LigO, LiAIO2, or LigSiO,4) in a carrier gas (He) as 
the coolant and the tritium breeding stream. A small fraction of this 
stream is processed outside the reactor for tritium recovery. The 
blanket consists of a beryllium multiplier and carbon/steel reflector. 
A steel clad is used for all materials. A carbon reflector is employed 
to reduce the the beryllium thickness used in the blanket for a spe- 
cific tritium breeding ratio. The breeder particle size has to exceed a 
few microns (> 2 microns) to avoid sticking problems on the cold 
surfaces of the heat exchanger. The helium gas pressure is in the 
range of 2 - 3 MPa to carry the solid breeder particles through the 
blanket and the heat exchanger loop. The solid breeder concentra- 
tion in the helium stream is 1 to 5 volume percent. A high lithium-6 
enrichment is used to produce a high tritium breeding ratio and to 
reduce the breeder concentration in the helium gas. The main fea- 
tures, key technical issues, and design analyses of this blanket 
concept are summarized in this paper. 


30102 Tungsten versus steel in inboard shield of ITER. El- 
Guebaly, L.A. (Univ. of Wisconsin, Madison, WI (US)); Sawan, M.E. 
Fusion Technology (USA), 15(2): 881-886 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

The shield design of ITER is required to meet both magnet pro- 
tection requirements and safety-related criteria. Although the W 
provides excellent magnet protection, its high specific decay heat 
caused some concern in case of an accident. A trade study was 
carried out in which W is replaced by steel in the high neutron flux 
zones of the inboard shield and the sensitivity of the machine size, 
cost, and magnet damage to such change was determined. Satisfy- 
ing the 10'9 n/cm? fast fluence limit for the magnet, the direct cost 
is essentially the same for the steel and W shields, although the 
steel shield is 0.1 m thicker. The 0.55 m thick inboard shield is 0.1 
m thicker. The 0.55 m thick inboard shield of ITER is configured in 
3 main layers: a 0.05 m Be layer, followed by a 0.18 m steel layer, 
then a 0.18 m W layer. Five coolant channels, each 0.0 1 m wide, 
are properly distributed across the shield. About 0.1 m thick layer of 
aqueous Li salt solution at the back of the shield was found neces- 
sary to minimize the damage in the magnet. This design meets the 
neutronics, safety, and thermal hydraulics requirements and there 
appears to be no feasible problems associated with it. 


30103 


Comparison of PCA versus tungsten in TIBER-II in- 
board shield and impact of nuclear data uncertainties on 
machine cost. Youssef, M.Z. (UCLA, Los Angeles, CA (US)); Jun, 


|. Fusion Technology (USA), 15(2): 887-892 (Mar 1989). (CONF- 
881031—: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

In the initial design of TIBER-II inboard (/B) shield, multilayers of 
tungsten shield and coolant were deployed with a total thickness of 


48 cm. It was thought during the design process to replace W by 
PCA. The motivations are: (1) accumulated activation level in the I/ 
B shield at shutdown is larger in the W-shield in comparison to the 
PCA-shield, and (2) concerns regarding cost/fabrication. This design 
change required an 1/B shield thickness of —58 cm to reach the 
same performance level of the 48 cm W-shield. In this paper a 
detailed comparison between the two types of shield is given re- 
garding the accumulated radioactivity, biological hazard potential 
(BHP), and afterheat levels at shutdown and various times there- 
after. In addition, a substantial part of the present work is devoted 
to studying the impact of the present neutron cross-section uncer- 
tainties in the prediction of the radiation damage parameters in the 
S/C magnet. In this regard, an extensive cross-section sensitivity/ 
uncertainty analysis was performed to assess the required increase 
in the I/B shield thickness in both cases to account for these 
uncertainties. It was shown that the economic penalty of such an in- 
crease is 13 - 17 M$ in the W-shield case as opposed to 10 - 14 
M$ in the case of the PCA-shield. 


30104 Activation characteristics of different steel alloys 
proposed for near term fusion reactors. Attaya, H. (Argonne Na- 
tional Lab., Argonne, IL (US)); Gohar, Y.; Smith, D.; Baker, C. 
Fusion Technology (USA), 15(2): 893-899 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

Analyses have been made for different structural alloys proposed 
for the International Thermonuclear Experimental Reactor (ITER). 
Candidate alloys include austenitic steels stabilized with nickel 
(NiSS) or manganese (MnSS). The radioactivity, the decay heat, 
and the US waste disposal rating of each alloy have been calcu- 
lated for the inboard shield of the ITER design option utilizing water 
cooled solid breeder blanket. The results show, for the .55 m thick 
inboard shield and after 3 MW.yr/m2 fluence, that the long term acti- 
vation problems, e.g. radioactive waste, of the MnSS are much less 
than that of the NiSS. All the MnSS alloys considered are qualified 
as Class C or better low level waste. Most of the NiSS alloys are not 
qualified for near surface burial. However, the short term decay heat 
generation rate for the MnSS is much higher than that of the NiSS. 


30105 A Li-particulate blanket concept for ITER. Wong, 
C.P.C. (General Atomics, San Diego, CA (US)); Cheng, E.T.; Cree- 
don, R.L.; Schultz, K.R.; Thurston, G.; Gohar, Y.; Baker, C.; Attaya, 
H.; Billone, M.; Hassanein, A. Fusion Technology (USA), 15(2): 
871-875 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 
The Li-particulate blanket design concept the authors proposed for 
the International Thermonuclear Experimental Reactor (ITER) uses 
a dilute suspension of fine solid breeder particles in a carrier gas as 
the combined coolant and lithium breeder stream. This blanket con- 
cept has a simple mechanical and hydraulic configuration, low 
inventory of bred tritium, and simple tritium extraction system. Exist- 
ing technology can be used to implement the design for ITER. The 
concept has the potential to be a highly reliable shield and blanket 
design for ITER with relatively low development and capital costs. 


30106 Water-cooled solid-breeder blanket concept for ITER. 
Gohar, Y. (Argonne National Lab., Argonne, IL (US)); Baker, C.C.; 
Attaya, H.; Billone, M.; Clemmer, R.C.; Finn, P.A.; Hassanein, A.; 
Johnson, C.E.; Majumdar, S.; Mattas, R.F. Fusion Technology 
(USA), 15(2): 864-870 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

A water cooled solid-breeder blanket concept was developed for 
ITER. The main function of this blanket is to produce the necessary 
tritium for the ITER operation. Several design features are incorpo- 
rated in this blanket concept to increase its attractiveness. The main 
features are the following: (a) a multilayer concept which reduces 
fabrication cost; (b) a simple blanket configuration which results in 
reliability advantages; (c) a very small breeder volume is employed 
to reduce the tritium inventory and the blanket cost; (d) a high tri- 
tium breeding ratio eliminates the need for an outside tritium supply; 
(e) a low-pressure system decreases the required steel fraction for 
Structural purposes; (f) a low-temperature operation reduces the 
swelling concerns for beryllium; and (g) the small fractions of struc- 
ture and breeder materials used in the blanket reduce the decay 
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heat source. The key features and design analyses of this blanket 
are summarized in this paper. 


30107 ~+U.S. ITER shield and blanket design activities. Baker, 
C.C. (U.S. ITER Nuclear Group (US)). Fusion Technology (USA), 
15(2): 849-857 (Mar 1989). (CONF-881031-—: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 
This paper summarizes nuclear-related work in support of the 
U.S. effort for the Internatinoal Thermonuclear Experimental Reactor 
(ITER) Study. Primary tasks carried out during the past year include 
design improvements of the inboard shield developed for the TIBER 
concept, scoping studies of a variety of tritium breeding blanket op- 
tions, development of necessary design guidelines and evaluation 
criteria for the blanket options, further safety considerations related 
to nuclear components, and issues regarding structural materials for 
an ITER device. The blanket concepts considered are the aqueous/ 
Li salt solution, a water-cooled, solid-breeder blanket, a helium- 
cooled, solid-breeder blanket, a helium-cooled, solid-breeder 
blanket, a blanket cooled by helium containing lithium-bearing partic- 
ulates, and a blanket concept based on breeding tritium from He. 


30108 The consequences of lithium fires in the presence of 
steam. Barnett, D.S. (MIT, Cambridge, MA (US)); Kazimi, M.S. 
Fusion Technology (USA), 15(2): 839-848 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

The LITFIRE code was modified and used to model lithium chem- 
ical reactions with steam-air mixtures in situations representative of 
accidental spills in fusion reactors. New water pool nodes were 
added to the primary and secondary cells representing the reactor 
and its building. An interactive energy balance routine was devel- 
oped to determine the temperature of the ceil gas; heat transfer to 
structures was modified to include the effect of water condensation 
and the cell gas emissivity calculation was changed to account for 
the presence of polar water vapor molecules. Calculations were 
performed describing a spill on the building floor as well as a spill 
within the plasma chamber. Humidity and steam injection were also 
represented. The results indicate that the primary effect of the 
steam was to raise the emissivity of the cell gas, and thus the gas 
temperature and pressure, while reducing somewhat the tempera- 
tures of both the lithium combustion zone above the pool and the 
lithium pool itself. 


30109 Thermal limits for passive safety of fusion reactors. 
Kazimi, M.S. (MIT, Cambridge, MA (US)); Massidda, J.E.; Oshima, 
M. Fusion Technology (USA), 15(2): 827-832 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

The thermal response of the first wall and blanket due to power/ 
cooling mismatch in the absence of operation action is examined. 
The analyses of coolant and power transients are carried out on six 
reference blanket designs representing a broad range of fusion first 
wall and blanket technology. It is concluded that the requirement of 
plant protection will impose sufficiently stringent peak neutron wall 
loading limits to avoid a serious threat to the public. It is found that 
for the D-T design,s the operating wall loading may have to be lim- 
ited to 3 - 8 MW/m? for passive plant protection, depending on the 
plant design. 


30110 


Loca study for a helium-cooled solid breeder design 
for ITER. Gorbis, Z.R. (Univ. of California, Los Angeles, Los Ange- 
les, CA (US)); Raffray, A.R.; Fujimura, K.; Jun, |.; Abdou, M.A. 


Fusion Technology (USA), 15(2): 821-826 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

The analysis of thermal processes after a loss-of-coolant accident 
(LOCA) in a solid breeder blanket is important because of the first 
wall and solid breeder maximum allowable temperature constraints. 
The objective is to design for a LOCA so that following a LOCA, the 
maximum solid breeder and structure temperatures are less than 
the limit beyond which irreversible damage is done, which would 
lead to loss of investment. The temporal temperature profiles for the 
solid breeder and first wall regions of a helium-cooled solid breeder 
design for ITER were calculated based on afterheat values for adia- 
batic and non-adiabatic conditions and the results are presented in 


this paper. It is found that, for this design, even when excluding ra- 
diation to the cooled inboard, a LOCA can be recommended by 
energy removal through a flowing purge with a reasonable flow rate. 


30111 Critical safety function guidelines for experimental fu- 
sion facilities. Cadwallader, L.C. (Idaho National Engineering Lab., 
EG and G Idaho, Inc., Idaho Falls, ID (US)). Fusion Technology 
(USA), 15(2): 815-820 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 9- 
13 Oct 1988). 

As fusion experiments proceed toward deuterium-tritium opera- 
tion, more attention is being given to public safety. This paper 
presents the four classes of functions that fusion experiments must 
provide to assure safe, stable shutdown and retention of radionu- 
clides. These functions are referred to as critical safety functions 
(CSFs). Selecting CSFs is an important step in probabilistic risk as- 
sessment (PRA). An example of CSF selection and usage for the 
Compact ignition Tokamak (CIT) is also presented. 


30112 Probabilistic failure analysis of fusion reactor first 
walls. O’Brien, D.A. (Savannah River Lab., Aiken, SC (US)); 
Steiner, D. Fusion Technology (USA), 15(2): 809-814 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 

This paper presents a probabilistic approach for mechanical de- 
sign problems and applies this approach to a fusion reactor first 
wall design analysis. The method developed is based on Response 
Surface Methods, developing an approximation to a consequence of 
interest. A probability distribution for the consequence is found by 
Monte Carlo sampling of the input parameters probability distribution 
and then using the response surface. Adopting a defined criteria for 
failure, a probability of the consequence exceeding the criteria is 
found. In this paper the method is applied to the examination of 
neutron wall load implications. The motivation for this work is to pro- 
vide an additional tool for the design development and assessment. 


30113 Helium-cooled solid breeder blanket for ITER. Raffray, 
A.R. (Univ. of California, Los Angeles, Los Angeles, CA (US)); Ab- 
dou, M.A.; Chou, P.; Gorbis, Z.; Tillack, M.; Watanabe, Y.; Ying, A. 
Fusion Technology (USA), 15(2): 858-863 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

This paper summarizes the latest results of a design study of a 
helium-cooled solid breeder bianket for ITER. Attractive features of 
this design include the following: (1) There is a significant design 
margin since only part of the allowable solid breeder temperature 
window needs to be used. (2) There is an expanding data base 
available from solid breeder experiments carried out internationally. 
(3) The solid breeder can be designed to operate at high reactor- 
relevant temperature, while the helium is kept at moderate 
temperature and pressure for safety and reliability. In addition, since 
helium is a gas, it can be run so as to optimize the structure tem- 
perature and accommodate long term power variation without 
incurring any substantial pressure penalty. (4) The use of helium, 
an inert gas minimizing any chemical reaction and corrosion, in 
combination with a low activation solid breeder, is a safety advan- 
tage. An extensive list of the blanket operating parameters is 
provided and key factors are discussed. 


30114 Activation analysis for the aqueous self-cooled blan- 
ket and shield of ITER. Khater, H.Y. (Univ. of Wisconsin, Madison, 
WI (US)); Sawan, M.E.; Lomperski, S.W.; Sviatosiavsky, |.N. Fusion 
Technology (USA), 15(2): 900-908 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

Activation analysis was performed for the outboard (o/b) and in- 
board (i/b) blanket and shield of ITER. The options of using PCA or 
Tenelon were assessed. The o/b blanket and shield qualify as class 
C LLW. If Tenelon is used, it qualifies as class A waste. The iv/b 
shield by itself qualifies as class C waste only if Tenelon is used. If 
PCA is used, then class C qualification can be realized if the Vb 
and o/b shields are disposed of together. The total amount of '*C 
produced in the coolant is 4650 Ci for LINO; and 54 Ci for LiOH. 
The Be/SS/W i/b shield results in a decay heat much less than that 
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in all W shield. Under adiabatic heatup conditions, the PCA struc- 
ture can withstand a LOCA and after one day the temperatures do 
not exceed 700°C. 






30115 International development of superconducting mag- 
nets for fusion power. Haubenreich, P.N. (Oak Ridge National 
Lab., Oak Ridge, TN (US)); Shimamoto, S.; Komarek, P.; Vecsey, 
G. Fusion Technology (USA), 15(2): 909-914 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

In the 10-year-long Large Coil Task, the U.S., EURATOM, Japan 
and Switzerland separately designed and jointly tested six super- 
conducting toroidal field coils, having 2.5 x 3.5-m bores. Three coils 
were bath-cooled; three used forced flow. Five used NbTi conduc- 
tors; one Nb3Sn. All were fully instrumented. All coils surpassed 8-T 
design criteria, reaching peak fields of 9.0 T. Tests demonstrated 
tolerances for internal heating and safety under abnormal conditions 
(e.g., loss of flow). Data were gained in experiments to extreme 
conditions. This paper summarizes results, both technical and with 
regard to successful international collaboration. 


30116 Design considerations for ITER magnet systems. Hen- 
ning, C.D. (Lawrence Livermore National Lab., Univ. of California, 
Livermore, CA (US)); Miller, J.R. Fusion Technology (USA), 15(2): 
915-921 (Mar 1989). (CONF-881031—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The International Thermonuciear Experimental Reactor (ITER) is 
now completing a definition phase as a beginning of a three-year 
design effort. Preliminary parameters for the superconducting mag- 
net system have been established to guide further and more 
detailed design work. Radiation tolerance of the superconductors 
and insulators has been of prime importance, since it sets require- 
ments for the neutron-shield dimension and sensitively influences 
reactor size. The major levels of mechanical stress in the structure 
appear in the cases of the inboard legs of the toroidal-field (TF) 
coils. The cases of the poloidal-field (PF) coils must be made thin 
or segmented to minimize eddy current heating during inductive 
plasma operation. As a result, the winding packs of both the TF and 
PF coils includes significant fractions of steel. The authors present 
here preliminary ITER magnet systems design parameters taken 
from trade studies, design, and analyses performed by the Home 
Teams of the four ITER participants, by the ITER Magnet Design 
Unit in Garching, and by other participants at workshops organized 
by the Magnet Design Unit. 


30117 Design and R and D for the 22 T central solenoid for 
CIT. Thome, RJ. (MIT, Plasma Fusion Center, Cambridge, MA 
(US)); Pillsbury, R.D.; Bobrov, E.S.; Feng, J.; Vieira, R. Fusion 
Technology (USA), 15(2): 928-932 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

The poloidal field coil system in a tokamak provides the equilib- 
rium, control and shaping fields for the plasma as well as the flux 
change which induces plasma current and ohmic heating. In CIT all 
the main coils play an active part in all these functions. The PF sys- 
tem consists of 16 coaxial coils which will be external to the TF 
coils and located symmetrically in pairs with respect to the midplane 
of the machine. Six of the 16 coils comprise the central solenoid as- 
sembly. The OH solenoid has a bore diameter of 0.68 m, an OD of 
1.4 m, a height of about 4.0 m, and a central field of almost 22 T. 
Geometric restrictions are such that an aggressive structural concept 
for the conductor is required; hence, the coil consists of a stack of 
explosively bonded copper/steel plates. Each plate is machined by a 
water-jet cutting process. This paper presents features of the design 
and selected results from an R and D program which is underway. 


30118 An eigenexpansion technique for modelling plasma 
start-up. Pillsbury, R.D. (Plasma Fusion Center, MIT, Cambridge, 
MA (US)). Fusion Technology (USA), 15(2): 933-937 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

An algorithm has been developed and implemented in a computer 
program that allows the estimation of PF coil voltages required to 
Start-up an axisymmetric plasma in a tokamak in the presence of 
eddy currents in toroidally continuous conducting structures. The al- 
gorithm makes use of an eigen-expansion technique to solve the 





lumped parameter circuit loop voltage equations associated with the 
PF coils and passive (conducting) structures. An example of start- 
up for CIT (Compact Ignition Tokamak) is included. 


30119 On the consequences of electrical failures of PF mag- 
net systems for fusion reactors. Zimmermann, M. (MIT, 
Cambridge, MA (US)); Kazimi, M.S.; Siu, N.O.; Thome, R.J. Fusion 
Technology (USA), 15(2): 951-956 (Mar 1989). (CONF-881031—: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

Several fault scenarios for electrical failures in the Poloidal Field 
(PF) magnet system are investigated involving shorts and faults 
with constant applied voltage at the coil terminals. A simplified 
model of the Compact Ignition Tokamak (CIT) is used to examine 
the load conditions for the PF and the Toroidal Field (TF) coils re- 
sulting from these fault scenarios. |t is concluded that shorts do not 
pose large risks for the PF coils. Also, the type of plasma disruption 
has little impact on the net forces on the PF and the TF coils. How- 
ever, the out-of-plane loads at the inner corner of the TF coils can 
increase substantially for a wide range of scenarios, and this effect 
can be stronger depending on the terminal constraints on the inter- 
nal PF coils. 


30120 A commercial tokamak reactor using super high field 
superconducting magnets. Schwartz, J. (MIT, Cambridge, MA 
(US)); Bromberg, L.; Cohn, D.R.; Williams, J.E.C. Fusion Technol- 
ogy (USA), 15(2): 957-966 (Mar 1989). (CONF-881031—: 8. topica! 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

This paper explores the range of possibilities for producing super 
high fields with advanced superconducting magnets. Obtaining 
magnetic fields greater than about 18 T at the coil in a large super- 
conducting magnet system will require advances in many areas of 
magnet technology. These needs are discussed and potential solu- 
tions (advanced superconductors, structural materials and design 
methods) evaluated. A point design for a commercial reactor with 
magnetic field at the coil of 24 T and fusion power of 1800 MW is 
presented. Critical issues and parameters for magnet design are 
identified. 


30121  Poloidal field system analysis and scenario develop- 
ment for ITER. Schultz, J.H. (M.I.T. Plasma Fusion Center (US)). 
Fusion Technology (USA), 15(2): 922-927 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

ITER, the International Thermonuclear Experimental Reactor, is a 
collaborative design by the United States, Europe, Japan and the 
Soviet Union of a tokamak fusion reactor that would demonstrate 
the physics and test the technology needed for commercial fusion 
reactors. The poloidal field (PF) magnets are responsible for forming 
and shaping highly elongated, high current plasma, during a long- 
pulse burn. At least two classes of experiments must be supported 
by the PF system design, including inductively-driven, long-pulse 
burning discharges and discharges with steady-state current drive. 


30122 MSCAP simulations of TESPE magnet safety tran- 
sients. Herring, J.S. (Idaho National Engineering Lab., EG and G 
Idaho, Inc., Idaho Falls, ID (US)); Jones, J.L.; Kraus, H.G.; Jungst, 
K.P. Fusion Technology (USA), 15(2): 945-950 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

During 1987, a series of tests were carried out on the TESPE 
Facility at the Insgtitu9t fur Technische Physik of the Kern- 
forschungzentrum Karlsruhe in conjunction with the Idaho National 
Engineering Laboratory (INEL) to experimentally and analytically in- 
vestigate arcing phenomena in high field superconducting magnets. 
One objective of the tests was to verify computer code simulations 
of the magnet system. TESPE is a six coil, NbTi, toroidal magnet 
set, designed to operate with 7 T and 8.3 MJ at 7000 A. The full 
TESPE circuit was modeled for four series of experiments: (1) inter- 
nal shorts during charge and discharge, (2) arcs initiated by 
electrode separation, (3) arcs initiated by a vaporizing wire and (4) 
arcs moving along two rails. 


30123 Safety comparison of fusion fuel cycles. Brereton, S.J. 
(Idaho National Engineering Lab., EG and G Idaho, Inc., Idaho 
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Falls, ID (US)); Massidda, J.E.; Kazimi, M.S. Fusion Technology 
(USA), 15(2): 996-1002 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 9- 
13 Oct 1988). 

Potential safety advantages are achievable through the use of ad- 
vanced fuel cycles, which eliminate the need to breed and fuel 
tritium, and produce fewer neutrons. In this work, the operational ra- 
diological hazards associated with the deuterium-tritium (DT), 
deuterium-deuterium (DD) and deuterium-helium-3 (DHe) fusion 
cycles have been compared. The advanced fuels have a clear ad- 
vantage over the DT fuel cycle in terms of tritium hazard. In terms 
of activation and waste disposal hazards, the operational safety ad- 
vantages of the advanced fuels are less clear, and appear to be 
strongly material dependent. 


30124 Some safety considerations for steam coolant with 
liquid metal breeders. Jeppson, D.W. (Westinghouse Hanford Co., 
Richland, WA (US)). Fusion Technology (USA), 15(2): 984-989 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

Test results indicate the risk and quantity of hydrogen generation, 
aerosol characterization and release rates, radioactive species 
behavior, and potential attack on blanket candidate metals for pos- 
tulated fusion reactor accident conditions when steam may be used 
near lithium breeder material. These results can be used to evalu- 
ate specific reactor safety concerns and to develop computer code 
models to predict consequences of postulated accidents involving 
steam and lithium. 


30125 Lithium-mixed gas reactions. Barnett, D.S. (MIT, Cam- 
bridge, MA (US)); Gil, T.K.; Kazimi, M.S. Fusion Technology (USA), 
15(2): 967-972 (Mar 1989). (CONF-881031—: 8. topical meeting on 
technology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 
A series of experiments has been conducted to characterize the 
kinetics of lithium reactions with mixtures of oxygen, nitrogen and 
steam. Lithium reaction rates with the various gas mixtures were 
determined as functions of the lithium temperature and the gas 
composition. In each experiment, gas of a desired composition was 
passed over lithium preheated to a specific temperature (between 
400 and 900°C). It was found that the oxygen inhibited the nitrogen 
reaction rate by reacting much more quickly and keeping the nitro- 
gen from the available lithium. Tests with steam and nitrogen 
indicate that the lithium-nitrogen reaction is catalyzed by the pres- 
ence of steam and that little elemental hydrogen is generated. 


30126 


Lithium-lead/water reaction experiments and analysis. 
Herzog, J.P. (Argonne National Lab., Argonne, IL (US)); Corradini, 


M.L. Fusion Technology (USA), 15(2): 979-983 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1968). 

An experiment has been performed to investigate the chemical 
reaction between the liquid phases of the eutectic lithium-lead 
(Li;7Pbg3) and water. The reactants and products were constrained 
within a closed reaction vessel, allowing the extent of reaction to be 
determined from the partial pressure of the hydrogen reaction prod- 
uct. The data from the tests showed that the extent of reaction did 
not depend upon the initial water temperature. The data also indi- 
cated that the extent of reaction passed through a maximum as the 
initial liquid metal temperature was varied from 350 to 500C, and a 
model was developed to explain this behavior. 


30127 Neutral beam penetration considerations for CIT. 
Bromberg, L. (MIT, Cambridge, MA (US)); Wei, J.; Myer, R.C.; 
Cohn, D.R. Fusion Technology (USA), 15(2): 1071-1075 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Neutral beam injection into CIT is discussed. Monte Carlo meth- 
ods are used to evaluate available windows of operating density 
and beam energies. The beam deposition profile is determined for a 
wide range of parameters. The effects of the excitation enhanced 
ionization cross section have been studied, both with and without 
impurities. Enhanced ionization processes and impurities are found 
to prevent the penetration of 300 keV deuterium beams. Require- 
ments for low energy beam injection are determined. In order to 
utilize the TFTR power supplies (300 kV maximum), it is necessary 
to inject hydrogen beams. 


30128 Ignition and steady-state current drive capability of 
INTOR plasma. Uckan, N.A. (Oak Ridge National Lab., Oak Ridge, 
TN (US)). Fusion Technology (USA), 15(2): 1076-1081 (Mar 1989). 
(CONF-881031—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

The confinement capability of the INTOR plasma for achieving ig- 
nition and noninductively driven Q > 5 steady-state operation has 
been assessed for various energy confinement scaling laws and 
current drive schemes by using a global power balance model. 
Plasma operation contours are used to illustrate the boundaries of 
the operating regimes in density-temperature (n-T) space. Results 
of the analysis indicate a very restricted capability (if any) for igni- 
tion and a limited flexibility in driven modes of operation in the 
INTOR (8-MA) design. Nearly a factor of two increase in plasma 
current (through stronger plasma shaping) could improve the feasi- 
bility of ignition in INTOR. 


30129 Tokamak coil current trajectories including structure. 
Kessel, C.E. (Princeton Plasma Physics Lab., Princeton, NJ (US)). 
Fusion Technology (USA), 15(2): 1015-1020 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

A computational procedure is developed to include the structure 
in the determination of coil current and voltage trajectories to 
achieve a specified equilibrium evolution and drive the required 
plasma current. The method uses linear optimal contro! about a 
nominal trajectory determined without structure. Control of the gross 
equilibrium parameters is covered. The analysis is done for the 
Compact Ignition Tokamak. This calculation can give more realistic 
time histories of coil currents and voltages, necessary in the accu- 
rate design of future tokamaks. 


30130 Application of high temperature ceramic supercon- 
ductors (CSC) to commercial tokamak reactors. Ehst, D.A. 
(Fusion Power Program, Argonne National Lab., Argonne, IL (US)); 
Kim, S.; Gohar, Y.; Turner, L.; Smith, D.L.; Mattas, R. Fusion Tech- 
nology (USA), 15(2): 1021-1031 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

Ceramic superconductors operating near liquid nitrogen tempera- 
ture may experience higher heating rates without losing stability, 
compared to conventional superconductors. This will permit cable 
design with less stabilizer, reducing fabrication costs for large fusion 
magnets. Magnet performance is studied for different operating 
current densities in the superconductor, and cost benefits in com- 
mercial tokamak reactors are estimated. It appears that 10 kA . 
cm-? (at 77 K and — 10T) is a target current density which must be 
achieved in order for the ceramic superconductors to compete with 
conventional materials. At current densities around 50 kA . cm~? 
most potential benefits have already been gained, as magnet struc- 
tural steel begins to dominate the cost at this point. For a steady 
state reactor reductions of — 7% are forecast for the overall capital 
cost of the power plant in the base case. An additional - 3% cost 
saving is possible for pulsed tokamaks. 


30131 Estimation of toroidal field coil stresses from mag- 
netic loads in FER and NET by analytic methods. Riemer, B.W. 
(Fusion Engineering Design Center/Grumman Corp., Oak Ridge, TN 
(US)). Fusion Technology (USA), 15(2): 1051-1057 (Mar 1989). 
(CONF-881031-: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, 9-13 Oct 1988). 

A comparison of structural efficiency of the toroidal field (TF) coils 
between the Next European Torus (NET) and the Fusion Experi- 
mental Reactor (FER) machines was made. The effectiveness of 
their winding packs to help react loads incurred from in-plane and 
out-of-plane electromagnetic forces was estimated. Only analytic 
techniques, including mechanics of materials methods and compos- 
ite mixture rules, were used. The results of NET compared well with 
the fairly detailed two-dimensional (2-D) and three-dimensional (3- 
D) finite element analysis (FEA) performed by the NET team. 
Similar FEAs of the Advanced Option C (ACS) version of FER have 
not been done, but the analytic results should be reasonable. The 
methodology used has been successfully programmed for use in re- 
actor system codes. 
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30132 Comparison of Nb3Sn and NbTi superconductor mag- 
net ITER devices. Galambos, J.D. (Oak Ridge National Lab., Oak 
Ridge, TN (US)); Peng, Y.K.M.; Reid, R.L.; Lubell, M.S.; Dresner, 
L.; Miller, J.R. Fusion Technology (USA), 15(2): 1046-1050 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The TETRA tokamak systems code is used to compare designs 
for the International Thermonuclear Experimental Reactor (ITER) 
that use Nb3Sn and NbTi superconductor magnets. Similar 
minimum-cost devices are found with both types of conductors 
when superfluid helium (He-II) is used in conjunction with the NbTi. 
The cost of using NbTi with He-| cooling is much higher than that of 
using Nb3Sn or NbTi with He-Il cooling. Generally, the minimum- 
cost devices occur for peak fields at the toroidal field coil of about 
11.5 - 13 T, depending on the physics requirements. Sensitivities to 
the allowable stress level indicate strong cost increases when the 
stress is reduced from the nominal 600-MPa level and weaker cost 
benefits when the stress is allowed to reach higher levels. 


30133 Neutral particle beam alternative concept for ITER. 
Sedgley, D. (Grumman Aerospace Corp., Bethpage, NY (US)); 
Brook, J.; Luzzi, T.; Deutsch, L. Fusion Technology (USA), 15(2): 
1097-1106 (Mar 1989). (CONF-881031-—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 
An analysis of an ITER neutral particle beam system is pre- 
sented. The analysis covers the neutralizer, ion dumps, pumping, 
and geometric aspects. The US beam concept for ITER consists of 
three or four clusters of beamlines delivering approximately 80 MW 
total of 1.6-MeV deuterium to three or four reactor ports. Each clus- 
ter has three self-contained beamlines featuring plasma neutralizers 
and electrostatic ion dumps. In this study, each of the beamlines 
has two source assemblies with separate gas neutralizers and mag- 
netic ion dumps. Deuterium is injected into the gas neutralizers by a 
separate system. Saddle-shaped copper coils augment the tokamak 
poloidal field to turn the charged particles into the ion dumps. The 
gas flow from the source, neutralizer, and ion dump is pumped by 
regenerable cryopanels. The effect of the port between the TF coils 
and the beam injection angle on the plasma footprint was studied. 


30134 STX magnet fabrication and testing to 16 T. Mc- 
Manamy, T.J. (Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN (US)); Benson, R.D.; Brown, R.L.; Henkel, G.H.; Lazarus, E.A.; 
Williamson, D.E.; Wilson, C.T. Fusion Technology (USA), 15(2): 
1064-1070 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

A prototype ohmic heating coil for the proposed Spherical Torus 
Experiment (STX) has been designed, fabricated and successfully 
tested to 16 T, well above its design operating field and stress lev- 
els. The conductor material was Glidcop Al-15 with a copper tube 
for water cooling soldered into a groove. The magnet winding inner 
and outer radii were 7.5 cm and 14.2 cm, respectively, and the axial 
length was 48 cm. The magnet heated to approximately 90°C 
during a pulse and was cooled within 2 min. All design and perfor- 
mance goals were met or exceeded. 


30135 Rectifier transformer saturation on commutation fail- 
ure. Lu, E. (Princeton Univ., Plasma Physics Lab., Princeton, NJ 
(US)); Bronner, G. Fusion Technology (USA), 15(2): 1058-1063 
(Mar 1989). (CONF-881031-: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The rectifier transformer’s service differs from the power trans- 
former's service because of the rectifier load. Under certain fault 
conditions, such as a commutation failure, d.c. magnetization may 
be introduced into the rectifier transformer cores, resulting in possi- 
ble saturation of the magnetic circuit, thus in degradation of the 
performance of the transformer. It is the purpose of this paper to 
present an approach for evaluating the electromagnetic transient 
process under such a fault condition. The studies were made on the 
operating 1000MVA converter system at the Princeton Plasma 
Physics Laboratory. 


30136 Assessment of the MHD capability in the ATHENA 
code using data from the ALEX facility. Roth, P.A. (idaho Na- 
tional Engineering Lab., EG and G Idaho Inc., Idaho Falls, ID (US)). 


Fusion Technology (USA), 15(2): 1003-1007 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

The ATHENA (Advanced Thermal Hydraulic Energy Network Ana- 
lyzer) code is a system transient analysis code with multi-loop, 
multi-fluid capabilities, which is available to the fusion community at 
the National Magnetic Fusion Energy Computing Center (NMFECC). 
The work reported here assesses the ATHENA magnetohydrody- 
namic (MHD) pressure drop model for liquid metals flowing through 
a strong magnetic field. An ATHENA model was developed for two 
simple geometry, adiabatic test sections used in the Argonne Liquid 
Metal Experiment (ALEX) at Argonne National Laboratory (ANL). 
The pressure drops calculated by ATHENA agreed well with the ex- 
perimental results from the ALEX facility. 


30137  Electromechanical analysis of the technology demon- 
strator for the IGNITEX fusion device. Driga, M.D. (Center for 
Electromechanics, Univ. of Texas at Austin, Austin, TX (US)); Hsieh, 
K.T.; Weldon, W.F.; Werst, M.D. Fusion Technology (USA), 15(2): 
1039-1045 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The Texas Ignition Experiment (IGNITEX) device is a single turn 
coil tokamak designed to produce and control an ignited plasma 
using ohmic heating alone. The proposed high strength magnet sys- 
tem operates at a magnetic field on-axis of 20 T, using homopolar 
generators (HPGs), which meet the power supply requirements 
(150 MA, 10 V) inexpensively. In this paper, the electromechanical 
analysis of a scaled down prototype (1/10 scale in linear dimen- 
sions) of the IGNITEX toroidal field (TF) magnet is presented. The 
primary goal of the IGNITEX Technology Demonstrator (ITD) is to 
prove the operation of a single turn, 20 T, toroidal field coil powered 
by a homopolar generator power supply system of 60 MJ, 9 MA, 
current operating at the Center for Electromechanics. The University 
of Texas at Austin (CEM-UT). In order to simulate the actual operat- 
ing conditions of the full-scale device, the ITD coil will be precooled 
at liquid nitrogen temperature and driven by the six homopolar 
generators in parallel. Scaling relationships have shown that elec- 
tromagnetic loading mechanical and thermal loading of the coil and 
their relative distribution will approximate well predicted levels of the 
full-scale IGNITEX device. 


30138 An analysis of tritium and fissile fuel exchange in 
fusion-fission systems. Rice, B.L. (Texas Utilities Generating Co., 
Dallas, TX (US)); Parish, T.A. Fusion Technology (USA), 15(2): 
1125-1129 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

A model is developed to describe the tritium and fissile fuel flow 
in a fusion-fission system which consists of a fusion (hybrid) reac- 
tor, tritium production (fission) reactors, and (fission) power 
reactors. The fusion reactor provides all of the fissile fuel for the tri- 
tium production and power reactors. Tritium production reactors 
assure that the system is self sufficient in tritium even if the fusion 
reactor is not self sufficient. Studies were performed to determine 
the changes in the cost of electricity from the system as the tritium 
breeding responsibility varies between the fusion reactor and the 
tritium production reactors. Allowance for system growth was ac- 
complished with the use of a compound doubling time parameter. 
Results indicate that the cost of electricity from certain fusion-fission 
systems may be comparable to that from other advanced systems 
expected in the same era. 


30139 The effect of Hartmann and side layers on heat trans- 
fer in magnetohydrodynamic flow. Ying, A. (Univ. of California, 
Los Angeles, Los Angeles, CA (US)); Lavine, A.S.; Tillack, M. 
Fusion Technology (USA), 15(2): 1169-1173 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

Analyses were performed of the effect of Harmann layers and 
side layers on heat transfer in laminar MHD flow in ducts and the 
dependence on the magnitude of the Hartmann number. Analytical 
and numerical results are presented for both fully deveioped and 
thermally developing cases. The presence of side layers in a rect- 
angular duct usually increases the heat transfer coefficient on the 
side layer walls and decreases the heat transfer coefficient on the 
other two walls. For ducts with uniform thickness and conductivity 
on all walls, the studies show that a duct with higher conductance 
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ratio gives higher average Nusselt number on the side wall. How- 
ever, this behavior depends on the combination of Hartmann 
number and the conductance ratio. The heat generation inside the 
duct enhances the heat transfer coefficient. 


30140 Numerical method for fluid flow and heat transfer in 
magnetohydrodynamic flow. Kim, C.N. (UCLA, Los Angeles, CA 
(US)); Abdou, M.A. Fusion Technology (USA), 15(2): 1163-1168 
(Mar 1989). (CONF-881031—: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, October 9, 1988). 

A new numerical algorithm was developed to provide a fully de- 
tailed flow field in liquid metal MHD flow with a relatively large 
Hartmann number and interaction parameter. The algorithm in- 
cludes the effects of advection and diffusion, and is capable of 
predicting momentum and heat transfer in MHD flows. Using this al- 
gorithm, an incompressible, viscous, three-dimensional MHD flow in 
a square duct is investigated at a low magnetic Reynolds number 
by means of the finite volume method. The velocity and tempera- 
ture profiles are obtained in the developing region for constant wall 
temperature. The result shows that large velocities are obtained 
near the insulating walls parallel to the magnetic field. Also, near 
the perfectly conducting walls perpendicular to the field, a velocity 
profile like a Hartmann layer is obtained. In association with the ve- 
locity profiles, Nusselt number at the insulating walls (with side 
layer) is seen to be larger than that at the perfectly conducting walls 
(with Hartmann layer). 


30141 Heat transfer in rectangular first wall coolant chan- 
nels of liquid-metal-cooled blankets. Hua, T.Q. (Argonne National 
Lab., Argonne, IL (US)); Picologlou, B.F. Fusion Technology (USA), 
15(2): 1174-1179 (Mar 1989). (CONF-881031-: 8. topical meeting 
on technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

Heat transfer in magnetohydrodynamic flow of a liquid metal in 
rectangular ducts with thin conducting walls in the presence of a 
large transverse magnetic field is examined. A significant fraction of 
the fluid flow, in the form of high velocity jets, is confined within the 
boundary layers (side layers) adjacent to the side walls which are 
parallel to the magnetic fields. The existence of the high velocity 
jets may drastically enhance the cooling capacity. Two schemes - 
integral and explicit - for the treatment of the flow in the side layers 
are discussed. Heat transfer calculations based on these schemes 
are compared. 


30142 Experimental investigations of MHD flow tailoring for 
first wall coolant channels of self-cooled blankets. Picologlou, 
B.F. (Argonne National Lab., Argonne, IL (US)); Reed, C.B.; Hua, 
T.Q.; Barleon, L.; Kreuzinger, H.; Walker, J.S. Fusion Technology 
(USA), 15(2): 1180-1185 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

Results of experiments on the concept of flow tailoring, the use of 
salient features of MHD flows in strong magnetic fields to create de- 
sirable velocity profiles in the coolant ducts of the first wall and the 
blanket, are reported. Proof-of-principle testing of flow tailoring has 
been chosen as the first joint activity on liquid metal MHD between 
Argonne National Laboratory (ANL) and Kernforschungszentrum 
Karlsruhe (KfK) because flow tailoring offers the possibility of signifi- 
cant improvement in blanket design and performance. The joint 
tests are conducted at ANL’s ALEX facility on a test article fabri- 
cated at KfK. A 3-D MHD thermal hydraulic code developed at ANL 
is used to demonstrate the increased thermal performance of first 
wall coolant channels with flow tailoring. Sample results of detailed 
measurements of velocity and voltage distributions are compared to 
theoretical predictions provided by analytical tools developed at 
ANL with the collaboration of the University of Illinois. 


30143. Thermomechanical aspects of the liquid metal cooled 
limiter. Majid, A. (UCLA, Los Angeles, CA (US)); Abdou, M.A. 
Fusion Technology (USA), 15(2): 1192-1195 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

Analysis has been performed to evaluate the possibility of using 
liquid lithium as a coolant for the limiter. A global analysis was car- 
ried out to determine limiter’s shape and configuration, and then 


detailed MHD, heat transfer, and structural analysis, were per- 
formed to determine limiting coolant velocities, operating pressures, 
Nusselt number, and allowable heat fluxes. For one of the most 
suitable choices of materials i.e. vanadium structure, lithium coolant, 
and Be coating (10 mm), the limiting heat flux has been found to be 
2.5 MW/m?. For High, Z coating of tungsten the limiting heat flux 
has been found to be 5.7 MW/m‘*. In both cases the operating pres- 
sure was maintained at 10 MPa. 


30144 Evaluation of liquid metal protection of a limiter/ 
divertor in fusion reactors. Hassanein, A.M. (Argonne National 
Lab., Argonne, IL (US)); Smith, D.L. Fusion Technology (USA), 
15(2): 1196-1204 (Mar 1989). (CONF-881031—: 8. topical meeting 
on technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

The liquid metal protection concept is proposed mainly to prolong 
the lifetime of a divertor or a limiter in a fusion reactor. This attrac- 
tive idea for protection requires studying a wide range of problems 
associated with the use of liquid-metals in fusion reactors. In this 
work the protection by liquid-metals has concentrated on predictions 
of the loss rate of the film to the plasma, the operating surface tem- 
peratures required for the film, and the potential tritium inventory 
requirement. The effect of plasma disruptions on the liquid metal 
film is also evaluated. Other problems such as liquid metal compati- 
bility with structural materials, magnetic field effects, and the effect 
of liquid metal contamination on plasma performance are discussed. 
Three candidate liquid-metals are evaluated, i.e., lithium, gallium, 
and tin. A wide range of reactor operating conditions valid for both 
near term machines (INTOR and INTER) and for the next genera- 
tion commercial reactors (TPSS) are considered. 


30145 The design of a heat transfer liquid metal MHD experi- 
ment for ALEX. Picologiou, B.F. (Argonne National Lab., Argonne, 
IL (US)); Reed, C.B.; Hua, T.Q.; Lavine, A.S. Fusion Technology 
(USA), 15(2): 1186-1191 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

An experiment to study heat transfer in liquid metal MHD flow, 
under conditions relevant to coolant channels for tokamak first wall 
and high heat flux devices, is described. The experimental configu- 
ration is a rectangular duct in a transverse magnetic field, heated 
on one wall parallel to the field. The specific objective of the experi- 
ment is to resolve important issues related to the presence and 
heat transfer characteristics of wall jets and flow instabilities in MHD 
flows in rectangular ducts with electrically conducting walls. Avail- 
able analytical tools for MHD thermal hydraulics have been used in 
the design of the test article and its instrumentation. Proposed tests 
cover a wide range of Peclet and Hartmann numbers and interac- 
tion parameters. 


30146 PLASMAK star power for energy intensive space ap- 
plications. Koloc, P.M. (Phaser Corp., College Park, MD (US)). 
Fusion Technology (USA), 15(2): 1136-1141 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, 9-13 Oct 1988). 

Aneutronic energy (fusion with little or negligible neutron flux) re- 
quires plasma pressures and stable confinement times larger than 
an be delivered by current approaches. If plasma pressures appro- 
priate to burn times on the order of milliseconds could be achieved 
in aneutronic fuels, then high power densities and very compact, 
relatively clean burning engines for space and other applications 
would be at hand. The PLASMAK innovation will make this possi- 
ble; its unique pressure efficient structure, exceptional stability, 
fluid-mechanically compressible Mantle and direct inductive MHD 
electric power conversion advantages are described. Peak burn 
densities of tens of megawatts per cc give it compactness even in 
the multi-gigawatt electric output size. Engineering advantages indi- 
cate a rapid development schedule at very modest cost. 


30147 D-3He fuel cycles for neutron lean reactors. Kernbich- 
ler, W. (Fusion Studies Lab., Univ. of Illinois at Urbana Champaign, 
Urbana, IL (US)); Miley, G.H.; Heindler, M. Fusion Technology 
(USA), 15(2): 1142-1147 (Mar 1989). (CONF-881031—: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
13 Oct 1988). 
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The intrinsic potential of D-3He as a reactor fuel is investigated 
for a large range of 3He to D density ratios. A steady-state zero- 
dimensional reactor model is developed in which much care is 
attributed to a proper treatment of fast fusion products. Useful 
ranges of reactor parameters as well as temperature-density win- 
dows for driven and ignited operation are identified. Various figures 
of merit are calculated, such as power densities, net power produc- 
tion, neutron production, tritium load and radiative power. These 
results suggest several optimistic conclusions about the perfor- 
mance of D-3He as a reactor fuel. 


30148 Fusion space propulsion with a field reversed config- 
uration. Chapman, R. (Fusion Studies Lab., Univ. of Illinois, 
Urbana, IL (US)); Miley, G.H.; Kernbichler, W.; Heindler, M. Fusion 
Technology (USA), 15(2): 1154-1162 (Mar 1989). (CONF-881031—: 
8. topical meeting on technology of fusion energy, Salt Lake City, 
UT, US, 9-13 Oct 1988). 

The objective of this study is to examine a fusion space propul- 
sion system using D-*He in a reversed field configuration (FRC). 
Such a configuration provides good confinement and high-§ opera- 
tion with high power densities in a compact design. The reversed 
field is maintained by a combination of fuel pellet injection and ener- 
getic fusion products which create an azimuthal plasma current. 
The shielding requirements for a design using D-*He are minimized, 
providing an attractive power to weight ratio. Thrust is achieved 
through the use of a magnetic nozzle, where propellant is mixed 
with cold plasma flowing along open field lines and the mixture is 
exhausted through the nozzle. 


30149 Status of the field-reversed configuration as an alter- 
nate confinement concept. Tuszewski, M. (Los Alamos National 
Lab., Los Alamos, NM (US)). Fusion Technology (USA), 15(2): 
1148-1153 (Mar 1989). (CONF-881031-—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

The status and main issues of field-reversed configuration re- 
search are briefly reviewed. The unusual fission reactor potential of 
these plasmas is also described, in particular for systems that 
would burn D-*He fuels. The field-reversed configuration is ideal for 
possible use of advanced fuels because it has a very high plasma 
beta and because its simple geometry includes a natural divertor 
that should allow efficient direct conversion. 


30150 Neutron production by reversed field pinches. Dolan, 
T.J. (MS 2211, INEL, Idaho Falls, ID (US)); DeVeaux, J.C. Fusion 
Technology (USA), 15(2): 1130-1135 (Mar 1989). (CONF-881031-: 
8. topical meeting on technology of fusion energy, Salt Lake City, 
UT, US, 9-13 Oct 1988). 

The DT fusion neutron yield is calculated as a function of plasma 
current | for a variety of cases. The first-wall minor radius a is lim- 
ited by the tolerable heat flux q. The 14 MeV neutron content at the 
first wall is about 10'® neutrons/m?s. 


30151 Effects of plasma flow on thermal and ponderomotive 
light filamentation. Schmitt, A.J. (Laser Plasma Branch, Plasma 
Physics Division, Naval Research Laboratory, Washington, DC 
20375-5000). Physics of Fluids B: Plasma Physics (USA), 1(6): 
1287-1294 (Jun 1989). 

The effects of flowing plasma on laser light filamentation is reex- 
amined [Phys. Fluids 25, 2302 (1982)] and extended to the 
thermal-conduction-driven filamentation mechanism. Formulas with 
a broad range of applicability are developed to predict filamentation 
growth lengths, thresholds, and fastest growing modes. Transverse 
flow velocities that are of order C, are found to have large effects 
on the filamentation growth rates and thresholds. Maximum growth 
rates are typically increased by a factor of 10 for thermal filamenta- 
tion, and a factor of 100 for ponderomotive filamentation, when 
compared to zero-flow conditions. These fastest growing modes 
have much shorter perturbation wavelengths than those found in 
the zero-flow case. 


30152 Apollo - An advanced fuel fusion power reactor for 
the 21st century. Kulcinski, G.L. (Univ. of Wisconsin, Fusion Tech- 
nology Institute, Nuclear Engineering and Engineering Physics 
Dept., Madison, WI (US)); Emmert, G.A.; Blanchard, J.P.; 
El-Guebaly, L.A.; Khater, H.Y.; Santarius, J.F.; Sawan, M.E.; Svi- 
atoslavsky, I|.N.; Witten Fusion Technology (USA), 15(2): 


1233-1244 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

A preconceptual design of a tokamak reactor fueled by a D-He-3 
plasma is presented. A low aspect ratio (A=2-4) device is studied 
here but high aspect ratio devices (A > 6) may also be quite attrac- 
tive. The Apollo D-He-3 tokamak capitalizes on recent advances in 
high field magnets (20 T) and utilizes rectennas to convert the syn- 
chrotron radiation directly to electricity. The overall efficiency ranges 
from 37 to 52% depending on whether the bremsstrahlung energy 
is utilized. The low neutron wall loading (0.1 MW/m?) allows a per- 
manent first wall to be designed and the low nuclear decay heat 
enables the reactor to be classed as inherently safe. The cost of 
electricity from Apollo is > 40% lower than electricity from a similar 
sized DT reactor. 


30153 Energy conversion systems design for fusion reac- 
tors. Dabiri, A.E. (Science Applications International Corp., San 
Diego, CA (US)). Fusion Technology (USA), 15(2): 1275-1282 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Various energy conversion systems have been reviewed in order 
to select an efficient power cycle to be compatible with the fusion 
reactor requirements. The power cycles were selected for a toroidal 
confinement system with D-T and D-D fuel cycles and a tandem 
mirror reactor (TMR) with a D-?He fuel cycle. Reversed Field Pinch 
Reactor (RFPR) was selected as an example of a toroidal confine- 
ment system with D-T fuel cycle since there has recently been a 
comprehensive design study for it. Tokamak was selected as an ex- 
ample of a toroidal confinement system with D-D fuel cycle. Tandem 
mirror reactor was chosen as an example of confinement for D-*He 
fuel cycle. The steam cycle was found to be most suitable for the 
RFP and Tokamak reactors while a combination of direct energy 
conversion system and steam cycle was found to be most suitable 
for D-*He tandem mirror reactor. 


30154 Mechanical performance of fusion solid breeder and 
multiplier materials. Billone, M.C. (Argonne National Lab., Ar- 
gonne, IL (US)); Grayhack, W.T. Fusion Technology (USA), 15(2): 
1205-1211 (Mar 1989). (CONF-881031-: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 
The data base for thermal expansion, elastic constants, compres- 
sive and tensile failure strength, and secondary thermal creep of 
leading solid-breeder (Li20, LigSiO4, and LiAlO2) and multiplier (Be) 
materials is reviewed. Correlations for these properties are pre- 
sented as a function of temperature, porosity, grain size, and stress 
(for thermal creep). Several stress analysis problems are then 
solved to assess whether the materials are likely to crack during op- 
eration and whether the breeder/multiplier materials are soft relative 
to structural materials after contact has been achieved. The primary 
purpose of the data base assessment and the stress analysis is to 
determine which properties have a significant impact on blanket life- 
time and whether or not more data are needed for these properties. 


30155 Design and cost evaluation of a generic magnetic fu- 
sion reactor using the D-D fuel cycle. Shannon, T.E. (Fusion 
Engineering Design Center, Oak Ridge, TN (US)). Fusion Technol- 
ogy (USA), 15(2): 1245-1253 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, October 9, 1988). 

A fusion reactor systems code has been developed to evaluate 
the economic potential of power generation from a toroidal magnetic 
fusion reactor using deuterium-deuterium (D-D) fuel. A method simi- 
lar to one developed for deuterium-tritium (D-T) fuel was used to 
model the generic aspects of magnetic fusion reactors. The results 
of the systems study and cost evaluation show that the cost of elec- 
tricity produced by a D-D reactor is two times higher than that 
produced by a D-D reactor is two times higher than that produced 
by an equivalent D-T reactor design. The significant finding of the 
study is that the cost ratio between the D-D and D-T systems can 
potentially be reduced to 1.5 by improved engineering design and 
even lower by better physics performance. The absolute costs for 
both systems at this level are close to the costs for nuclear fission 
and fossil fuel plants. 


30156 Advanced fusion MHD power conversion using the 
CFAR cycle concept. Hoffman, M.A. (Univ. of California, Davis, CA 
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(US)); Campbell, R.; Logan, B.G. Fusion Technology (USA), 15(2): 
1254-1269 (Mar 1989). (CONF-881031—: 8. topical meeting on tech- 
nology of fusion energy, Salt Lake City, UT, US, October 9, 1988). 

The CFAR (compact fusion advanced Rankine) concept for a 
tokamak reactor involves the use of a high-temperature Rankine cy- 
cle in combination with microwave superheaters and nonequilibrium 
MHD disk generators to obtain a compact, low-capital-cost power 
conversion system which fits almost entirely within the reactor vault. 
The significant savings in the balance-of-plant costs are expected to 
result in much lower costs of electricity than previous concepts. This 
paper describes the unique features of the CFAR cycle and a high- 
temperature blanket designed to take advantage of it as well as the 
predicted performance of the MHD disk generators using mercury 
seeded with cesium. 


30157 Tritium production-rate distributions in a Be-sandwich 
lithium-oxide cylindrical assembly. Maekawa, H. (Japan Atomic 
Energy Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken, 319- 
11 (JP)); Yamaguchi, S.; Oyama, Y.; Kosako, K. Fusion Technology 
(USA), 15(2): 1283-1286 (Mar 1989). (CONF-881031-: 8. topical 
meeting on technology of fusion energy, Salt Lake City, UT, US, 
October 9, 1988). 

Tritium production-rate (TPR) distributions of ®Li, 7Li and “Li were 
measured in a Be-sandwich LizO assembly. The Be-region of 50.8 
mm-thick was sandwiched by 50.6 and 506 mm-thick Li2O regions. 
Tritium production rates along the central axis were measured by 
four techniques, i.e., liquid scintillation method with Li,O pellets, 
self-irradiation method with LiF TLDs, Li-glass scintillators and a 
small sphere NE213 detector. The TPRs measured by the four 
methods agreed well with each other within the experimental errors. 
The calculation was performed by DOT3.5 with the nuclear data 
files of JENDL-3T and ENDF/B-IV. An agreement is observed be- 
tween the calculated and measured TPRs within the experimental 
errors except near the Be-region. 


30158 Power conversion options for the Cascade ICF power 
reactor. Bourque, R.F. (General Atomics, San Diego, CA (US)). 
Fusion Technology (USA), 15(2): 1270-1274 (Mar 1989). (CONF- 
881031-: 8. topical meeting on technology of fusion energy, Salt 
Lake City, UT, US, October 9, 1988). 

Cascade is an ICF reactor concept with a flowing ceramic granule 
blanket operating at high temperatures (< 1600K). For electrical 
power conversion, the authors examined three options: (1) conven- 
tional Rankine cycle using steam, (2) closed cycle Brayton helium 
gas turbine, and (3) the Field cycle, which is a hybrid Braytor/ 
Rankine cycle using steam. The authors found the Brayton cycle to 
be the most suitable choice. The reference cycle chosen has a 
peak turbine nozzle inlet temperature of 1300K and a net efficiency 
of 54.8%. Reheats are an unnecessary complication which, in this 
case, do not increase efficiency. On the other hand, intercoolers be- 
tween compressor stages are beneficial. Most of the components 
can be heat-resisting metal alloy, with ceramics needed only in a 
limited number of high temperature components. The Field cycle 
has both elements of the Rankine and Brayton, performance is 
somewhere in between, and steam pressures are lower than Rank- 
ine. Temperatures are high, but low enough to use heat resisting 
alloys everywhere. It is discussed here because it may be of value 
in reactors with gas-cooled blankets. 


30159 Modeling unusual tritium release behavior from Li2O. 
Kopasz, J.P. (Argonne National Lab., Argonne, IL (US)); Tam, S.W.; 
Verrall, R.A. Fusion Technology (USA), 15(2): 1217-1224 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Diffusion of tritium through the grain and desorption of tritium 
from the surface have been considered the important processes 
controlling tritium release from neutron-irradiated lithium ceramics. 
Modeling studies have focused on these two processes as the rate- 
controlling steps in tritium release from lithium ceramics. This paper 
presents a diffusion-desorption tritium release model in which the 
unusual tritium-release behavior observed in the CRITIC experiment 
is accounted for by an activation energy of desorption that is sur- 
face coverage dependent. Desorption and adsorption activation 
energies which are dependent on the amount of surface coverage 
have been reported. The current model is capable of reproducing 
both the unusual and the normal tritium release observed in CRITIC 


and predicts other regions where the surface-coverage-dependent 
release behavior may be observed. Results from the CRITIC experi- 
ment and the authors calculations imply that the details of the 
surface phenomena must be known to accurately predict the tritium 
inventory and changes in inventory that occur with changes in the 
breeder-material environment. 


30160 #Phase-lIIB experiment of JAERI/USDOE collaborative 
program on fusion blanket neutronics. Oyama, Y. (Japan Atomic 
Energy Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken, 319- 
11 (JP)); Yamaguchi, S.; Tusda, K.; Ikeda, Y.; Konno, C.; Maekawa, 
H.; Nakamura, T.; Porges, K.G.; Bennett, E.F.; Mattas, R.F. Fusion 
Technology (USA), 15(2): 1293-1298 (Mar 1989). (CONF-881031-: 
8. topical meeting on technology of fusion energy, Salt Lake City, 
UT, US, October 9, 1988). 

As a part of the Phase-ll experimental series of JAERI/USDOE 
collaborative program on fusion blanket neutronics, the phase-lIB 
experiment has been performed. The experiment provides informa- 
tion of neutron multiplication and reflection by the inner berryllium 
layer in a full-coverage blanket geometry. The measurements were 
carried out at the positions in the test zone on tritium production 
rate (TPR) using various methods, on reaction rate using foil activa- 
tion technique and on neutron energy spectrum using NE213 and 
gas proportional counters. The experimental results showed that the 
effect of the full-coverage beryllium was a 10% increase for T7 
(TPR for ’Li) and a factor of 2-5 increase for Tg (TPR for ®Li). The 
increase of the integrated TPR for natural lithium (Tn) in the test 
zone due to the inner beryllium layer was above 60% compared to 
the non-beryllium system in the Phase-Il geometry. 


30161 Comparative analysis for Phase iIA and IIB experi- 
ments of the U.S/JAERI collaborative program on fusion 
blanket neutronics. Youssef, M.Z. (UCLA, Los Angeles, CA (US)); 
Watanabe, Y.; Abdou, M.; Nakagawa, M.; Mori, T.; Kosako, K.; 
Nakamura, T. Fusion Technology (USA), 15(2): 1299-1308 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 

Several fusion-oriented integral experiments were performed in 
Phase II of the U.S./JAERI Collaborative Program on Fusion Neu- 
tronics where the geometrical configurations and source condition 
closely simulate the incident spectrum in fusion reactors. The main 
objective of the program is to estimate the uncertainties involved in 
predicting tritium breeding rate in LizO and other neutronics param- 
eters in fusion blanket that include engineering features (i.e., first 
wall, multiplier). In Phase Il, the Li.O test assembly is placed in one 
end of a LipCO3 enclosure that houses the D-T neutron source. 
Predicted local and integrated tritium production rates (TPR) from 
SLi (Ts), 7Li (T7) and natural lithium (Ty) were compared to mea- 
surements in various configurations that included reference, first 
wall and beryllium multiplier experiments (Phase IIA) in addition to 
repeating these experiments with a FW/Be layer covering the inte- 
rior surface of the LigCO3 enclosure (Phase IIB). Other neutronics 
parameters that included source characterization by foil measure- 
ments, in-system reaction rates, and in-system spectrum 
measurements were also analyzed. The analyses were carried out 
independently by both parties using various 3-D Monte Carlo codes 
and 2-D discrete ordinates codes and data libraries. The results of 
the analyses are reported in this paper with emphasis placed on the 
impact of the beryllium data on the discrepancies found between 
predictions and measurements. 


30162 General considerations for on-site tritium transfer. 
Hircg, B. (Commissariat a l’Energie Atomique Centre d'Etudes de 
Bruyeres-le-Chatel, DETN, Bruyeres-le-Chatel (FR)). Fusion Tech- 
nology (USA), 14(3): 1299-1303 (Nov 1988). 

Different ways for on-site transfer of tritium between two working 
units are described. First, transfers under gaseous form are exam- 
ined, distinguishing on-line and discontinuous transfers; then tritium 
transfer under solid form is discussed, taking into account such 
main criteria as the gas itself, the storage material, and technology. 
Finally, the choice of the transfer method is discussed, based on 
the main criteria and parameters. 


30163 Reply to the comments of Simon and Short. Drake, 
R.P. (Lawrence Livermore National Laboratory, Livermore, Califor- 
nia 94550); Turner, R.E.; Lasinski, B.F.; Williams, E.A.; Phillion, 
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D.W.; Estabrook, K.; Kruer, W.L.; Campbell, E.M.; Johnston, T.W. 
Physics of Fiuids B: Plasma Physics (USA), 1(6): 1342-1343 (Jun 
1989). DOE Contract W-7405-ENG-48. 

In their comment, Simon and Short argue that their enhanced 
plasma wave model remains a possible explanation of the data re- 
ported in a previous paper [Phys. Fluids 31, 3130 (1988)]. While 
their clarifications of this model do invalidate the single, numerical 
argument used in that paper to reject it, a number of reasons 
remain to be skeptical of this model. In the present reply, these rea- 
sons are summarized. 


30164 Atmospheric  detritiation system performance. 
Longhurst, G.R. (Idaho National Engineering Lab., Idaho Falls, ID 
(US)); Jalbert, R.A.; Rossmassler, R.L. Fusion Technology (USA), 
15(2): 1331-1336 (Mar 1989). (CONF-881031-: 8. topical meeting 
on technology of fusion energy, Salt Lake City, UT, US, October 9, 
1988). 

An investigation of the performance of atmospheric detritiation 
systems and of possible ways for improving their performance was 
undertaken. Small-scale experiments demonstrated that system per- 
formance is strongly dependent on catalyst bed temperature. That 
may be helped by addition of protium to the process gas stream, 
but added protium at constant temperature does not increase con- 
version to HTO. Collection of the HTO on dry sieve with residual 
HTO fraction of less than one part in 10” was observed. Ways sug- 
gested for improvement in collection of HTO on molecular sieve 
beds include adding H20O to the stream entering the molecular sieve 
and premoistening of the sieve with H2O. While these improvement 
schemes may reduce HTO emissions they increase the amount of 
tritiated waste that must be handled. 


30165 Analysis for the selection of experimental configura- 
tions for heterogeneity and Be multi-layered experiments of 
U.S. DOE/JAERI collaborative program on blanket neutronics. 
Kumar, A. (UCLA, Los Angeles, CA (US)); Watanabe, Y.; Youssef, 
M.Z.; Abdou, M.A. Fusion Technology (USA), 15(2): 1309-1314 
(Mar 1989). (CONF-881031—: 8. topical meeting on technology of 
fusion energy, Salt Lake City, UT, US, October 9, 1988). 

Phase IIC of the experimental program is to begin in fall of 1988. 
An extensive pre-analysis has been carried out to select the experi- 
mental configurations. The investigations were confined to looking 
at the effect of (i) multi-layer arrangement of Be multiplier, (ii) the 
presence of contiguous layers of structure and coolant, (iii) the in- 
troduction of protective graphite armor in front of the first wall, on 
tritium production rate (TPR) in Li,O assembly. The basic materials 
and geometrical structure of the assembly, are derived from that of 
the Phase IIA. The structure is simulated by stainless steel (SS) 
and the coolant is either polyethylene (PE) or water. Generally, the 
heterogeneities strongly distort the local Tg and T7 distributions; 
their effect on global TPR is less marked. One of the two selected 
configurations has Be, in edge-on layered arrangement with Li.O, 
as multiplier. In the second configuration, three coolant channels 
(SS + PE) are incorporated to simulate structural heterogeneity. 


30166 Results from recent experiments at the LOTUS facil- 
ity. Kumar, A. (UCLA, Los Angeles, CA (US)); Sahraoui, C.; Azam, 
S. Fusion Technology (USA), 15(2): 1315-1326 (Mar 1989). 
(CONF-881031-—: 8. topical meeting on technology of fusion energy, 
Salt Lake City, UT, US, October 9, 1988). 

Under the ongoing experimental program of fusion neutronics at 
the LOTUS facility, a number of activation and tritium breeding 
measurements were recently completed. The presence of Lithium 
Blanket Module (LBM) made a number of measurements also pos- 
sible in it alone and in a number of more complex assemblies, 
incorporating it as one of the components. Both axial and off-axis 
measurements were made. All the experiments have been analyzed 
using the two dimensional discrete ordinates code DOT3.5 coupled 
to the first collision source evaluator GRTUNCL. The agreement be- 
tween the measured and computed reaction rates is better than 
10% for ThOz; it is not so good for others. 


30167 Recent results at the tritium systems test assembly. 
Anderson, J.L. (Los Alamos National Lab., Los Alamos, NM (US)); 
Bartlit, J.R. Fusion Technology (USA), 15(2): 1327-1330 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, October 9, 1988). 


Recent experiments at the TSTA have demonstrated successful 
operation of the integrated exhaust gas processing loop. In these 
experiments the final subsystem, the cryogenic compound pumps, 
was integrated into the loop. These tests were conducted with a tri- 
tium inventory of about 110 g and a processing rate of about 1 kg 
per day - full scale for a fusion machine such as ITER. The tests 
demonstrated a workable-exhaust gas processing system which 
could be used for ITER. Other recent tests include testing on a sin- 
gle shot tritium pellet injector developed and fabricated at ORNL. 


30168 The importance of metal oxides on the reaction be- 
tween oxygen and tritium on stainless steel. Finn, P.A. 
(Chemical Technology Div., Argonne National Lab. (US)); VanDe- 
venter, E.H. Fusion Technology (USA), 15(2): 1343-1348 (Mar 
1989). (CONF-881031-: 8. topical meeting on technology of fusion 
energy, Salt Lake City, UT, US, 9-13 Oct 1988). 

To evaluate tritium oxidation as a means of converting permeating 
tritium to tritiated water of stainless steel, two series of experiments 
were done in which the tritiated water yield was determined. The 
first examined the effect of a reduced tritium permeation rate; the 
second examined the effect of the presence of different metal ox- 
ides. A reduced tritium permeation rate reduced the yield of tritiated 
water. The presence of FeO, resulted in an increased tritiated wa- 
ter yield, >99% at 500 ppm oxygen. The Fe3O,4 was the iron 
species on a metal oxide composed of large islands, heavily en- 
riched in iron, uniformly scattered across a fine surface oxide that 
was enriched in chromium. 


30169 A fast neutron, in situ tritium recovery experiment on 
solid breeder materials. Hollenberg, G.W. (Pacific NW Lab., Rich- 
land, WA (US)); Kurasawa, T.; Watanabe, H.; Berk, S.E.; Hastings, 
|.J.; Miller, J.; Baker, D.E.; Baver, R.E.; Puigh, RJ. Fusion Technol- 
ogy (USA), 15(2): 1349-1354 (Mar 1989). (CONF-881031-: 8. 
topical meeting on technology of fusion energy, Salt Lake City, UT, 
US, 9-13 Oct 1988). 

As in situ tritium recovery experiment has been designed and is 
being fabricated for the irradiation of LizO in the Fast Flux Test Fa- 
cility, FFTF. Two in situ tritium recovery canisters will be irradiated 
with lithium atom burnups to 4%. One canister will provide funda- 
mental data on tritium release as a function of temperature, gas 
composition, and flow rate. The other canister will contain solid pel- 
let specimens with large (430°C) radial temperature gradients in 
order to provide integrated performance data. 


30170 Sawtooth effects in elongated, high-current tokamak 
reactors. Stotler, D.P. (Plasma Physics Lab., Princeton Univ., 
Princeton, NJ (US)); Post, D.; Bateman, G. Fusion Technology 
(USA), 14(3): 1304-1313 (Nov 1988). 

Transport simulations of elongated, high-current tokamaks, such 
as the International Tokamak Reactor and the Tokamak Ignition 
Burn Experimental Reactor ignition devices, predict that broad saw- 
tooth oscillations will appear in the experiments. As was noted 
previously in studies of the Compact Ignition Tokamak, the primary 
effect of broad sawtooth oscillations is to reduce fusion power 
production on the average through profile flattening. Due to the sep- 
arate times scales for energy and current diffusion between 
sawtooth crashes, the simulations also produce peaked pressure 
profiles over a large low shear region. Pressure-driven modes are 
predicted to be unstable in this case. 


30171 Pellet ablation modeling in reactor-grade plasmas 
with fusion-born alpha particles. Ho, S.K. (Lawrence Livermore 
National Lab., Univ. of California, Livermore, CA (US)); Perkins, L.J. 
Fusion Technology (USA), 14(3): 1314-1324 (Nov 1988). 

The modeling of fuel pellet ablation is performed for two ablating 
species: plasma electrons and fusion-born alpha particles. A tran- 
sonic flow, neutral-shielding model is adapted, and the electrons 
and alphas are modeled in the monoenergetic representation. h :- 
merical solutions of the eigenvalue equations describing both the 
shielding cloud hydrodynamics and the energy degradation of the 
ablating species, enable the formulation of simple scaling laws for 
the pellet ablation rate due to the combined effect of electrons and 
alphas. For the Tokamak Ignition/Burn Experimental Reactor Engi- 
neering Test Reactor design, a moderate alpha enhancement of 
-5% of the electron ablation rate is calculated. 
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30172 Transient microwave heating of compact toroidal 
plasmas. Morse, E.C. (Univ. of California, Dept. of Nuclear Engi- 
neering, Berkeley, CA (US)); Ziolkowski, R.W. Fusion Technology 
(USA), 14(3): 1325-1333 (Nov 1988). 

A heating scheme using radio-frequency (rf) power to heat a 
compact toroidal plasma to kilovolt temperatures using lower hybrid 
heating is proposed. The scheme requires the use of high-power 
pulsed klystrons. The experimental design is shown with the details 
of the rf power system and of the coupling antenna array. The so- 
called radiation barrier formed by the presence of oxygen and 
carbon impurities may be crossed by this type of pulsed heating 
source. The general atomic physics of this heating phase is de- 
scribed, with particular emphasis on the non-local thermodynamic 
equilibrium effects involved in the line and recombination impurity 
radiation. A survey of nonlinear parametric coupling effects is also 
given. 


30173. Three-dimensional magnetohydrodynamic flows in 
rectangular ducts of liquid-metal-cooled blankets. Hua, T.Q. (Ar- 
gonne National Lab., Fusion Power Program, Argonne, IL (US)); 
Picologlou, B.F.; Reed, C.B.; Walker, JS. Fusion Technology 
(USA), 14(3): 1389 (Nov 1988). 

Magnetohydrodynamic flows of liquid metals in rectangular ducts 
with thin conducting walls in the presence of strong nonuniform 
transverse magnetic fields are examined. The interaction parameter 
and Hartmann number are assumed to be large, whereas the mag- 
netic Reynolds number is assumed to be small. Under these 
assumptions, viscous and inertial effects are confined in very thin 
boundary layers adjacent to the walls. A significant fraction of the 
fluid flow is concentrated in the boundary layers adjacent to the side 
walls, which are parallel to the magnetic fieid. The analysis and nu- 
merical methods for obtaining three-dimensional solutions for flow 
parameters outside these layers are described without solving ex- 
plicitly for the layers themselves. Numerical solutions are presented 
for cases that are relevant to the flows of liquid metals in fusion re- 
actor blankets. Experimental results obtained from the Argonne 
Liquid-Metal Experiment (ALEX) at Argonne National Laboratory are 
used to validate the numerical code. In general, the agreement is 
excellent. 


30174 Fusion pumped laser. Pappas, D.S. To Dept. of Energy, 
Washington, DC. USA Patent 4,800,566. 24 Jan 1989. Filed date 
31 Jul 1987. vp. Available from Patent and Trademark Office, Box 
9, Washington, DC 20232. 

Apparatus is provided for generating energy in the form of laser 
radiation. A tokamak fusion reactor is provided for generating a 
long, or continuous, pulse of high-energy neutrons. The tokamak 
design provides a temperature and a magnetic field which is effec- 
tive to generate a neutron flux of at least 10'5 neutron=‘cm?.s. A 
conversion medium receives neutrons from the tokamak and con- 
verts the high-energy neutrons to an energy source with an intensity 
and an energy effective to excite a preselected lasing medium. The 
energy source typically comprises fission fragments, alpha particles, 
and radiation from a fission event. A lasing medium is provided 
which is responsive to the energy source to generate a population 
inversion which is effective to support laser oscillations for generat- 
ing output radiation. 


30175 Low-pressure water-cooled inductively coupled 
plasma torch. Seliskar, C.J.; Warner, D.K. To Dept. of Energy, 
Washington, DC. USA Patent 4,794,230. 27 Dec 1988. Filed date 
16 Feb 1984. vp. Available from Patent and Trademark Office, Box 
9, Washington, DC 20232. 

An inductively coupled plasma torch is provided which comprises 
an inner tube, including a sample injection port to which the sample 
to be tested is supplied and comprising an enlarged central portion 
in which the plasma flame is confined; an outer tube surrounding the 
inner tube and containing water therein for cooling the inner tube, 
the outer tube including a water inlet port to which water is supplied 
and a water outlet port spaced from the water inlet port and from 
which water is removed after flowing through the outer tube; and an 
r.f. induction coil for inducing the plasma in the gas passing into the 
tube through the sample injection port. The sample injection port 
comprises a capillary tube including a reduced diameter orifice, pro- 
jecting into the lower end of the inner tube. The water inlet is located 


at the lower end of the outer tube and the rf. heating coil is dis- 
posed around the outer tube above and adjacent to the water inlet. 
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Refer also to citation(s) 28342, 28343, 28344, 28345, 28346, 
28348, 28349, 28387, 28388, 29934, 29987, 30225 


30176 (CONF-8904191-1) That looks great, but how do | 
get anyone to buy it?: Promoting visualization at ORNL. Riley, 
B.A. Oak Ridge National Lab., TN (USA). 1989. 11p. DOE Contract 
AC05-840R21400. From NCGA conference; Philadelphia, PA, US; 
April 19, 1989. Order Number DE89010375/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The National Science Foundation has identified Visualization as 
“absolutely essential” to future research and has recommended that 
every scientist and engineer have a personal workstation, and fur- 
ther that every research center have on-site high-end visualization 
facilities. While visualization is fast becoming a buzzword and is 
recognized as a “good thing” MONEY for visualization is still hard to 
come by. In environments where computing equipment competes 
for funding against fire trucks and milling machines, it can be very 
difficult to make economic justification for an area such as graphics. 
Since many of the benefits to be achieved may be subjective or 
qualitative, it is helpful to create a climate of acceptance before 
launching specific proposals. Efforts are underway at Oak Ridge 
National Laboratory to raise the level of awareness of the re- 
searchers towards the benefits of visualization. The approach has 
been to promote high-tech solutions for improved productivity in 
general, with visualization being a key component of most of the so- 
lutions presented. 20 refs. 


30177 (DP-MS—89-64) Commitment tracking system imple- 
mentation at the Savannah River Plant. Brookshire, J.R. Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant. 
1989. 9p. DOE Contract ACO9-76SR00001. (CONF-8903116—1: 17. 
annual eastern energy quality assurance conference, Atlantic City, 
NJ, US, March 7, 1989). Order Number DE89010470/JAW. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Savannah River Plant (SRP) is a Department of Energy 
(DOE) installation covering over 300 square miles along the Savan- 
nah River in South Carolina. E.!. du Pont de Nemours (Du Pont) 
has been the only operating contractor at SRP since 1952. Over 
16,000 people work at the facility. Three weapons grade production 
reactors produce plutonium, tritium and other radioactive materials 
for DOE. As you may know, the reactors have been shut down 
since last fall. Plans are to restart them by the end of the year. 
Congress has authorized a New Production Reactor to be built at 
SRP or Idaho Falls to replace these three reactors. SRP is this 
country’s only source of weapons grade materials. Du Pont has de- 
cided that it is not in the company’s best interest to continue as the 
SRP operating contractor. All present Du Pont employees will trans- 
fer to the new operating contractor - Westinghouse Savannah River 
Company (WSRC) on April 1. WSRC has decided this will be an 
ideal time to implement a site-wide commitment tracking system or 
the Commitment Management System (CMS). 


30178 (EGG-M-89065) Facility planning in a dynamic ap- 
plied research environment. Ross, T.; Leuzinger, G. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1989]. 12p. DOE Contract 
AC07-761D01570. (CONF-8905125—1: International Institute of In- 
dustrial Engineers conference, Toronto, CA, May %4, 1989). Order 
Number DE89010995/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Facility planning is a complex process at a site made up of large 
numbers of multi-program facilities, especially when demand for dif- 
ferent facility types varies with program needs. The key to effective 
facility planning is accurate, timely forecasts of both future invento- 
ries and requirements of facility space. This paper describes a 
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methodology currently under development at the Idaho National En- 
gineering Laboratory (INEL) for forecasting facility requirements at a 
large multi-program, multi-facility site. 3 refs., 3 figs., 2 tabs. 


30179 (INIS-BR-1491) Nuclear cooperation between Brazil 
and Federal Republic of Germany. Syllus, C. NUCLEN, Rio de 
Janeiro, RJ (Brazil). [1989]. 23p. Order Number DE89614740/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The Brazil-Federal Republic of Germany Cooperation Agreement 
for constructing nuclear power plants, and the process of nuclear 
tecnology transfer in the different areas of design, are discussed. 
(M.C.K ). 


30180 (INIS-BR-1496) National energy balance - 1977. Min- 
isterio das Minas e Energia, Brasilia, DF (Brazil). 1977. 106p. (In 
Portuguese). Order Number DE89614741/JAW. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The national energy balance of the 1976 shows several modifica- 
tions in relation to the last year. The historical serie is based in 
more confiable information, from several energy companies. The 
most greater modifications are on energy source of hard control, 
such as lignite and charcoal for non-siderurgic uses. (E.G.). 


30181 (NEI-SE-33) Swedish Institute of Space Physics. 
Annual report 1987. Swedish Inst. of Space Physics, Kiruna (Swe- 
den). 1988. 70p. Order Number DE89614751/JAW. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The main task of the institute is to conduct research and perform 
observatory measurements in the field of space physics. It shall 
also provide postgraduate education in space physics. IRF consists 
of four divisions. The largest division as well as the main office is 
situated in Kiruna. The other divisions are the Laboratory of Me- 
chanical Waves in Soerfors, the Umeaa Division and the Uppsala 
Division. Lycksele lonospheric Observatory belongs to the Kiruna 
Division. The different divisions have independent research pro- 
grammes and separate research grants. The field of study taking up 
most resources at IRF in Kiruna today is the in situ hot plasma 
investigations. We develop and build various types of plasma spec- 
trometers for the energy range from 1 eV to several hundred keV. 
To date instruments constructed in Kiruna have been flown on eight 
satellites and more than 40 sounding rockets. We have also devel- 
oped ground support equipment for a plasma experiment on board 
the Giotto spacecraft. (authors) The laboratory of Mechanical 
Waves concentrates on applied and basic research concerning in- 
frasound and low frequency vibration; Development of methods for 
detection and signal processing of mechanical waves, and Investi- 
gation of the middie atmosphere through measurements of the 
propagation of infra-acoustic waves. The Umeaa and Uppsala divi- 
sions have their main interests in the areas of space plasma 
physics, e.g. wave-particle interactions and high latitude ionospheric 
phenomena. (L.E.). 


30182 (ORNL/TM-11131) Annual assessment of the DOE 
unusual occurrence reports program for FY 1988. Cooper, W.L. 
Jr.; Jennings, S.D. Oak Ridge National Lab., TN (USA). May 
1989. 47p. DOE Contract AC05-840R21400. Order Number 
DE89011832/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

To meet the objectives of the Department of Energy (DOE) Envi- 
ronment, Safety, and Health (EH), Office of Safety Compliance 
funded programs, the Performance Assurance Project Office 
(PAPO) administers an unusual occurrence reporting (UOR) system 
program. The policy for this effort, as set forth in DOE Order 
5000.3, Unusual Occurrence Reporting System, is that unusual oc- 
currences be promptly reported, UORs be critically reviewed, and 
information of generic significance be disseminated to interested 
DOE organizational elements. This report presents an assessment 
of the DOE UOR program for FY 1988 and covers only the activi- 
ties of the PAPO. There were 508 UORs processed during the year 
and these include Initial, Initial-Final, Interim, and Final reports. 
There was a total of 316 occurrences; therefore, the number of 
UORs processed was larger than the number of occurrences. There 
was a 12% decrease in UORs processed relative to FY 1987. 
There is a continuing trend of declining numbers of reported occur- 
rences since FY 1984, and there was a 7% decrease in the number 


of occurrences in FY 1988 relative to FY 1987. Five operations of- 
fices issued 88% of the occurrences. The Operation Offices are 
Albuquerque (AL), Chicago (CH), Idaho (ID), Oak Ridge (OR), and 
Richland (RL). 3 refs., 14 figs., 8 tabs. 


30183 (PNL-6782) Automation impact study of Army train- 
ing management 2: Extension of sampling and collection of 
installation resource data. Sanquist, T.F.; McCallum, M.C.; Hunt, 
P.S.; Slavich, A.L.; Underwood, J.A.; Toquam, J.L.; Seaver, D.A. 
Pacific Northwest Lab., Richland, WA (USA). May 1989. 342p. DOE 
Contract ACO6-76RL01830. (BHARC—700/88/025). Order Number 
DE89012527/JAW. Available from NTIS, PC A15/MF A01 - OSTI; 
GPO Dep. 

This automation impact study of Army training management (TM) 
was performed for the Army Development and Employment Agency 
(ADEA) and the Combined Arms Training Activity (CATA) by the 
Battelle Human Affairs Research Centers and the Pacific Northwest 
Laboratory. The primary objective of the study was to provide the 
Army with information concerning the potential costs and savings 
associated with automating the TM process. This study expands the 
sample of units surveyed in Phase | of the automation impact effort 
(Sanquist et al., 1988), and presents data concerning installation re- 
source management in relation to TM. The structured interview 
employed in Phase | was adapted to a self-administered survey. 
The data collected were compatible with that of Phase |, and both 
were combined for analysis. Three US sites, one reserve division, 
one National Guard division, and one unit in the active component 
outside the continental US (OCONUS) (referred to in this report as 
forward deployed) were surveyed. The total sample size was 459, 
of which 337 respondents contributed the most detailed data. 20 
figs., 62 tabs. 


30184 (PNL-6890) System safety management lessons 
learned. Piatt, J.A. Pacific Northwest Lab., Richland, WA (USA). 
May 1989. 53p. DOE Contract ACO6-76RL01830. Order Number 
DE89011634/JAW. Available from NTIS, PC A04 - OSTI. 

The Assistant Secretary of the Army for Research, Development 
and Acquisition directed the Army Safety Center to provide an audit 
of the causes of accidents and safety of use restrictions on recently 
fielded systems by tracking residual hazards back through the ac- 
quisition process. The objective was to develop “lessons learned” 
that could be applied to the acquisition process to minimize 
mishaps in fielded systems. System safety management lessons 
learned are defined as Army practices or policies, derived from past 
successes and failures, that are expected to be effective in eliminat- 
ing or reducing specific systemic causes of residual hazards. They 
are broadly applicable and supportive of the Army structure and ac- 
quisition objectives. 29 refs., 7 figs. 


9902 Mathematics and Computers 


Refer also to citation(s) 27840, 27869, 27893, 28094, 28095, 
28096, 28130, 28249, 28257, 28279, 28281, 28285, 28286, 28287, 
28288, 28296, 28302, 28313, 28350, 28366, 28369, 28370, 28370, 
28371, 28371, 28379, 28391, 28428, 28429, 28430, 28432, 28454, 
28456, 28533, 28543, 28548, 28665, 28667, 28682, 28683, 28685, 
28691, 28746, 28755, 28766, 28774, 28793, 28854, 28890, 28900, 
28906, 28910, 28918, 28966, 28966, 29061, 29074, 29075, 29077, 
29081, 29097, 29103, 29115, 29116, 29117, 29118, 29132, 29138, 
29149, 29152, 29163, 29167, 29168, 29182, 29184, 29197, 29210, 
29227, 29253, 29259, 29261, 29298, 29310, 29313, 29338, 29344, 
29353, 29353, 29354, 29358, 29361, 29367, 29384, 29388, 29390, 
29396, 29434, 29435, 29480, 29483, 29626, 29638, 29676, 29722, 
29813, 29814, 29885, 29886, 29896, 29934, 29991, 29994, 29994, 
30088, 30131, 30136, 30176, 30176, 30177, 30178, 30183, 30183, 
30230, 30232 


30185 (AD-A-202898/3/XAB) Massively-parallel architec- 
tures for automatic recognition of visual speech signals. 
Annual report. Sejnowski, T.J. Johns Hopkins Univ., Baltimore, MD 
(USA). 12 Oct 1988. 10p. Available from NTIS, PC A02/MF A01. 
Significant progress was made in the primary objective of estimat- 
ing the acoustic characteristics of speech from the visual speech 
signals. Neural networks were trained on a data base of vowels. 
The raw images of faces, aligned and preprocessed, were used as 
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input to these network, which were trained to estimate the corre- 
sponding envelope of the acoustic spectrum. The performance of 
the networks was better than trained humans and was comparable 
with optimized pattern classifiers. The approach avoids the prob- 
lems of information loss through early categorization. The acoustic 
information the network extracts from the visual signal can be used 
to supplement the acoustic signal in noisy environments, such as 
cockpits. During the next year these results will be extended to 
diphthongs using recurrent neural networks and temporal se- 
quences of input images. 


30186 (AD-A-203421/3/XAB) On-line arithmetic algorithms 
and structures for VLSI. Final report, 15 December 1984-14 De- 
cember 1987. Ercegovac, M.D.; Lang, T. California Univ., Los 
Angeles, CA (USA). Dept. of Computer Science. Nov 1988. 93p. 
Available from NTIS, PC AOS/MF A01. 

The research and development problem investigated in this 
project is the VLSI implementation of fast and highly parallel algo- 
rithms based on one-line arithmetic. The on-line approach is 
characterized by simple interconnection requirements and digit-level 
pipelining suitable for highly concurrent special-purpose VLSI de- 
signs. The objective of the project was to evaluate the feasibility 
and efficiency of on-line approach in NMOS and CMOS VLSI imple- 
mentations. 


30187 (AD-A-203532/7/XAB) Multistage linear-array assign- 
ment problem. Final report. Nicol, D.M.; Shier, D.R.; Kincaid, 
R.K.; Richards, D.S. National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Inst. for Computer Applications in 
Science and Engineering. Nov 1988. 34p. (ICASE-—88-57). Available 
from NTIS, PC A03/MF A01. 

Implementation of certain algorithms on parallel computing archi- 
tectures can involve partitioning contiguous elements into a fixed 
number of groups, each of which is to be handled by a single 
processor. It is desired to find an assignment of elements to proces- 
sors that minimizes the sum of the maximum workloads 
experienced at each stage. This problem can be viewed as a multi- 
objective network optimization problem. Polynomially-bounded 
algorithms are developed for the case of two stages, whereas the 
associated decision problem (for an arbitrary number of stages) is 
shown to be NP-complete. Heuristic procedures are therefore 
proposed and analyzed for the general problem. Computational ex- 
perience with one of the exact problems, incorporating certain 
pruning rules, is presented for a variety of test problems. Empirical 
results also demonstrate that one of the heuristic procedures is es- 
pecially effective in practice. 


30188 (AD-A-203533/5/XAB) Accurate modeling of parallel 
scientific computations. Final report. Nicol, D.M.; Townsend, J.C. 
National Aeronautics and Space Administration, Hampton, VA 
(USA). Inst. for Computer Applications in Science and Engineering. 
Nov 1988. 13p. (ICASE-88-58). Available from NTIS, PC A03/MF 
A01. 

Scientific codes are usually parallelized by partitioning a grid 
among processors. To achieve top performance it is necessary to 
partition the grid so as to balance workload and minimize communi- 
cation/synchronization costs. This problem is particularly acute when 
the grid is irregular, changes over the course of the computation, 
and is not known until load time. Critical mapping and remapping 
decisions rest on our ability to accurately predict performance, given 
a description of a grid and its partition. This paper discusses one ap- 
proach to this problem, and illustrates its use on a one-dimensional 
fluids code. The models are constructed are shown empirically to 
be accurate, and are used to find optimal remapping schedules. 


30189 (AD-A-203713/3/XAB) Valiant’s maximum algorithm 
with sequential memory accesses. Technical report. Cypher, R. 
Washington Univ., Seattle, WA (USA). Dept. of Computer Science. 
Apr 1988. 5p. (TR—88-03-08). Available from NTIS, PC AO2/MF A01. 

This paper examines the performance of Valiant’s PRAM algo- 
rithm for finding the maximum of a set of numbers, assuming that a 
modified PRAM model is used. The modified PRAM is like a stan- 
dard CRCW PRAM, except that multiple read or write requests to a 
single memory location are handled sequentially. It is shown that 
using this model, Valiant’s algorithm requires O(sqrt(N)) time to find 


the maximum of N numbers using N processors, and that it does 
require time proportional to sqrt(N) infinitely often. 


30190 (AD-A-203796/8/XAB) Implementing Recurrent Back 
Propagation on the Connection Machine. Final report. Deprit, 
E.M. Naval Research Lab., Washington, DC (USA). 2 Dec 1988. 
111p. (NRL-9167). Available from NTIS, PC AO6/MF A01. 

Pineda’s Recurrent Back-Propagation algorithm for neural net- 
works was implemented on the Connection Machine, a massively 
parallel processor. Two fundamentally different graph architectures 
underlying the nets were tested - one based on arcs, the other on 
nodes. Confirming the predominance of communication over com- 
putation, performance measurements underscore the necessity to 
make connections the basic unit of representation. Comparisons 
between these graphs algorithms lead to important conclusions con- 
cerning the parallel implementation of neural nets in both software 
and hardware. 


30191 (AD-A-203902/2/XAB) Lookahead in parallel discrete- 
event simulation. Fujimoto, R.M. Utah Univ., Salt Lake City, UT 
(USA). Dept. of Computer Science. Aug 1988. 8p. Available from 
NTIS, PC AO2/MF A01. 

Empirical performance evaluations of parallel, discrete-event sim- 
ulation algorithms using deadlock avoidance and deadlock detection 
and recovery techniques developed by Chandy and Misra were per- 
formed using the BBN Butterfly multiprocessor. Experiments using 
synthetic workloads reveal that the degree to which processes can 
look ahead in simulated time plays a critical role in the performance 
of distributed simulators using these algorithms. These results are 
applied to a queueing network simulation where as much as an 
order-of-magnitude improvement in performance is observed if the 
distributed simulator is programmed to fully exploit the lookahead 
available in the application. Performance measurements of several 
hypercube-based communication network simulators provide addi- 
tional empirical data to support these claims. These results 
demonstrate that substantial improvements in performance are ob- 
tainable if the application can be programmed to have good 
lookahead characteristics. On the other hand, other applications 
inherently contain poor lookahead properties, and appear to be ill- 
suited for these simulation algorithms. 


30192 (AD-A-203947/7/XAB) Parallel algorithms for com- 
puter vision. Annual report No. 2, 31 August 1986-31 August 
1987. Poggio, T.; Little, J. Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Artificial Intelligence Lab. Mar 1988. 25p. Available from 
NTIS, PC A03/MF A01. 

Much work during the past year has focused on building the Vi- 
sion Machine system. The Vision Machine is a testbed for the 
research on parallel vision algorithms and their integration. The sys- 
tem consists of an input device—a movable two-camera Eye-Head 
system with six degrees of freedom—and the 16K Connection Ma- 
chine (CM-1). The authors concentrated on implementing and 
testing early vision algorithms, and on developing a new sophisti- 
cated techniques for their integration. The output of the integration 
stage will be used for navigation and recognition tasks. From 
August 31, 1986 to August 31, 1987. The Connection Machine de- 
livered on July 31, 1986 by Thinking Machines Corporation was 
used. A substantial body of vision software was developed and 
tested on the machine. Also nearly completed was the development 
of an integrated Vision Machine that includes several early vision al- 
gorithms, and integration stage of middle vision. As outlined in their 
original proposal, the authors have begun to explore parallel algo- 
rithms at the higher level of recognition. They have also studied the 
performance of alternative, nonconventional architectures for navi- 
gation, and worked on the difficult issue of alternative parallel 
languages for the Connection Machine, in addition to LISP and C. 
The body of this report gives an overview of the results of the re- 
search during the second twelve month of funding. 


30193 (AD-A-203950/1/XAB) Rur-time parallelization and 
scheduling of loops. Contract report. Saltz, J.H.; Mirchandaney, 
R.; Baxter, D. Yale Univ., New Haven, CT (USA). Dept. of Computer 
Science. Dec 1988. 34p. Available from NTIS, PC A03/MF A01. 
This paper extends the class of problems that can be effectively 
compiled by parallelizing compilers. This is accomplished with the 
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doconsider construct which would allow these compilers to paral- 
lelize many problems in which substantial loop-level parallelism is 
available but cannot be detected by standard compile-time analysis. 
The authors describe the experimentally analyzing mechanisms 
used to parallelize the work required for these types of loops. In 
each of these methods, a new loop structure is produced by modify- 
ing the loop to be parallelized. Also presented are the rules by 
which these loop transformations may be automated in order that 
they be included in language compilers. The main application area 
of the research involves problems in scientific computations and en- 
gineering. The workload used in the experiments includes a mixture 
of real problems as well as synthetically generated inputs. From ex- 
tensive tests on the Encore Multimax/320, the authors have 
reached the conclusion that for the types of workloads investigated, 
self-execution almost always performs better than pre-scheduling. 
Further, the improvement in performance that accrues as a result of 
global topological sorting of indices, as opposed to the less- 
expensive local sorting, is not very significant in the case of 
self-execution. 


30194 (AD-A-203982/4/XAB) Performance evaluation of par- 
allel algorithms and architectures in concurrent multiprocessor 
systems. Final report, January-September 1987. Ammar, H.H.; 
Fong, Y.S.; Mukundan, R.; Pomalaza-Raez, C.A. Clarkson Coll. of 
Tech., Potsdam, NY (USA). Dept. of Electrical and Computer Engi- 
neering. Sep 1988. 22p. Available from NTIS, PC A03/MF A01. 
This report describes the research effort directed towards the 
study of issues concerning concurrent systems. Specifically the 
report concentrates on the design, evaluation, and tuning of applica- 
tion programs on parallel architectures. Issues including mapping 
algorithms to architectures, and parallel programming-support tools 
are discussed. It is recognized that the currently available 
concurrent-system analysis tools are not adequate in determining 
the detailed performance of the application programs on specific 
architectures. To remedy this shortcoming, development of a multi- 
processor trace-driven simulator is recommended. This simulator 
will be beneficial to the evaluation on the performance of the SDI 


battle management algorithms on specific concurrent systems. 


30195 (ANL—87-26-Vol.3) Proceedings of the focused 
research program on spectral theory and boundary value prob- 
lems: Volume 3, Linear differential equations and systems. 
Pieper, G.W. (ed.). Argonne National Lab., IL (USA). Apr 
1989. 153p. DOE Contract W-31109-ENG-38. Order Number 
DE89011499/JAW. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

This is the third volume of a series of reports containing the pro- 
ceedings of the Focused Research Program on “Spectral Theory 
and Boundary Value Problems,” which was held at Argonne Na- 
tional Laboratory during the period 1986-1987. The program was 
organized by the Mathematics and Computer Science (MCS) Divi- 
sion as part of its activities in applied analysis. The objective of the 
program was to provide an opportunity for research and exchange 
of views, problems, and ideas in three main areas of investigation: 
the theory of singular Sturm-Liouville equations, the asymptotic 
analysis of the Titchmarsh-Weyl m(A)-coefficient, and the qualitative 
theory of nonlinear differential equations. These proceedings are the 
permanent record of the research stimulated by the year-long pro- 
gram. Eleven papers from these proceedings have been processed 
separately elsewhere. 


30196 (ANUMCS-TM-—122) Institute in parallel computing: 
Final report. Dongarra, J.J.; Lusk, E.L. Argonne National Lab., IL 
(USA). Mathematics and Computer Science Div. Oct 1988. 19p. 
DOE Contract W-31109-ENG-38. Order Number DE89012512/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes the two-week institute in parallel computing 
held at Argonne National Laboratory on September 6-16, 1988. 
The institute was jointly supported by the National Science Founda- 
tion and the Basic Energy Sciences Program within the Department 
of Energy. It was deemed a great success by the participants and 
illustrates the benefits that can accrue to the scientific community 
by this type of interagency cooperation. 


30197 (ANLU/MCS-TM-131) A parallel processing approach 
for implementing high-performance first-order logic deduction 


systems. Jindal, A.; Overbeek, R.; McCune, W. Argonne National 
Lab., IL (USA). Mathematics and Computer Science Div. Apr 
1989. 29p. DOE Contract W-31109-ENG-38. Order Number 
DE89011878/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Recent trends toward exploiting parallel processing for increasing 
the execution speed have resulted in the development of parallel al- 
gorithms for a variety of applications. The research reported here is 
devoted to the use of parallel processing for developing high- 
performance deduction systems, an application in the area of 
artificial intelligence. During our research we investigated the 
scheme for parallelizing propositional deduction systems proposed 
by Butler and Karonis. Specifically, a parallel first-order logic deduc- 
tion system POTTER-| was developed by applying the scheme of 
Butler and Karonis to the sequential first-order logic theorem prover 
OTTER. The performance of POTTER-! was further improved by in- 
troducing several optimizations, including message buffering, 
blocking send, and an encoding scheme for the clauses in the set 
of support, into the original scheme. In this document, we describe 
the implementation details of POTTER-| and the enhancements to 
the original scheme of Butler and Karonis. An evaluation of the 
enhanced algorithm of POTTER-I for some benchmarks is also pre- 
sented. 6 figs., 1 tab. 


30198 (BNL-42518) Communication between the Micro VAX 
ll and Motorola System-1000 for the protein crystallography 
data acquisition system. Wang, Hong; Kelley, M.A. Brookhaven 
National Lab., Upton, NY (USA). 7 Feb 1989. 14p. Sponsored by 
DOE Energy Research. DOE Contract AC02-76CH00016. Order 
Number DE89012224/JAW. Available from NTIS, PC A03/MF A014 - 
OSTI; GPO Dep. 

The HFBR H3A project is designed to study internal structure of 
biological protein. The data acquisition system will make possible 
the collection of images in a real-time environment. A Motorola 
System-1000 with 68020/68881 processor and coprocessor is a 
real-time microcomputer that controls the data acquisition from two 
dimensional detectors, a spectrometer controlled by five motors etc. 
A Micro VAX Il is the experimental computer, requesting control 
functions and defining parameters to the Motorola, and performing 
final data analysis. In this project, the commands and data are 
transferred from a Micro VAX Il to a Motorola System-1000, the 
data and return parameters are transferred from the Motorola 
System-1000 to the Micro VAX Il. It is necessary that the same de- 
vice transfer to/from the Motorola be shared on the Micro VAX Il 
side. Real-time data transfer and real-time control are needed for 
this data acquisition. The communication between the Motorola 
System-1000 and the Micro VAX II is performed by the VMIVME- 
DR11W card of the VME Microsystems International Corporation 
and the MV-DR11-W card of the MDB Systems Inc. 4 figs. 


30199 (CONF-8904191—2) How to (and not to) introduce 
computer graphics to design professionals. Riley, B.A. Oak 
Ridge National Lab., TN (USA). 1989. 8p. DOE Contract ACO5- 
840R21400. From NCGA conference; Philadelphia, PA, US; April 
19, 1989. Order Number DE89010374/JAW. Available from NTIS, 
PC A02 - OSTI. 

A presentation- and publication-quality computer graphics system 
has been implemented at Union Carbide Corporation Nuclear 
Division over the past four years. Success of the implementation re- 
quired close interaction between programmers and illustrators. This 
paper discusses the problems involved in establishing a computer 
graphics capability in a conventional graphic arts department. The 
problems dealt with fall into three areas: identifying and acquiring 
appropriate hardware, acquiring user-friendly software that could 
meet stringent quality standards, and overcoming the prejudices 
and misconceptions of all the people involved. 


30200 (CONF-8905130-1) Synthetic organisms and self- 
designing systems. Dress, W.B. Oak Ridge National Lab., TN 
(USA). 1989. 13p. Sponsored by DOE Defense Programs. DOE 
Contract ACO05-840R21400. From Goodard Al conference; Green- 
belt, MD, US; 16 May 1989. Order Number DE89010318/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper examines the need for complex, adaptive solutions to 
certain types of complex problems typified by the Strategic Defense 
System and NASA's Space Station and Mars Rover. Since natural 
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systems have evolved with capabilities of intelligent behavior in 
complex, dynamic situations, it is proposed that biological principles 
be identified and abstracted for application to certain problems now 
facing industry defense, and space exploration. Two classes of artifi- 
cial neural networks are presented—a non-adaptive network used as 
a genetically determined “retina,” and a frequency-coded network as 
an adaptive “brain.” The role of a specific environment coupled with 
a system of artificial neural networks having simulated sensors and 
effectors is seen as an ecosystem. Evolution of synthetic organisms 
within this ecosystem provides a powerful optimization methodology 
for creating intelligent systems able to function successfully in any 
desired environment. A complex software system involving a simu- 
lation of an environment and a program designed to cope with that 
environment are presented. Reliance on adaptive systems, as found 
in nature, is only part of the proposed answer, though an essential 
one. The second part of the proposed method makes use of an ad- 
ditional biological metaphor—that of natural selection—to solve the 
dynamic optimization problems that every intelligent system eventu- 
ally faces. A third area of concern in developing an adaptive, 
intelligent system is that of real-time computing. It is recognized that 
many of the problems now being explored in this area have their 
parallels in biological organisms, and many of the performance is- 
sues facing artificial neural networks may find resolution in the 
methodology of real-time computing. 30 refs., 4 figs. 


30201 (DOE/ER/25026-27) The clumping method. Cochran, 
K.D. Illinois Univ., Urbana, IL (USA). Dept. of Computer Science. 
May 1989. 35p. Sponsored by DOE Energy Research. DOE Con- 
tract FGO2-87ER25026. NSF DMS §87-03226. Order Number 
DE89013597/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Because multilevel methods are so effective for elliptic PDEs, 
there is the impetus to find techniques that are useful for other 
classes of problems. To generalize hierarchical bases, what is most 
needed is some systematic way of “coarsening” a problem, i.e., 
replacing a problem with many degrees of freedom by an approxi- 
mation with fat fewer degrees of freedom. As a start we look at 
sparse matrices which have the same algebraic properties as those 
arising from elliptic PDEs but whose graph has arbitrary topology. 
The idea is to construct a good hierarchy automatically, given just 
the matrix. We implement and test several variants of such a 
method. Considerable experimentation indicates that although the 
method converges fairly rapidly, its asymptotic computational com- 
plexity as a function of the number of unknowns is the same as that 
for complete Cholesky factorization. 2 refs., 16 figs., 11 tabs. 


30202 (DOE/ER/25063-T3) A global time reference for 
hypercube multicomputers. French, J.C. Virginia Univ., Char- 
lottesville, VA (USA). Inst. for Parallel Computation. 10 Oct 1988. 
35p. DOE Contract FG05-88ER25063. (IPC-TR-88-10). Order Num- 
ber DE89010924/JAW. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This report describes a simple but effective technique for achiev- 
ing a global time reference on hypercube multicomputers. The 
synchronization algorithm presented runs in O(log N) time where N 
= 2" is the number of processors in an order n hypercube. Empiri- 
cal evidence is given to show that the expected clock agreement is 
2 ticks. Since the synchronization algorithm does not depend on 
particular parameters of the underlying hardware, it is inherently 
portable. A sampling technique for testing the agreement of the 
processor clocks in O(N) time is also presented. This technique as- 
sumes that the internode message transit time, m, is constant but 
unknown. One unexpected outcome of this work was the discovery 
that, in general, timing information cannot be reliably obtained on 
the NCUBE/AT system except perhaps in the total absence of mes- 
sage traffic. 15 refs., 6 figs., 3 tabs. 


30203 (DOE/ER/25063-T7) Implementation of an ADAMS 
prototype: the ADAMS preprocessor (AP). Klumpp, C.L.; Pfaltz, 
J.L. Virginia Univ., Charlottesville, VA (USA). School of Engineering 
and Applied Science. 9 Aug 1988. 54p. DOE Contract FGO05- 
88ER25063. (IPC-TR-88-005). Order Number DE89010926/JAW. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report describes the implementation of an ADAMS prototype 
called the ADAMS Preprocessor (AP). The goals of the project are 


discussed and then the specific subset of the ADAMS interface lan- 
guage which is supported by the AP is defined. After presenting the 
systems’s user interface and an overview of the language’s basic 
concepts, a BNF notation is used to precisely define its syntax and 
the exact semantics of each statement are specified. In addition, 
complete sample ADAMS programs are supplied. Finally, the 
results of the prototype effort are summarized. This document is in- 
tended to serve as a user's guide for those wishing to use the AP 
to implement ADAMS programs. However, readers who are 


interested only in a high level overview of the prototype and its ca- 
pabilities may skip the more detailed sections. 3 refs., 6 figs. 


30204 (DP-MS—89-32) Environmental testing assessment 
using ecological variables in a successional framework. Loehle, 
C.; Smith, E.P. Savannah River Lab., Aiken, SC (USA). 1989. 32p. 
DOE Contract ACO9-76SR00001. (CONF-8903115—1: Southeast 
mathematical ecology conference, Tallahassee, FL, US, March 31, 
1989). Order Number DE89010422/JAW. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Many techniques are available for the detection of trend when the 
trend is of a simple form. However, for ecological data, the pro- 
cesses of interest often involve succession, in which case trend 
analysis becomes more difficult. This paper presents a dynamic 
framework for trend analysis when the system under study is also 
undergoing successional changes. The null model for change in 
state with time is characterized in terms of a stochastic envelope 
around a nominal trajectory. Specific tests for the detection of 
trends associated with succession are described and illustrated on 
example data. 22 refs., 5 figs., 1 tab. 


30205 (EGG-M-—19987) Analysis of quantitative data derived 
from computer conferencing. Hahn, H.A. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). 1987. 5p. DOE Contract AC07-761D01570. 
(CONF-8710101-—3: 31. annual Human Factors Society meeting, 
New York, NY, US, October 19, 1987). Order Number 
DE89011152/JAW. Available from NTIS, PC A02 - OSTI. 

The use of asynchronous computer conferencing (ACC) as a 
training medium presents the opportunity to gather a large amount 
of quantitative data to evaluate system effectiveness. These data 
can be classified into four major types: (1) activity data, which is 
roughly equivalent to a multidimensional assessment of class partic- 
ipation; (2) survey data, which may be concerned with demographic 
variables, pre-training opinions and expectations, and post-training 
user Satisfaction and preference indices; (3) objective performance 
data collected at various points during the training; and (4) comple- 
tion and attrition data. 5 refs. 


30206 (FNAL/C—89/95) Differential algebras without differ- 
entials: An easy C++ implementation. Michelotti, L. Fermi 
National Accelerator Lab., Batavia, IL (USA). Mar 1989. 4p. DOE 
Contract AC02-76CH03000. (CONF-890335—87: 13. particle accel- 
erator conference, Chicago, IL, US, March 20, 1989). Order 
Number DE89011503/JAW. Available from NTIS, PC A02 - OSTI. 

Automated differentiation can be motivated and explained rather 
plainly without any reference to infinitesimals or differentials whatso- 
ever. We shall describe one possible approach in this paper. The 
method which we shall use will suggest its own implementation. 
However, FORTRAN is not the most natural language in which to 
carry it out. In the second section we shall describe an almost trivial 
implementation using C++. (Indeed, one of the motivations for writ- 
ing this paper is to persuade militant FORTRAN extremists to invest 
the four or five days necessary to learn this powerful and easy lan- 
guage.) Take heed, however, that what we describe below is only a 
stripped-down implementation, written in three days, of differential 
algebra’s most essential features; it is not as robust as and does 
not contain the battery of tools available in Berz’s DA package, the 
product of a significant amount of work. 10 refs. 


30207 (K/CSD/TM-81) Interprocess communications and 
application to physical numerical modeling. Bland, T.B.; Wendel, 
M.W.; Giles, G.E. Oak Ridge Gaseous Diffusion Plant, TN (USA). 
Mar 1989. 34p. DOE Contract AC05-840T21400. Order Number 
DE89011021/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A user of the single processor CRAY X-MP at Martin Marietta En- 
ergy Systems, Inc., has the capability of running simultaneously 
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several programs that are working on the same problem and can 
communicate by passing information back and forth during execu- 
tion. Each program may be responsible for initializing additional 
programs. This message-passing method has been applied to the 
numerical simulation of physical systems, specifically, heat transfer 
phenomena. It allows the user to easily expand modeling capability 
of existing programs without the development of new simulation 
software. Each program is responsible for simulation of one part of 
the physical problem. The problem may be apportioned in any man- 
ner, for example, based on geometry or physical phenomena. 2 
refs., 8 figs. 


30208 (KFKI-1989-20/M) Concurrent refinement of struc- 
tured objects: A declarative language for knowledge systems 
programming. Barbuceanu, M.; Trausan-Matu, S.; Molnar, B. Hun- 
garian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. 1988. 48p. (CONF-881283-1: Expert systems 88, 
Brighton, GB, December, 1988). Order Number DE89010927/JAW. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI. 

Concurrent refinement of structured objects is an attempt to en- 
rich the current repertoire of knowledge based program construction 
tools. From the viewpoint of its modeling abilities, the language 
builds on the interpretation of structured objects as descriptions of 
concurrently executing processes and on a semantic definition of 
refinement as a process of gradual elimination of incompleteness 
from ambiguous descriptions. Domains of reality are thus modeled 
as networks of concurrent refinement processes which incrementally 
remove the incompleteness of their associated structured objects in- 
terpreted as ambiguous descriptions. From the viewpoint of the 
programming style promoted, the language is committed to a style 
of declarative programming in which specifications consisting of 
refinable objects are annotated with descriptions of the activities re- 
quired to refine them. This supports the understandability and 
evolvability of the knowledge based programs written in this lan- 
guage. The paper provides a detailed account of the language 
itself, as well as discussions of its applicability for various tasks, in- 
cluding programming some recently discussed generic problem 
solving types. 39 refs. 


30209 (LA-11449-M) Software design for the instrument 
control computer at new special recovery. Barlich, G.L.; Kelley, 
T.A. Los Alamos National Lab., NM (USA). Apr 1989. 60p. DOE 
Contract W-7405-ENG-36. Order Number DE89011123/JAW. Avail- 
able from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report describes the software supplied by Los Alamos Na- 
tional Laboratory to accompany the Instrument Control Computer, a 
DEC VAX-11/750, which is one part of an integrated nondestructive 
assay system for the New Special Recovery Facility at the Savan- 
nah River Plant. A short history of the project is provided, and the 
system and the code structure are described. 4 refs. 


30210 (LA-11562-MS) C-Division annual review and operat- 
ing plan. Morse, N.R. Los Alamos National Lab., NM (USA). Feb 
1989. 94p. DOE Contract W-7405-ENG-36. Order Number 
DE89011357/JAW. Available from NTIS, PC A05 - OSTI. 

The Computing and Communications Division is responsible for 
the Laboratory’s Integrated Computing Network as well as 
Laboratory-wide communications. Our computing network is used 
by more than 8,000 people distributed throughout the nation and 
constitutes one of the most powerful scientific computing facilities in 
the world. The purpose of this publication is to inform our clients of 
our strategic and operating plans. We review major accomplish- 
ments during 1988 and describe our strategic planning goals and 
specific projects that will guide our operations over the next couple 
of years. Our mission statement, planning considerations, and man- 
agement policies and practices are also included. 


30211 


(MLM-MU-89-65-0003) A standard menu program for 
Mound personal computers. Kern, J.N. EG and G Mound Applied 
Technologies, Miamisburg, OH (USA). 12 May 1989. 15p. DOE 


Contract AC04-88DP43495. Order Number DE89011302/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A personal computer/disk operating system software package, the 
Mound Standard Menu, was developed to provide Mound personal 
computers with a standardized menu interface. The software facili- 
tates access to the Mound computer systems and allows personnel 


to use any personal computers equipped with the standard menu. 1 
ref. 


30212 (MLM-MU-89-65-0004) A general install program to 
support the standard menu program for Mound personal com- 
puters. Kern, J.N. EG and G Mound Applied Technologies, 
Miamisburg, OH (USA). 12 May 1989. 22p. DOE Contract ACO4- 
88DP43495. Order Number DE89011303/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A personal computer/disk operating system software package, the 
Mound Standard Menu, was developed to provide Mound personal 
computers with a standardized menu interface. To support this pro- 
gram and automate application software installation, a general 
install program, INSTALLR, was developed. The primary functions 
of INSTALLR are to write and maintain the menu file and to control 
the installation of application programs. 1 refs. 


30213 (N-89-16396) Bibliography on parallel and vector nu- 
merical algorithms. Final report. Ortega, J.M.; Voigt, R.G.; 
Romine, C.H. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Dec 1988. 90p. 
(NASA-CR-181764; NAS—1.26:181764). Available from NTIS, PC 
AOS/MF A01. 

This is a bibliography on numerical methods. It also includes a 
number of other references on machine architecture, programming 
language, and other topics of interest to scientific computing. Cer- 
tain conference proceedings and anthologies which have been 
published in book form are also listed. 


30214 (ORNL/TM-11080) An evaluation of Ethernet via the 
proposed standard wiring plan. Stanley, J.D. Oak Ridge National 
Lab., TN (USA). Apr 1989. 53p. Sponsored by DOE Nuclear Energy. 
DOE Contract ACO5-840R21400. Order Number DE89012918/JAW. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The Instrumentation and Controls (l&C) Division has conducted a 
series of tests investigating the new integrated wiring plan using un- 
shielded twisted-pair wire and transmitting local area network (LAN) 
data over this wire using various industry-standard protocols. This 
report covers the testing done with the twisted-wire variant of the 
Ethernet protocol, 1OBASE-T, and evaluates vendor equipment and 
cable. Testing done with the IBM token-ring protocol is presented in 
a separate report. 1 ref., 22 figs., 9 tabs. 


30215 Vector generator scan converter. Moore, J.M.; Leighton, 
J.F. To Dept. of Energy. USA Patent Application 7-152,900. 5 Feb 
1988. 24p. DOE Contract W-7405-ENG-48. Order Number 
DE89010811/JAW. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

High printing speeds for graphics data are achieved with a laser 
printer by transmitting compressed graphics data from a main pro- 
cessor over an I/O channel to a vector generator scan converter 
which reconstructs a full graphics image for input to the laser printer 
through a raster data input port. The vector generator scan con- 
verter includes a microprocessor with associated microcode 
memory containing a microcode instruction set, a working memory 
for storing compressed data, vector generator hardware for drawing 
a full graphic image from vector parameters calculated by the mi- 
croprocessor, image buffer memory for storing the reconstructed 
graphics image and an output scanner for reading the graphics im- 
age data and inputting the data to the printer. The vector generator 
scan converter eliminates the bottleneck created by the I/O channel 
for transmitting graphics data from the main processor to the laser 
printer, and increases printer speed up to thirty fold. 7 figs. 


30216 Digital optical conversion module. Kotter, D.K.; Rankin, 
R.A. To Dept. of Energy. USA Patent Application 7-221,394. 19 Jul 
1988. 18p. DOE Contract AC07-841D12435. Order Number 
DE89011441/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

A digital optical conversion module used to convert an analog 
signal to a computer compatible digital signal including a voltage-to- 
frequency converter, frequency offset response circuitry, and an 
electrical-to-optical converter. Also used in conjunction with the digi- 
tal optical conversion module is an optical link and an interface at 
the computer for converting the optical signal back to an electrical 
signal. Suitable for use in hostile environments having high levels of 





342 ERA Vol. 14, No. 14 








99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 





electromagnetic interference, the conversion module retains high 
resolution of the analog signal while eliminating the potential for er- 
rors due to noise and interference. The module can be used to link 
analog output scientific equipment such as an electrometer used 
with a mass spectrometer to a computer. 2 figs. 


30217 Data flow machine for data driven computing. David- 
son, G.S.; Grafe, V.G. To Dept. of Energy. USA Patent Application 
7-223,133. 22 Jul 1988. 77p. DOE Contract ACO4-76DP00789. Or- 
der Number DE89011443/JAW. Available from NTIS, PC A05/MF 
A01 - OSTI; GPO Dep. 

A data flow computer and method of computing is disclosed 
which utilizes a data driven processor node architecture. The 
apparatus in a preferred embodiment includes a plurality of First-In- 
First-Out (FIFO) registers, a plurality of related data flow memories, 
and a processor. The processor makes the necessary calculations 
and includes a control unit to generate signals to enable the appro- 
priate FIFO register receiving the result. In a particular embodiment, 
there are three FIFO registers per node: an input FIFO register to 
receive input information from an outside source and provide it to 
the data flow memories; an output FIFO register to provide output 
information from the processor to an outside recipient; and an inter- 
nal FIFO register to provide information from the processor back to 
the data flow memories. The data flow memories are comprised of 
four commonly addressed memories. A parameter memory holds 
the A and B parameters used in the calculations; an opcode mem- 
ory holds the instruction; a target memory holds the output address; 
and a tag memory contains status bits for each parameter. One sta- 
tus bit indicates whether the corresponding parameter is in the 
parameter memory and one status bit to indicate whether the stored 
information in the corresponding data parameter is to be reused. 
The tag memory outputs a “fire” signal (signal R VALID) when all of 
the necessary information has been stored in the data flow memo- 
ries, and thus when the instruction is ready to be fired to the 
processor. 11 figs. 


30218 (PNL-SA-16818) An expert advisor for the selection 
of thermodynamic property estimation methods. Butner, R.S.; 
Robertus, R.J. Pacific Northwest Lab., Richland, WA (USA). Apr 
1989. 12p. DOE Contract ACO6-76RL01830. (CONF-890430-5: 
American Institute of Chemical Engineers spring national meeting, 
Houston, TX, US, April 2, 1989). Order Number DE89011213/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Prototype Process Simulation Consultant (PPSC) is a rule- 
oriented, knowledge-based software system designed to assist 
design engineers in the selection of physical property estimation 
methods for commercial chemical process simulators. The PPSC 
uses “blackboarding” techniques to share data with a number of ex- 
ternal program subunits, that prompt the user for inputs, perform 
calculations and display results. The development of the PPSC pro- 
vides a useful context for discussion of efforts to apply expert 
systems techniques to chemical engineering problems. 


30219 (SAND-—87-0567) Software requirements specification 
for the HAWK operating system. Holmes, V.P.; Harris, D.L.; 
Borgman, C.R.; Davidson, GS. Sandia National Labs., 
Albuquerque, NM (USA). Mar 1989. 31p. DOE Contract AC04- 
76DP00789. Order Number DE89010554/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document represents the original requirements specification 
for the HAWK operating system. HAWK is the operating system for 
the SANDAC V, a real-time embedded multiprocessor based on the 
Motorola 68020 microprocessor. When the effort to create the oper- 
ating system was first undertaken, it was clear that a careful 
specification of the requirements would be vital. Unfortunately, there 
were few models to work from since requirement documents for op- 
erating systems of any kind are seldom published. The final form of 
the requirements used a functional organization adapted from the 
IEEE Guide to Software Requirements Specifications (ANSI/IEEE 
Std 830-1984). Hopefully, this document will provide a historical 
case study from which others can benefit when faced with similar 
circumstances. 2 refs., 4 figs. 


30220 (SAND-88-0737) NUMBERS: A collection of utilities 
for pre- and postprocessing two- and three-dimensional EXO- 
DUS finite element models. Sjaardema, G.D. Sandia National 


Labs., Albuquerque, NM (USA). Mar 1989. 59p. DOE Contract 
AC04-76DP00789. Order Number DE89011353/JAW. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Numbers is a shell program which reads and stores data from a 
finite element model described in the EXODUS database format. 
Within this shell program are several utility routines which generate 
information about the finite element model. The utilities currently im- 
plemented in Numbers allows the analyst to determine information 
such as the volume and coordinate limits of each of the materials in 
the model; the mass properties of the model; the minimum, maxi- 
mum, and average element volumes for each material; the volume 
and change in volume of a cavity; the nodes or elements that are 
within a specified distance from a user-defined point, line, or plane; 
an estimate of the explicit central-difference timestep for each mate- 
rial; the validity of contact surfaces or slidelines, that is, whether two 
surfaces overlap at any point; and, the distance between two sur- 
faces. 10 refs., 11 figs., 1 tab. 


30221 (SAND-88-3276) A process for reaching standardiza- 
tion of word processing software for Sandia National 
Laboratories (Albuquerque) secretaries. Hudson, S.R. Sandia 
National Labs., Albuquerque, NM (USA). Apr 1989. 118p. DOE 
Contract AC04-76DP00789. Order Number DE89011201/JAW. 
Available from NTIS, PC A06 - OSTI. 

In the summer of 1986, a number of problems being experienced 
by Sandia secretaries due to multiple word processing packages 
being used were brought to the attention of Sandia’s upper man- 
agement. This report discusses how these preblems evolved, how 
management chose to correct the problem, and how standardization 
of word processing for Sandia secretaries was achieved. 11 refs. 


30222 (SAND-89-0485) GEN3D: A GENESIS database 2D to 
3D transformation program. Gilkey, A.P.; Sjaardema, G.D. Sandia 
National Labs., Albuquerque, NM (USA). Mar 1989. 41p. DOE Con- 
tract ACO04-76DP00789. Order Number DE89011352/JAW. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

GENSD is a three-dimensional mesh generation program. The 
three- dimensional mesh is generated by mapping a two- 
dimensional mesh into three dimensions according to one of four 
types of transformations: translating, rotating, mapping onto a spher- 
ical surface, and mapping onto a cylindrical surface. The generated 
three-dimensional mesh can then be reoriented by offsetting, reflect- 
ing about an axis, and revolving about an axis. GEN3D can be used 
to mesh geometries that are axisymmetric or planar, but, due to 
three-dimensional loading or boundary conditions, require a three- 
dimensional finite element mesh and analysis. More importantly, it 
can be used to mesh complex three-dimensional geometries com- 
posed of several sections when the sections can be defined in 
terms of transformations of two-dimensional geometries. The code 
GJOIN is then used to join the separate sections into a single body. 
GENSD reads and writes two-dimensional and three- dimensional 
mesh databases in the GENESIS database format; therefore, it is 
compatible with the preprocessing, postprocessing,and analysis 
codes used by the Engineering Analysis Department at Sandia Na- 
tional Laboratories, Albuquerque, NM. 19 refs., 7 figs. 


30223 (UCRL-52000-89-1) Energy and technology review, 
January 1989. Poggio, A.J.; Johnson, R.R. (eds.). Lawrence Liver- 
more National Lab., CA (USA). Jan 1989. 47p. DOE Contract 
W-7405-ENG-48. Order Number DE89011332/JAW. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Energy and Technology Review, January 1989, Lawrence Liver- 
more National Laboratory, contains: An Expert System for Triple 
Quadrupole Mass Spectrometry, a powerful software tool for tuning 
an instrument; An Expert System to Control a Fusion Energy Experi- 
ment, a rule-based expert system that automates the critical process 
of conditioning new or rebuilt neutral beam sources; An Expert Sys- 
tem for Tuning Particle-Beam Accelerators, a proof-of-concept 
prototype of an expert system for tuning particle-beam accelerators; 
Qualitative Reasoning and Symbolic Analysis for Engineering De- 
sign, a workstation package that uses qualitative reasoning and 
symbolic analysis to give the engineer insight into the behavior of 
his design at an early stage; Using Expert Systems in Treaty Verifi- 
cation, rule-based expert systems to aid in the verification of such 
treaties by automating the task of data interpretation for various 
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seismic monitoring systems; and Monitoring and Interpreting Secu- 
rity Alarms, an expert system to assess security incidents. (TC) 


30224 (UCRL-53919) A structured command history for 
UNIX using a parallel distributed processing model. Uejio, J.Y. 
Lawrence Livermore National Lab., CA (USA). Mar 1989. 86p. 
Sponsored by DOE Defense Programs. DOE Contract W-7405- 
ENG-48. Order Number DE89012297/JAW. Available from NTIS, 
PC AO5/MF A01 - OSTI; GPO Dep. 

Thesis. Submitted to the Univ. of California, Davis. 

This thesis investigates the use of a structured history to assist 
users in recalling previously entered complex UNIX commands. A 
structured history is a database of commands that were previously 
entered. Two models are presented: the first model uses a conven- 
tional database and the second model uses a parallel distributed 
processing system. The conventional database system can recall 
commands by pattern matching based on command name, pattern 
matching on command options, frequency of use, and relative time. 
A simple prototype, created using the Emacs environment, was 
useful in recalling previously entered UNIX commands. The parallel 
distributed processing system stores UNIX commands by decom- 
posing them into two character sequences called bigrams. A 
prototype implementation used a two layer network, in which each 
unit represents a bigram. The implementation showed features such 
as spelling correction and associated command recall. The ability to 
recall a list of commands satisfying a particular criteria is among the 
advantages of a structured history. 19 refs., 8 figs., 1 tab. 


30225 (WHC-SA-0599) Restricted Data Transmission Con- 
troller progress report for 1989. O'Callaghan, P.B.; Grambihler, 
AJ.; Carlson, R.L. Westinghouse Hanford Co., Richland, WA 
(USA). Apr 1989. 12p. DOE Contract AC06-87RL10930;AC06- 
76RLO1830. (CONF-890590—6: DOE computer security conference, 
Amarillo, TX, US, May 2, 1989). Order Number DE89011852/JAW. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Last year, at the US Department of Energy (DOE) Computer Se- 
curity Group (CSG) Conference in Kansas City, Missouri, an initial 
report was made concerning the Restricted Data Transmission Con- 
troller (RDTC). At that time, a demonstration of the prototype was 
made to the group. This paper reports on the development progress 
since that time, the specific modifications made to the RDTC, and 
possible future development. At the CSG Conference there was 
considerable interest in our development effort. It was shown that 
the RDTC allows for only a limited connection of dissimilarly classi- 
fied computers. Yet many people felt that the RDTC could be of 
value to them at their locations. The big concern among CSG mem- 
bers was getting approval to install the RDTC. Obtaining this 
approval was the next logical development step. 5 refs., 1 fig. 


30226 Research notes. Purtilo, JM. (Computer Science Dept. 
and Institute for Advanced Computer Studies, Univ. of Maryland, 
College Park, MD (US)); Reed, D.A.; Grunwald, D.C. Journal of Par- 
allel and Distributed Computing (USA), 5(4): 421-437 (Aug 1988). 

The current ferment in parallel computer architecture has exacer- 
bated the already large problems in developing and testing parallel 
algorithms. Although only experimentation will identify effective 
designs, the variety of computing paradigms has precluded devel- 
opment of the (necessary) general environment for parallel 
programming. The authors propose an environment design system 
where design specification is divorced from implementation. Be- 
cause the design system. POLYLITH, provides the communication 
Structure of a parallel computation, the computation’s individual 
tasks can be written in one of several relative portable sequential 
languages. 


30227 FASTBUS prototyping system. Urish, J. (FERMI Na- 
tional Accelerator Lab. (US)). /EEE (institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science (USA), 
36(1): 780-782 (Feb 1989). (CONF-881103-: IEEE nuclear science 
symposium, Orlando, FL, US, November 9, 1988). 

The FASTBUS Prototyping System provides, a fast, simple way 
to get started with FASTBUS and for the development of FASTBUS 
modules. The use of CAE tools, combined with standard parts and 
simulation capability, allows the designer to quickly produce a work- 
ing design and reduce the hardware debugging time. By starting 
with a previously designed, general purpose, FASTBUS module the 


design may quickly apply the FASTBUS interface of a design and 
concentrate on his application. The simulation capability allows the 
beginning FASTBUS designer to rapidly become familiar with FAST- 
BUS operations and timing. The CAD tools are then used to 
produce a PC board, the interface portion of which is already done 
and needs only the users application additions. The same test soft- 
ware produced in the simulation may be used to test the finished 
module. 


30228 IEEE P1596, a scalable coherent interface for Giga- 
Byte/sec multiprocessor applications. Gustavson, D.B. (Stanford 
Linear Accelerator Center, Stanford, CA (US)). /EEE (institute of 
Electrical and Electronics Engineers) Transactions on Nuclear Sci- 
ence (USA), 36(1): 811-812 (Feb 1989). (CONF-881103-: IEEE 
nuclear science symposium, Orlando, FL, US, November 9, 1988). 
IEEE P159, the Scalable Coherent Interface (formerly known as 
SuperBus) is based on experience gained during the development 
of Fastbus (IEEE 960), Futurebus (IEEE 896.1) and other modern 
32-bit buses. SCI goals include a minimum bandwidth of 1 GByte/ 
sec per processor, efficient support of a coherent distributed-cache 
image of shared memory; and support for segmentation, bus re- 
peaters and general switched interconnections like Banyan, Omega, 
or full crossbar networks. To achieve these ambitious goals, SCI 
must sacrifice the immediate handshake characteristic of the 
present generation of buses in favor of a packet-like split-cycle pro- 
tocol. Wire-ORs, broadcasts, and even ordinary passive bus 
structures are to be avoided. However, a lower performance (1 
GByte/sec per backplane instead of per processor) implementation 
using a register insertion ring architecture on a passive backplane 
appears to be possible using the same interface as for the more 
costly switch networks. This paper presents a summary of current 
directions, and reports the status of the work in progress. 


9903 Information Handling 
Refer also to citation(s) 29133, 29426, 30177, 30191, 30193, 30224 


30229 (DNE-9011422) National Register of research pro- 
jects, 1986/1987: Part 3, Human sciences: Social sciences. 
Department of National Education, Pretoria (South Africa). 
Aug 1988. 190p. (in Afrikaans, English). Order Number 
DE89011422/JAW. Available from NTIS (US Sales Only), PC 
AO9/MF A011 - OSTI. 

This Register is intended to serve as a source of information on 
research which is being conducted in all fields (both natural and hu- 
man sciences) in the Republic of South Africa. New and current 
research projects that were commenced or modified during 1986— 
1987, on which information was received by the compilers until 
January 1988, are included, with the exception of confidential pro- 
jects. 


30230 (DOE/ER/25063-T1) Implementing set operators over 
class hierarchies. Pfaltz, J.L. Virginia Univ., Charlottesville, VA 
(USA). Inst. for Parallel Computation. 5 Aug 1988. 25p. DOE 
Contract FGO05-88ER25063. (IPC-TR-88-004). Order Number 
DE89010920/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

We examine a very simple problem. Assume that entities (or ob- 
jects) can be typed with respect to a hierarchical class system, and 
that a language supports sets of such entities, together with the 
standard set operators, union and intersection. What are reasonabie 
types for the sets resulting from these two operators? This simple 
inquiry leads to interesting contrasts between the implementational 
semantics of databases embodying the relational model and those 
assuming an object-oriented, or entity based, model. 28 refs., 5 figs. 


30231 (DOE/ER/25063-T2) The ADAMS database language. 
Pfaltz, J.L.; French, J.C.; Grimshaw, A.; Son, Sang H.; Baron, P.; 
Janet, S.; Kim, A.; Klumpp, C.; Lin, Yi; Lloyd, L. Virginia Univ., 
Charlottesville, VA (USA). Inst. for Parallel Computation. 28 Feb 
1989. 49p. DOE Contract FG05-88ER25063. (IPC-TR-89-002). Or- 
der Number DE89010925/JAW. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

ADAMS provides a mechanism for applications programs, written 
in many languages, to define and access common persistent 





344 ERA Vol. 14, No. 14 





99 GENERAL AND MISCELLANEOUS 
9905 Civilian Defense 





databases. The basic constructs are element, class, set, map, at- 
tribute and codomain. From these the user may define new data 
structures and new data classes belonging to a semantic hierarchy 
that supports multiple inheritance. 7 refs., 2 figs. 


30232 (DOE/ER/25063-T4) Prototyping environment for dis- 
tributed database systems: Functional description. Son, S.H.; 
Ratner, J.M.; Chang, Chun-Hyon. Virginia Univ., Charlottesville, VA 
(USA). Inst. for Parallel Computation. 5 Oct 1988. 20p. DOE 
Contract FG05-88ER25063. (IPC-TR-88-009). Order Number 
DE89010923/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This document presents a functional description of the database 
prototyping environment being developed at the University of Vir- 
ginia. The objective of the prototyping environment is to aid system 
developers to evaluate new synchronization techniques and design 
alternatives for real-time database systems. One of the primary rea- 
sons of the difficulty in successfully developing and evaluating new 
database techniques for distributed real-time systems is that it takes 
a long time and huge effort to actually develop a system before the 
techniques can be evaluated. To reduce the time and effort in this 
approach, the prototyping environment has been developed based 
on a flexible message-passing concurrent programming kemel. 


30233 (DOE/ER/25063-T5) Scoping persistent name spaces 
in ADAMS. Pfaltz, J.L.; French, J.C.; Whitlatch, J.L. Virginia Univ., 
Charlottesville, VA (USA). Inst. for Parallel Computation. 28 Jun 
1988. 40p. DOE Contract FG05-88ER25063. (IPC-TR-88-3). Order 
Number DE89010922/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

ADAMS is based on five primitive concepts: attribute, co-domain, 
element, map, and set. Each instance of these primitives is a 
named entity to which user references resolve. Thus, the concept of 
naming and name resolution is crucial to the effective management 
of data in ADAMS. This paper describes the hierarchical name 
space proposed for the ADAMS database environment. The reasons 
for choosing a hierarchical mode! are examined and the difficulties 
engendered by this choice are explored. 15 refs., 10 figs. 


30234 (LBL-26918) A database for the Geysers geothermal 
field. Ripperda, M.; Bodvarsson, G.S. Lawrence Berkeley Lab., CA 
(USA). Oct 1988. 9p. DOE Contract AC03-76SF00098. (CONF- 
881045-8: Annual meeting of the Geothermal Resources Council, 
San Diego, CA, US, October 9, 1988). Order Number 
DE89011429/JAW. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A general use menu driven software package has been developed 
that stores and retrieves geothermal field data and produces a large 
variety of graphic displays. These include, for example, production 
plots, cross-sections, contour plots, base maps and Horner plots. 
This software package has been applied to the Geysers geothermal 
field which has open file data for over 200 wells. The data include 
production histories, directional surveys, lithology logs, wellhead 
temperatures and pressures, digitized base maps, steam entry 
locations, casing diagrams, pressure transient tests, heat flow mea- 
surements and noncondensible gas concentrations. Although the 
software was developed for use with data from the Geysers, it can 
be used with data from any geothermal reservoir. 2 refs., 5 figs. 


30235 (SAND-88-2996C) An adventure in using INGRES in 
a secure scientific environment. Kephart, E.M.; Adams, C.R. 
Sandia National Labs., Albuquerque, NM (USA). 1989. 22p. DOE 
Contract AC04-76DP00789. (CONF-8904194—2: INGRES User As- 
sociation meeting, New Orleans, LA, US, April 23, 1989). Order 
Number DE89010332/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The development of a state-of-the-art database application for 
Sandia National Laboratories was required to assist in the produc- 
tion of shock and vibration specifications for system mechanical, 
electrical, and pyrotechnic components. The requirements for this 


application included provisions for analyzing, comparing and updat- 
ing the data as well as for viewing the data graphically. In addition, 
integration of the current engineering analysis, simulation, and test 
data with the 25-year old DOE/DOD Environmental Data Bank, a 
card index system, was desired. GREEDI, a Graphical Resource for 
an Engineering Environmental Database Implementation, was de- 
signed and implemented to meet these needs. Both the nature of 
the scientific information to be stored and the secure computing en- 
vironment at Sandia National Laboratories offer challenges to the 
development of an application such as GREEDI. An overview of the 
GREEDI software system and a discussion of some of these chal- 
lenges and our responses to them is presented. 11 refs., 1 fig. 


30236 (UCRL-100602) Hassle-free audit trails: Automated 
audits. Manatt, D.R. Lawrence Livermore National Lab., CA (USA). 
Apr 1989. 7p. DOE Contract W-7405-ENG-48. (CONF-8904194—1: 
INGRES User Association meeting, New Orleans, LA, US, April 23, 
1989). Order Number DE89010780/JAW. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The origin and history of data in databases are often as important 
as the data itself. A full audit trail of database operations is the best 
record of a database’s history. INGRES provides an audit facility to 
format journal file entries into audit records. This facility is cumber- 
some and difficult to use. | describe two INGRES Report Writer 
reports that take all the effort out of maintaining a complete audit 
trail. To maintain an audit trail of changes to INGRES tables it is 
necessary to run AUDITDB individually on each table and store a 
record of the AUDITDB output. The INGRES manuals suggest how 
the audit records can be copied into INGRES tables for storage. 
Thus the maintenance of an audit trail consists of: creating tables to 
receive audit records, running AUDITDB, and storing the audit 
records into the tables. All this must be done for each table to be 
audited. My approach to this drudgery is to give it ali to the INGRES 
system. Therefore, | present reports that generate command files to 
create the tables and run the audits. The only job left for a human 
is to submit the generated command files to the batch queue. 
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30237 (CONF-8811149-Summ.-Rev.1) JAMCSI [Joint Agency 
Meeting on Combat Simulation Issues) summary report. Banks, 
W.W.; Berghage, T. Lawrence Livermore National Lab., CA (USA). 
30 Mar 1989. 12p. DOE Contract W-7405-ENG-48. (CONF- 
8904200—-1-Rev.1: JAMCSI: joint agency meeting on combat 
simulation issues, Livermore, CA, US, November 30, 1988). Order 
Number DE89009965/JAW. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The Joint Navy/Lawrence Livermore meeting (JAMCSI) was held 
at Lawrence Livermore National Laboratory on November 30 and 
December 1, 1988. The meeting was intended to bring together in- 
dividuals from two research communities: the combat simulation 
and war gaming community and the human performance commu- 
nity. It was intended that the meeting provide a forum for the 
exchange of ideas and concepts with the ultimate objective of im- 
proving the fidelity of combat simulation modeling. 


30238 (LA-11420-MS) Advanced mass launchers for low 
earth orbit. Canavan, G.H. Los Alamos National Lab., NM (USA). 
Apr 1989. 43p. DOE Contract W-7405-ENG-36. Order Number 
DE89010759/JAW. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Military access to space requires significant payload volume and 
acceptable costs. It has not been demonstrated that current launch 
systerns can provide either. This report describes two advanced 
launch concepts that could potentially provide an order of magni- 
tude reduction in the total costs of launching modest payloads to 
space and give the margin over the economics of current concepts 
required to meet both current and expanded requirements for mili- 
tary and civilian launch schedules and provide a margin for the 
expansion of each. 29 refs., 4 figs. 
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ter for Environmental Measurement 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 1. Final report, July 1986- 
November 1988, 14:29411 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 2. Final report, July 1986- 
November 1988, 14:29412 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 3. Final report, July 1986- 
November 1988, 14:29413 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 4. Final report, July 1986- 
November 1988, 14:29414 (R;US) 

Resource Enterprises, Inc., Salt Lake City, UT (USA) 

Development and evaluation of technology for methane produc- 
tion from a deep coal seam in the Piceance Basin. Final report, 
April 15, 1983-December 31, 1987, 14:27905 (R;US) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA). Environment and Heaith Div. 

Status of the flora and fauna on the Nevada Test Site: Results of 
continuing basic environmental research, January—-December 
1987, 14:28027 (R;US) ; 

Rhode Island State Government, Providence, RI (USA) 

Rhode Island Governor's Office of Energy assistance report on 

winter distillate survey 1987-1988, 14:27889 (R;US) 
Ricardo Consulting Engineers Ltd., Shoreham-by-Sea (UK) 

US Army workshop on engine lubrication (3rd), 13-14 April 1988. 

Session report, 14:28711 (R;US) 
Ricardo-ITl, Inc., Westmont, IL (USA) 

Methods for heat transfer and temperature field analysis of the in- 

sulated diesel: Phase 3, Final report, 14:28712 (R;US) 
Rijksuniversiteit Utrecht (Netherlands) 

incomplete fusion in the reaction ?°Ne+27Al between 10 and 20 
MeV per nucleon, 14:29732 (R;NL) 

Rio Grande do Sul Univ., Porto Alegre (Brazil). Inst. de Geocien- 
cias 

Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 (R;BR;In 
Portuguese) 

Risoe National Lab., Roskilde (Denmark) 

Danish aquifer thermal energy storage project. Demonstration 

plant, 14:28459 (R;DK) 


Investigation of pellet acceleration by an arc heated gas gun, 

14:30033 (R;DK) 
Rochester Univ., NY (USA). Coll. of Engineering and Applied 
Science 
Signal enhancement in colinear four-wave mixing, 14:29092 (R;US) 
Thermal conductivity of dielectric thin films, 14:29986 (R;US) 
Rochester Univ., NY (USA). Inst. of Optics 

Observation of resonances at subharmonics of the Rabi frequency 
in the saturated absorption of a 100% amplitude-modulated 
laser beam, 14:29090 (R;US) 

Rockwell International Corp., Canoga Park, CA (USA) 

Contactor/filter improvements, 14:28295 (P;US) 

Process for producing high purity silicon nitride by the direct reac- 
tion between elemental silicon and nitrogen-hydrogen liquid 
reactants, 14:28832 (P;US) 

Rouen Univ., 76 - Mont-Saint-Aignan (France) 
Gaseification of coals in molten salt bath, 14:27809 (R;FR;In French) 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Chemical 
Technology 

System study of alkaline fuel cell power plants based on natural 
gas, 14:28664 (R;SE;in Swedish) 

Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma 
Physics and Fusion Research 

Breakdown analysis for electrodeless discharge in a magnetic 
field, 14:29610 (R;SE) 

Comparison between 
14:29935 (R;SE) 

Measurement of Extrap T1 plasma resistance, 14:29936 (R;SE) 

Rutgers—the State Univ., New Brunswick, NJ (USA). Cook Coll. 

Alerting the apathetic and reassuring the alarmed: communicating 
about radon risk in three communities. Final report, 14:29393 
(R;US) 

Rutherford Appleton Lab., Chilton (UK) 

Departures from the impulse approximation in deep inelastic neu- 
tron scattering, 14:29816 (R;GB) 

Improved parton distributions and W,Z production at pp-bar collid- 
ers, 14:29688 (R;GB) 

Low power low noise amplifier for a 128 channel detector read-out 
integrated circuit, 14:29330 (R;GB) 

Method for the calculation of collision strengths for complex atomic 
structures based on Slater parameter optimisation, 14:29609 
(R;GB) 

QCD condensates from tau decay experimental data in the axial 
channel, 14:29687 (R;GB) 


linear and toroidal Extrap systems, 


S 


Sandia National Labs., Albuquerque, NM (USA) 

A damping treatment for resonant test fixtures, 14:29076 (R;US) 

A falling ball rheometer for opaque, concentrated suspensions, 
14:29630 (R;US) 

A process for reaching standardization of word processing 
software for Sandia National Laboratories (Albuquerque) secre- 
taries, 14:30221 (R;US) 

A radiation hard vacuum switch, 14:29127 (P;US) 

An adventure in using INGRES in a secure scientific environment, 
14:30235 (R;US) 

Analysis of core damage frequency from internal events: Expert 
judgment elicitation: Part 1, Expert panel results, Part 2, Project 
staff results, 14:28448 (R;US) 

Application of computer blast modeling to oil shale mining, 
14:27911 (R;US) 

Approaches to groundwater travel time, 14:28080 (R;US) 

Cavity dimensions for high velocity penetration events: A compari- 
son of calculational results with data, 14:29075 (R;US) 

Core analysis in a low permeability sandstone reservoir: Results 
from the Multiwell Experiment, 14:27900 (R;US) 

Core-concrete interactions using molten steel with zirconium on a 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 

Data flow machine for data driven computing, 14:30217 (P;US) 

Delineation of brine drilling-fluid loss in an unsaturated zone- ap- 
plication to contamination monitoring, 14:28082 (R;US) 





ERA Vol. 14, No. 14 365 





Sandia National Labs., Albuquerque, NM (USA) 











Diffusion welding of electrical interconnects to silicon solar cells, 

14:28888 (R;US) 

Effectiveness of intact capture media, 14:29582 (R;US) 

FLAME facility: The effect of obstacles and transverse venting on 
flame acceleration and transition on detonation for hydrogen-air 
mixtures at large scale, 14:29054 (R;US) 

GENSD: A GENESIS database 2D to 3D transformation program, 
14:30222 (R;US) 

In-pile observation of fuel and clad relocation during LMFBR core- 
disruptive accidents, 14:28449 (R;US) 

Incorporation of surface tension into the structural finite element 
code SANCHO, 14:28774 (R;US) 

Influence of organic coal structure on liquefaction behavior: An up- 
date with emphasis on low-severity conditions, 14:27814 (R;US) 

Jie fracture toughness of ferritic DCI [ductile cast iron] alloys: A 
comparison of two versions of ASTM E 813, 14:28775 (R;US) 

Linear induction accelerator, 14:29161 (P;US) 

Liquid metal! thermal electric converter, 14:28567 (P;US) 

Method for synthesizing powder materials, 14:28770 (P;US) 
Modified Local Similarity for natural convection along a nonisother- 
mal vertical flat plate including stratification, 14:27874 (R;US) 
Multiwell Experiment final report: 3. The coastal interval of the 

Mesaverde formation, 14:27899 (R;US) 

Nd:YAG laser weldability of RS/PM Al-8Fe-2Mo sheet, 14:28776 
(R;US) 

NUMBERS: A collection of utilities for pre- and postprocessing 
two- and three-dimensional EXODUS finite element models, 
14:30220 (R;US) 

Optical fiber sensor technique for strain measurement during ma- 
terials deposition, chemical reaction, and relaxation, 14:29326 
(P;US) 

PIC simulations of an achromatic solenoidal focusing system for 
LMF, 14:30035 (R;US) 

Plans for evaluation of the Waste Isolation Pilot Plant's compli- 
ance with EPA standards for radioactive waste management 
and disposal, 14:28081 (R;US) 

Plasma switches for high current and fast time scale operation, 
14:29934 (R;US) 

Process for forming a metal compound coating on a substrate, 
14:28771 (P;US) 

Processing chemically prepared Tl-Ca-Ba-Cu oxide superconduc- 
tors, 14:28836 (R;US) 

Safety and emergency preparedness considerations for geotech- 
nical field operations, 14:28276 (R;US) 

Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 

Shutdown decay heat removal analysis: Plant case studies and 
special issues: Summary report, 14:28450 (R;US) 

Software requirements specification for the HAWK operating sys- 
tem, 14:30219 (R;US) 

Sol-gel antirefiective coating on plastics, 14:28885 (P;US) 

Sol-gel processing of controlled pore films, 14:28887 (R;US) 

Status of the direct absorption receiver panel research experiment: 
Salt flow and solar test requirements and plans, 14:28260 (R;US) 

Structural testing of metal/composite conical strutures with holes, 
14:29125 (R;US) 

Superconducting materials and method of making same, 
14:28886 (P;US) 

SYLVA, a computer model to assess the probability of forest pene- 
tration, 14:29353 (R;US) 

System manager's technical guide for PBFAII control/monitor sys- 
tem, 14:29163 (R;US) 

The Hermes-Ill gamma-ray facility at the Simulation Technology 
Laboratory: A guide for users, 14:29244 (R;US) 

The potential consequences and risks of highway accidents in- 
volving gamma-emitting low specific activity (LSA) waste, 
14:28079 (R;US) 

The Waste Isolation Pilot Plant (WIPP) seal system performance 
program, 14:28083 (R;US) 

Thin film superconductors and process for making same, 
14:28834 (P;US) 

User's guide for Sandia’s DRAM [Dynamic Response of Articu- 
lated Machinery] user-written subroutines, 14:29074 (R;US) 


Sandia National Labs., Livermore, CA (USA) 






Effects of temperature and strain rate on the nonlinear compres- 
sive mechanical behavior of polypropylene, 14:28889 (R;US) 
PASTA2D: Applications, 14:29077 (R;US) 


Santa Fe Corp., Alexandria, VA (USA) 


Future maritime theater nuclear forces. Final report, 10 October 
1978-2 November 1979, 14:29349 (R;US) 


Sao Paulo Univ., SP (Brazil). Inst. de Fisica 


Atom of one electron revisited, 14:29880 (R;BR;In Portuguese) 

Measurements of fusion cross sections of the 1©0+*°5°Tj sys- 
tems, 14:29737 (R;BR;In Portuguese) 

Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 

Study of the four identical particle spectrum moving in one dimen- 
sion, 14:29882 (R;BR;In Portuguese) 

Three-body forces for electrons by the S-matrix method, 14:29883 
(R;BR;In Portuguese) 

Three-bodyproblem in one dimension: numerical determination of 
bound-states and resonances of a systems of two particles 
moving in a excitable core field, 14:29881 (R;BR;In Portuguese) 

Transversal expansion study in the Landau hydrodynamic, 
14:29681 (R;BR;In Portuguese) 


Sao Paulo Univ., SP (Brazil). Inst. de Geociencias 


Mineralogical and structural transformations related to alterations 
in hydrothermal and climatological conditions of basic vulcanic 
rocks from northern Parana (Ribeirao Preto region, SP, Brazil), 
14:29397 (R;BR;In Portuguese) 


Savannah River Lab., Aiken, SC (USA) 


A successional framework for environmental assessment and reg- 
ulation, 14:29441 (R;US) 

Cesium removal from dilute streams with Epicor CS-1 ion ex- 
change resin, 14:28046 (R;US) 

Dynamic range and time response of a new hafnium neutron de- 
tector, 14:28367 (R;US) 

Environmental testing assessment using ecological variables in a 
successional framework, 14:30204 (R;US) 

Filtering facility for highly pure radioactive waste liquor, 14:28047 
(TG;US) 

Human factors in nuclear safety oversight, 14:28144 (R;US) 

Large scale process simulation: A case study integrated waste 
processing flowsheet for SRP, 14:28045 (R;US) 

Noble metal accumulation and recovery in DWPF waste-glass 
melter, 14:28044 (R;US) 

PRA of Savannah River production factors: Revision 1, 14:28427 
(R;US) 


Science Applications International Corp., Los Altos, CA (USA) 


CAFTA [Computer-Assisted Fault Tree Analysis] user's manual: 
Version 2.0: Final report, 14:28369 (R;US) 


Science Applications International Corp., McLean, VA (USA) 


A methodology to assist in contingency planning for protection of nu- 
clear power plants against land vehicle bombs, 14:28451 (R;US) 

Advanced Utility Simulation Model description of the national loop 
(Version 3.0). Final report, July 1985-September 1987, 
14:28296 (R;US) 


Science Applications International Corp., San Diego, CA (USA) 


Theoretical studies in tokamak: Task 1, Nonlinear effects of ICRF 
Power on drift wave stability and transport in tokamaks: Annual 
progress report, 14:29933 (R;US) 

Theoretical studies of edge physics and plasma-wall interactions: 
Final report, 14:30034 (R;US) 


Seton Hall Univ., South Orange, NJ (USA). Dept. of Chemistry 


Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 


Severn Communications Corp., Severna Park, MD (USA) 


Burst-generation rates in silicon and gallium arsenide from 
neutron-induced nuclear recoils, 14:28870 (R;US) 

Galactic cosmic radiation doses to astronauts outside the magne- 
tosphere, 14:29808 (R;US) 

Satellite observation of atmospheric nuclear gamma radiation, 
14:29588 (R;US) 


Siegen Univ. (Gesamthochschule) (Germany, F.R.). Abt. fuer 


Physik 
Kernel-controlled complex Langevin simulation, 14:29705 (R;DE) 
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Renormalization in stochastic quantization: Renormalization group 

behaviour of stochastic correlation functions, 14:29704 (R;DE) 
Sigma Research Corp., Lexington, MA (USA) 

Hazard-response modeling uncertainty (a quantitative method). Fi- 

nal report, 15 July 1987-15 January 1988, 14:29367 (R;US) 
Sirrine Environmental Consultants, Greenville, SC (USA) 

Horizontal wells for in-situ remediation of groundwater and soils, 
14:29421 (R;US) 

Solar Energy Research Inst., Golden, CO (USA) 

Increasing the chemical yield of desirable chemical species using 
solar rapid heating, 14:28979 (R;US) 

Ocean Energy Program summary: Volume 2: Research sum- 
maries, fiscal year 1988, 14:28263 (R;US) 

Photovoltaic Advanced Research and Development Project, solar 
radiation research: Annual report, 1 October 1987-30 Septem- 
ber 1988, 14:28256 (R;US) 

Programs in energy conservation: Inventions and Innovation Pro- 
grams, 14:28670 (R;US) 

Solar buildings program summary: Volume 2: Research sum- 
maries, fiscal year 1988, 14:28266 (R;US) 

Summary of studies that examine the effects of spectral solar 
radiation variations on PV [photovoltaic] device design and per- 
formance, 14:28257 (R;US) 

Support and maneuvering apparatus for solar energy receivers, 
14:28269 (P;US) 

Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility 
Analog techniques in CEBAF'’S RF control system, 14:29228 (R;US) 
Analytic study of the high-frequency impedance, 14:29172 (R;US) 

CEBAF control system, 14:29227 (R;US) 

Southern Univ., Baton Rouge, LA (USA). Dept. of Chemistry 

Mass spectrometry, 14:27822 (R;US) 

Southwest Research Inst., San Antonio, TX (USA) 

Micromechanisms of fatigue crack growth and fracture toughness 
in metal-matrix composites. Technical report, 1 August-31 De- 
cember 1988, 14:28872 (R;US) 

Stanford Linear Accelerator Center, Menio Park, CA (USA) 

A damping ring design for future linear colliders, 14:29252 (R;US) 

An active feedback system to control synchrotron oscillations in 
the SLC Damping Rings, 14:29245 (R;US) 

Beam-loss monitors in the SLC Final Focus, 14:29250 (R;US) 

Beamstrahlung as an optics tuning too] at the SLC IP, 14:29207 
(R;US) 

Construction and Fourier analysis of invariant surfaces from track- 
ing data, 14:29206 (R;US) 

Design, analysis and measurement of very fast kicker magnets at 
SLAC, 14:29248 (R;US) 

Electron energy spectrum and maximum disruption angle under 
multi-photon beamstrahlung, 14:29209 (R;US) 

Energy measurements from betatron oscillations, 14:29205 (R;US) 

Higher order correlations in computed particle distributions, 
14:29204 (R;US) 

Institutional Plan, FY1989-FY 1994, 14:29150 (R;US) 

Interactive beam tuning simulator for the SLC [Stanford Linear 
Collider] final focus, 14:29253 (R;US) 

Longitudinal impedance of a smooth toroidal chamber at low and 
intermediate frequencies, 14:29208 (R;US) 

Multibunch beam breakup in high energy linear colliders, 
14:29202 (R;US) 

Operational experience with model-based steering in the SLC 
linac, 14:29203 (R;US) 

PEP as a synchrotron radiation source: 
14:29272 (R;US) 

Precision measurements of the SLC reference magnets, 14:29249 
(R;US) 

Proceedings of the international workshop on next-generation lin- 
ear colliders, 14:29164 (R;US) 

Reliability and lifetime predictions of SLC klystrons, 14:29246 
(R;US) 

RF pulse compression experiment at SLAC, 14:29251 (R;US) 

Stanford Linear Collider History Data Facility, 14:29247 (R;US) 

The Mark II Vertex Drift Chamber, 14:29300 (R;US) 

Timing jitter measurements at the SLC electron source, 14:29254 
(R;US) 


Status and review, 


State Univ. of New York, Albany, NY (USA). Dept. of Physics 

Study of heavy-flavored particles: Progress report, November 1, 
1987—October 30, 1988, 14:29666 (R;US) 

State Univ. of New York, Buffalo, NY (USA). Dept. of Electrical 
Engineering 

Picosecond laser study of polyatomic molecules: Progress report, 
14:29595 (R;US) 

State Univ. of New York, Stony Brook, NY (USA) 

Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 

Statens Energiverk, Stockholm (Sweden) 

Build-up of competency GEO, LTH, 14:28271 (R;SE;In Swedish) 

System study of alkaline fuel cell power plants based on natural 
gas, 14:28664 (R;SE;in Swedish) 

Statens Jordbrugstekniske Forsoeg, Horsens (Denmark). Afd. 
tor Driftsteknik og Energi 

Fuel consumption during external transportation of agricultural 
products by tractor. Survey using questionnaires, 14:28693 
(R;DK;In Danish) 

Statens Provningsanstalt, Boraas (Sweden) 

Quality assurance of packaging used for the transport of radioac- 
tive material, 14:29078 (R;SE;In Swedish) 

Quality assurance of packaging used for the transport of radioac- 
tive material, 14:29079 (R;SE;In Swedish) 

Statens Provningsanstalt, Boras (Sweden). Kemist Analys 

CFC in plastic foams: possibilities for tracing residues of CFC 

from the manufacturing process, 14:29382 (R;SE;In Swedish) 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 

On-line instrument for control of water and steam quality at energy 

production plants - a market survey, 14:29331 (R;SE;In Swedish) 
Stockholm Univ. (Sweden). inst. of Physics 

Ground state of the Bosonic string, 14:29689 (R;SE) 

Hilbert space of the open bosonic string, 14:29690 (R;SE) 

Stone and Webster Management Consultants, Inc., Englewood, 
CO (USA) 

Methods to integrate demand and supply options and an evalua- 
tion of least cost planning models: US Department of Energy 
Least-Cost Utility Planning program integrated utility planning, 
14:28531 (R;US) 

Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires 

Time dependent variational description of nuclear transition proba- 
bilities, 14:29781 (R;DE) 

Strategic Decisions Group, Menlo Park, CA (USA) 

Utility planning in perspective: Fundamental elements for develop- 
ing successful strategies, 14:28536 (R;US) 

Swedish Council for Building Research, Stockholm (Sweden) 

Outdoor air source heat pump at Kungaelv. Evaluation of two 
years of operation, 14:28708 (R;SE;in Swedish) 

Swedish Environmental Research Inst., Stockholm 

Physiological mechanisms for acid tolerance in fish, 14:29552 
(R;SE) 

Swedish Inst. of Space Physics, Kiruna (Sweden) 

Swedish Institute of Space Physics. Annual report 1987, 14:30181 
(R;SE) 

Swedish National Board for Technical Development, Stockholm 
(Sweden) 

Aquaculture with agricultural energy - A case study, 14:29527 
(R;SE;In Swedish) 

Fate and ecological impact of two refinery effluents as studied in 
mesocosms, 14:29554 (R;SE) 

Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden) 

Costs related to radioactive residues from nuclear power, 
14:28084 (R;SE;In Swedish) 

Creep properties of welded joints in OFHC copper for nuclear 
waste containment, 14:28086 (R;SE) 

Geochemical modelling of the evolution of a granite-concrete- 
water system around a repository for spent nuclear fuel, 
14:28085 (R;SE) 

Radiolysis of ground water: influence of carbonate and chloride on 
the hydrogen peroxide production, 14:29047 (R;SE) 
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Swedish State Power Board, Aelvkarleby (Sweden) 
Cryogenic pipe freezing - A theoretical model, 14:29080 (R;SE) 
Swedish State Power Board, Vaellingby (Sweden) 
Investigation of rock grouting for final disposal of reactor waste 
(SFR) at Forsmark, 14:28087 (R;SE;In Swedish) 
Meteorological measurements at the Forsmark nuclear power 
plant, 14:29394 (R:SE;In Swedish) 
Synergic Resources Corp., Bala-Cynwyd, PA (USA) 
Demand-side management strategies for the 90s: Proceedings, 
Volume 2, 14:28535 (R;US) 
Syracuse Univ., NY (USA). Dept. of Chemical Engineering and 
Materials Science 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986-December 1989, 
14:28875 (R;US) 


T 


Technische Hochschule Aachen (Germany, F.R.). Sonder- 
forschungsbereich 163 - Nutzung der Prozesswaerme aus 
Hochtemperaturreaktoren 

Process heat utilization from HTGR type reactors. Final report 
1985, 14:28314 (R;DE;In German) 

Technische Univ. Delft (Netherlands) 

Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 

Techplan Associates, Bala Cynwyd, PA (USA) 

Assessment of commercial and industrial cogeneration potential in 
the Pacific Northwest, 14:28702 (R;US) 

Teknologisk Inst., Taastrup (Denmark). Afd. for Bioteknik 

Energy-economical advantages of the conversion of hemicellulose 
to organic acids (pilot project). Concluding report, 14:29474 
(R;DK;in Danish) 

Tel Aviv Univ. (israel) 

Excited-state energetics and dynamics of large molecules, com- 
plexes, and clusters. Final report, May 1985-July 1988, 
14:29592 (R;IL) 

Tennessee Univ., Knoxville, TN (USA). Dept. of Nuclear Engi- 
neering 

Automated generation of nonlinear system characterization for 
sensor failure detection, 14:28366 (R;US) 

Tennessee Univ., Knoxville, TN (USA). Dept. of Physics 

The production and destruction of negative ions: Progress report, 
September 1, 1988—August 31, 1989, 14:29597 (R;US) 

Tennessee Univ., Tullahoma, TN (USA). Space Inst. 

Direct sorbent injection for combined SO2/NO, removal: Final re- 
port, Volume 1: Text material, 14:27831 (R;US) 

Direct sorbent injection for combined SO2/NO, removal: Final re- 
port, Volume 2: Supplementary material, 14:27832 (R;US) 

Magnetohydrodynamics coal-fired flow facility: Quarterly technical 
progress report, April-June 1988, 14:28280 (R;US) 

Terra Tek, Inc., Salt Lake City, UT (USA) 

Spalling and the development of a hydraulic-fracturing strategy for 
coal. Semiannual report, February-July 1988, 14:27844 (R;US) 

Texas A and M Univ., College Station, TX (USA). Dept. of Me- 
chanical Engineering 

Experimental studies on group ignition of a cloud of coal particles: 
Quarterly progress report No. 2, November 16, 1988—February 
15, 1989, 14:27854 (R;US) 

Texas Univ., Austin, TX (USA). Dept. of Environmental Engineer- 
ing 

Treatability potential for EPA (Environmental Protection Agency) 
listed hazardous wastes in soil. Final report, September 1985- 
February 1989, 14:29401 (R;US) 

Thermo Electron Corp., Waltham, MA (USA) 

Cyclone reactor with internal separation and axial recirculation, 
14:27862 (P;US) 

Toledo Univ., OH (USA). Dept. of Physics and Astronomy 

Measurements of scattering processes in negative ion-atom colli- 
sions: Progress report, 1 September 1988-31 August 1989, 
14:29601 (R;US) 

Semiempirical studies of atomic structure: Progress report, 1 July 
1988-1 April 1989, 14:29600 (R;US) 


Tufts Univ., Medford, MA (USA). Dept. of Physics and Astronomy 
Very Large Array observations of the sun with related observations 
using the SMM (Solar Maximum Mission) satellite. Final techni- 

cal report, 1 January 1983-31 August 1988, 14:29570 (R;US) 
Very Large Array observations of the sun with related observations 
using the SMM (Solar Maximum Mission) satellite. Final techni- 

cal report, 1 January 1983-31 August 1988, 14:29571 (R;US) 
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Underground injection Practices Council, Oklahoma City, OK 
(USA) 

The Texas Railroad Commission, Oil and Gas Division underground 
injection control program: A peer review, 14:27872 (R;US) 
Universidade Estadual de Campinas, SP (Brazil). Inst. de Fisica 

CO» laser pulse switching by optically excited semiconductors, 
14:29845 (R;BR;In Portuguese) 
Measurements of K/PI ratio in cosmic radiation, 
(R;BR;In Portuguese) 
Universidade Estadual de Campinas, SP (Brazil). Inst. de 
Matematica, Estatistica e Ciencia da Computacao 
Fifth force, sixth ferce and all that: a theoretical (Classical) com- 
ment, 14:29888 (R;BR) 
Universidade Federal Fluminense, Niteroi, RJ (Brazil). Inst. de 


14:29669 


Fisica 
Localized magnetic polaritons in thin flims, 14:29846 (R;BR;In 
Portuguese) 
Universidade Federal Fluminense, Niteroi, RJ (Brazil). Inst. de 
Quimica 


Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;In Portuguese) 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia 
Radiographic and ultrasonic testings of welded joints of 6063 alu- 
minium alloy, 14:28758 (R;BR;In Portuguese) 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica 
Studies of the permeability coefficient of polyethylene terephtalate 
and the influence of protons implanted on polymer molecular 
structure, 14:29604 (R;BR;In Portuguese) 
University City Science Center, Philadelphia, PA (USA). Indus- 
trial Technology and Energy Management Div. 
Energy conserved and costs saved by small and medium-size man- 
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tials, 14:28160 (P;US) 
Accelerator for the production of tritium (APT), 14:29157 (R;US) 


High Energy Physics Division: Semiannual report of research 
activities, July 1, 1988—-December 31, 1988, 14:29144 (R;US) 
The Hermes-lil gamma-ray facility at the Simulation Technology 
Laboratory: A guide for users, 14:29244 (R;US) 
Variable energy constant current accelerator 
14:29162 (P;US) 
Drift Tubes 
Development of multidrift tubes, 14:29276 (R;XC) 
Electric Impedance 
Analytic study of the high-frequency impedance, 14:29172 (R;US) 
Longitudinal impedance of a smooth toroidal chamber at low 
and intermediate frequencies, 14:29208 (R;US) 
Fiber Optics 
Optical diagnostics in the advanced test accelerator (ATA) envi- 
ronment, 14:29258 (BA;US) 
Operation 
The Hermes-lll gamma-ray facility at the Simulation Technology 
Laboratory: A guide for users, 14:29244 (R;US) 
Pulse Amplifiers 
Studies of the LBL CMOS integrated amplifier/discriminator for 
randomly timed inputs from fixed target experiments, 
14:29309 (J;US) 
Research Programs 
Advanced accelerator concepts: Progress report and summary 
of proposed second-year research, 14:29148 (R;US) 
Vacuum Systems 
Pulsed particle beam vacuum-to-air interface, 14:29263 (P;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
Forecasting 
Offsite dose calculations for hypothetical fusion facility acci- 
dents, 14:29994 (R;US) 
Radiation Doses 
Offsite dose calculations for hypothetical fusion facility acci- 
dents, 14:29994 (R;US) 
Risk Assessment 
The potential consequences and risks of highway accidents in- 
volving gamma-emitting low specific activity (LSA) waste, 
14:28079 (R;US) 
ACES 
See QUARKS 
ACETATES 
Biochemical Reaction Kinetics 
Inhibitors of proton pumps and CA?+-channel blockers inhibit 
CA?+-uptake by isolated leaflets of Gleditsia triacanthos L, 
14:29456 (RA;US) 
Membrane Transport 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986—December 1989, 
14:28875 (R;US) 


structure, 
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Oxidation 
[Microbial ecology of thermophilic anaerobic digestion): 
[Progress report, Year 4], 14:28163 (R;US) 
ACETIC ACID 
Sorbent Recovery Systems 
The use of basic polymer sorbents for the recovery of acetic 
acid from dilute aqueous solution, 14:28982 (J;US) 
ACETONE 
Chemical Reaction Yield 
High-temperature decomposition of tetramethyldioxetane: mea- 
surements of gas-phase chemiexcitation yields, 14:29003 
(J;US) 
Combustion Kinetics 
Study of the recombination reaction CH3 + CH3 — CoHe, 
14:29056 (BA;US) 
Isotope Effects 
Isotope effects of simple fluids. Pressure-volume-temperature 
properties of CgHe/CeDeg, (CH3)2CO/(CD3)2CO, and 
CH30H/CH30D from 0.1 MPa and 298 K to critical conditions 
or to 570 K and 6 MPa, whichever is le, 14:29024 (J;US) 
ACETYLENE 
Combustion Kinetics 
A theoretical study of the rate constant for the addition of atomic 
hydrogen to acetylene, 14:27898 (BA;US) 
Infrared Spectra 
Vibration—rotation spectrum of the acetylene—carbon monoxide 
van der Waals molecule in the 3 u region, 14:29619 (J;US) 
ACETYLENES 
See ALKYNES 


ACID CARBONATES 
Sorptive Properties 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
ACID ELECTROLYTE FUEL CELLS 
Adsorbents 
Compact regenerable sulfur scrubber for phosphoric acid fuel 


cells, 14:28595 (RA;US) 
Anodes 
Morphological and electrochemical characteristics of PAFC’s 
electrodes: comparison and modeling, 14:28583 (RA;US) 
Catalysts 
Electrochemical hydrogen concentrator for phosphoric acid fuel 
cells, 14:28615 (RA;US) 
Oxygen reduction of pyrolyzed metal complexes: effect of the 
central metal ion, 14:28614 (RA;US) 
Cathodes 
Morphological and electrochemical characteristics of PAFC’s 
electrodes: comparison and modeling, 14:28583 (RA;US) 
Computerized Simulation 
Design considerations for a fuel cell/battery powered transit bus, 
14:28719 (RA;US) 
Fuel cell/battery powered bus (Power range 7.5 kW and 32 kW), 
14:28720 (RA;US) 
Cooling Systems 
Development of cooling system in air-cooled PAFC, 14:28598 
(RA;US) 
Demonstration Programs 
Challenge of commercialization: a case study of Public Power’s 
multi-megawatt fuel cell demonstration, 14:28568 (RA;US) 
Design 
Assessment and comparison of 100-MW coal gasification phos- 
phoric acid fuel cell power plants, 14:28591 (RA;US) 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Design of a liquid-cooled PAFC for transportation applications, 
14:28643 (RA;US) 
Study on advanced type phosphoric acid fuel cells in Hitachi 
Ltd, 14:28586 (RA;US) 
Westinghouse air-cooled phosphoric acid fuel cell advance- 
ments, 14:28618 (RA;US) 
Electrocatalysts 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 


Development of second generation high performance electrocat- 
alysts for phosphoric acid fuel cells (PAFC), 14:28616 (RA;US) 
Dioxygen reduction on transition metal chelates as electrocata- 
lysts in alkaline and acid media, 14:28642 (RA;US) 
Electrodes 
Electrode substrate for phosphoric acid fuel cell, 14:28588 
(RA;US) 
Hydrogen Generators 
Demonstration results of a heat exchange reformer for fuel cell 
application, 14:28578 (RA;US) 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Mathematical Models 
Development of high surface area electrocatalyst alloys and the 
operation of porous electrodes, cells, and stacks to optimize 
phosphoric acid fuel cells, 14:28587 (RA;US) 
Effects of oxygen diffusion on fuel cell cathodes, 14:28597 
(RA;US) 
Operation 
Operating characteristics of fuel cells in multi-cell stacks, 
14:28599 (RA;US) 
Performance 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Assessment and comparison of 100-MW coal gasification phos- 
phoric acid fuel cell power plants, 14:28591 (RA;US) 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Fuel cells for vehicle propulsion applications: a preliminary com- 
parison (Power range 60 kW), 14:28721 (RA;US) 
Study on advanced type phosphoric acid fuel cells in Hitachi 
Ltd, 14:28586 (RA;US) 
Performance Testing 
Construction and operation of 1 MW dispersed type PAFC plant 
(Moonlight Project), 14:28622 (RA;US) 
Demonstration test of a 200kKW PAFC power plant, 14:28621 
(RA;US) 
Endurance testing of phosphoric acid fuel cells, 14:28608 
(RA;US) 
Fuel cell power pack for forklift trucks (Power range 5 kW), 
14:28723 (RA;US) 
Fuel cell/battery powered bus (Power range 7.5 kW and 32 kW), 
14:28720 (RA;US) 
Outline of PAC and generation test for Chita 1 MW PAFC plant - 
high temperature, high pressure type, 14:28576 (RA;US) 
Process and control test of fuel processing subsystem in 1 MW 
PAFC demonstrator, 14:28593 (RA;US) 
Recent developments in the phosphoric acid fuel cell program in 
Brazil (Power range 50 and 200 W), 14:28603 (RA;US) 
Research Programs 
Recent developments in the phosphoric acid fuel cell program in 
Brazil (Power range 50 and 200 W), 14:28603 (RA;US) 
Service Life 
Long-lived phosphoric acid fuel cell, 14:28589 (RA;US) 
Technology Assessment 
Construction of 11 MW PAFC power piant at TEPCO Goi ther- 
mal power station, 14:28623 (RA;US) 
Electric utility phosphoric acid fuel cell technology development, 
14:28619 (RA;US) 
Fuel cell research in Europe, 14:28569 (RA;US) 
Fuel cells in transportation, 14:28590 (RA;US) 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 
ACID RAIN 
Meetings 
Acidification and water pathways. Vol. 1, 14:29422 (R;NO) 
ACIDIFICATION 
Biological Effects 
Physiological mechanisms for acid tolerance in fish, 14:29552 
(R;SE) 
Granites 
Chemical changes in acid runoff along its pathway through 
granitic minicatchments, 14:29423 (RA;NO) 
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Surface Waters 
Chemical changes in acid runoff along its pathway through 
granitic minicatchments, 14:29423 (RA;NO) 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACRIDINES 
Adsorption Isotherms 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 
ACRYLATES 
Electrodeposition 
Electrophoretically deposited styrene-acrylate coatings for sup- 
pression of internal electromagnetic pulse effects, 14:28926 
(BA;US) 
Membrane Transport 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986—-December 1989, 
14:28875 (R;US) 
ACTINIDE COMPLEXES 
See also NEPTUNIUM COMPLEXES 
URANIUM COMPLEXES 
Electronic Structure 
Molecular orbitual studies of the bonding in heavy element 
organometallics: Progress report, 14:28974 (R;US) 
ACTINIDES 
See also NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 
Fission 
Beta-delayed fission and neutron emission calculations for the 
actinide cosmochronometers, 14:29586 (J;US) 
Recovery 
Aqueous recovery of actinides from aluminum alloys, 14:27934 
(R;US) 
Separation Processes 
Process selection study for the decontamination of liquid HLW 
produced by Eurex pilot plant, 14:27962 (RA;US) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADMINISTRATION 
See MANAGEMENT 
ADMINISTRATIVE PROCEDURES 
Forecasting 
The of role advanced science and technology research, risk 
reduction, and integrated assessments in shaping future envi- 
ronmenal science-policy, 14:28513 (R;US) 
ADSORBENTS 
Performance Testing 
Compact regenerable sulfur scrubber for phosphoric acid fuel 
cells, 14:28595 (RA;US) 
ADVANCED TEST IDAHO REACTOR 
See ATR REACTOR 
AEROSOL GENERATORS 
Design 
Improved solid aerosol generator, 14:29329 (P;US) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 
Plumes 
Development of vapor-dispersion models for nonneutrally buoy- 
ant gas mixtures - analysis of TFI/NH3 test data. Final report, 
March 1986-March 1987, 14:29364 (R;US) 
Sampling 
Investigation of submicrometer aerosols for apportioning the im- 
pacts of airborne particulate matter at Deep Creek Lake: 
Final report, 14:29373 (R;US) 
AEROSPACE INDUSTRY 
Materials Testing 
Hardening behavior of nickel beryllides, 14:28816 (J;US) 


AFTER-HEAT 
Data Base Management 

CEA fission product radioactivity data file and its assessment, 

14:28351 (R;FR) 
E Codes 

CEA fission product radioactivity data file and its assessment, 

14:28351 (R;FR) 
AGE ESTIMATION 

Geochronological studies in central East Greenland, 14:29562 

(R;DK) 
AGING 
Research Programs 
Proceedings of the international nuclear power plant aging sym- 
posium, 14:28447 (R;US) 
AGRICULTURE 
See also SILVICULTURE 
Research Programs 
Future direction of agricultural research, 14:29524 (RA;US) 
Road Transport 

Fuel consumption during external transportation of agricultural 
products by tractor. Survey using questionnaires, 14:28693 
(R;DK;In Danish) 

AGRINI EVENT 
Fallout 
AGRINI: Containment-related measurements and conclusions, 
14:29356 (R;US) 
AIR 
See also SURFACE AIR 
Combustion Kinetics 

FLAME facility: The effect of obstacles and transverse venting 
on flame acceleration and transition on detonation for 
hydrogen-air mixtures at large scale, 14:29054 (R;US) 

AIR POLLUTION 

See also INDOOR AIR POLLUTION 

CFC in plastic foams: possibilities for tracing residues of CFC 
from the manufacturing process, 14:29382 (R;SE;In Swedish) 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 1. Method of assessment and appended data. 
Final report, 14:29366 (R;US) 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 2. A sample environmental assessment. Final 
report, 14:29368 (R;US) 

Computerized Simulation 

SCREEN model, Version 1.1 (for microcomputers). Model- 

Simulation, 14:29384 (R;US) 
Evaluated Data 

Gas fired power plant in Orkanger. Evaluation of air pollution, 

14:27904 (R;NO;In Norwegian) 
Forecasting 

Process model projection technique (prompt), Version 3.0 (for 

microcomputers). Model-Simulation, 14:29380 (R;US) 
Information Retrieval 

Controlling Air Toxics (CAT), Version 1.0 (for microcomputers). 

Software, 14:29396 (R;US) 
Mathematical Models 

Hazard-response modeling uncertainty (a quantitative method). 

Final report, 15 July 1987-15 January 1988, 14:29367 (R;US) 
Monitoring 

Standard practices radiochemical procedures for off-site envi- 

ronmental samples, 14:29399 (R;US) 
Plumes 

Plume visual-impact screening and analysis (for microcomput- 

ers). Software, 14:29379 (R;US) 
Visible Spectra 

Attenuation of visible energy in a polluted atmosphere. Sum- 

mary report, October 1986-May 1987, 14:29365 (R;US) 
AIR POLLUTION ABATEMENT 
Mathematical Models 

Advanced Utility Simulation Model description of the national 
loop (Version 3.0). Final report, July 1985-September 1987, 
14:28296 (R;US) 

AIR POLLUTION CONTROL 

Surface chemistry of organophosphorus compounds, 14:29369 

(R;US) 
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Cost Estimation 
Process model projection technique (prompt), Version 3.0 (for 
microcomputers). Model-Simulation, 14:29380 (R;US) 
AIR POLLUTION MONITORS 
Absorption Spectroscopy 
Hydrogen chloride measurements in launch-vehicle exhaust 
clouds, 14:29388 (BA;US) 
Design 
Improved aethalometer, 14:29376 (P;US) 
AIR QUALITY 
Monitoring 
Beta/alpha continuous air monitor, 14:29298 (P;US) 
AIR SOURCE HEAT PUMPS 
Power Range 1-10 Mw 
Outdoor air source heat pump at Kungaelv. Evaluation of two 
years of operation, 14:28708 (R;SE;In Swedish) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRFOILS 
Protective Coatings 
New erosion resistant compressor coatings, 14:28714 (R;NL) 
AIRGLOW 
Photography 
Auroral photography experiment. Report for June 1987-March 
1988, 14:29589 (R;US) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Natural Gas 
Unfrozen water contents of undisturbed and remolded Alaskan 
silt as determined by nuclear magnetic resonance, 14:27906 
(R:US) 
ALBERTA 
Oil Sand Industry 
Alberta’s strategy for the development and upgrading of heavy 
oil and oil sands resources, 14:28527 (R;CA) 
Oil Sand Processing Plants 
Alberta oil sands project. Statement of principles, 14:28525 
(R;CA) 
OSLO [Other Six Leases Operation] Oil sands project, 14:28529 
(R;CA) 
OSLO. An Alberta oil sands project: 
14:28528 (R;CA) 
The OSLO Alberta oil sands project from Alberta’s perspective, 
14:28526 (R;CA) 
ALCOHOL DEHYDROGENASE 
Enzyme Activity 
Regulation of alcohol dehydrogenase 
aminocyclopropane-1-carboxylic acid in 
14:29550 (RA;US) 
ALCOHOL FUEL CELLS 
Catalysts 
CO poisoning of anode catalysts at low temperatures: fuel cell 
testing and fundamental studies, 14:28596 (RA;US) 
Computerized Simulation 
Design considerations for a fuel cell/battery powered transit bus, 
14:28719 (RA;US) 
Design 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Hydrogen Generators 
Methanol fuel processing for low-temperature fuel cells, 
14:28579 (RA;US) 
Performance 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Fuel cells for vehicle propulsion applications: a preliminary com- 
parison (Power range 60 kW), 14:28721 (RA;US) 
Performance Testing 
Fuel cell power pack for forklift trucks (Power range 5 kW), 
14:28723 (RA;US) 


background papers, 


levels by 1- 
maize roots, 


Recent advances in PEM fuel cell research at Los Alamos Na- 
tional Laboratory, 14:28617 (RA;US) 
Research Programs 
Recent advances in PEM fuel cell research at Los Alamos Na- 
tional Laboratory, 14:28617 (RA;US) 
Technology Assessment 
Fuel cell research in Europe, 14:28569 (RA;US) 
ALCOHOL FUELS 
Cost Benefit Analysis 
Environmental and energy analysis of alternative fuels. An 
overview of the U.S. Department of Energy flexible fuel study, 
14:28732 (RA;CA) 
ALCOHOLATES 
See ALKOXIDES 
ALCOHOLS 
See also CHOLINE 
ETHANOL 
GLYCEROL 
METHANOL 
Biosynthesis 
Enzyme-catalyzed organic syntheses: transesterification reac- 
tions of chlorophyl a, bacteriochiorophyll a, and derivatives 
with chlorophyllase, 14:28168 (J;US) 
Oxidation 
Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 
Phase Studies 
Phase behavior in a model surfactant/alcohoVoil/orine system 
over wide ranges of conditions, 14:28993 (J;US) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 
Metabolism 
Metabolic interrelationships between monogalactosyldiacyiglyc- 
erol and diagalactosyldiacyl-glycerol molecular species in 
Dunaliella salina, 14:29500 (RA;US) 
ALGERIA 
Rural Areas 
Rural electrification and rural development in Algeria. Policies 
and performances, 14:28539 (RA;CA) 
ALGORITHMS 
Bibliographies 
Bibliography on parallel and vector numerical algorithms. Final 
report, 14:30213 (R;US) 
Performance 
Valiant’s maximum algorithm with sequential memory accesses. 
Technical report, 14:30189 (R;US) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
SODIUM COMPOUNDS 
Radiation Chemistry 
Radiation chemistry of hydrocarbon and alky! halide systems: 
Final report, August 1, 1984—August 31, 1988 and summary 
report, 1963-1988, 14:29046 (R;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
Removal 
Measurement of alkali metal vapors and their removal from a 
pressuriz ed fluidized-bed combustor process stream: Annual 
report, October 1986—September 1987, 14:27847 (R;US) 
ALKALINE ELECTROLYTE FUEL CELLS 
Catalysts 
Oxygen reduction of pyrolyzed metal complexes: effect of the 
central metal ion, 14:28614 (RA;US) 
Design 
Advanced, alkaline H2/C2 fuel cell assembly as a compact mod- 
ule of a 50 kW power source, 14:28629 (RA;US) 
Electrocatalysts 
Dioxygen reduction on transition metal chelates as electrocata- 
lysts in alkaline and acid media, 14:28642 (RA;US) 
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Electrodes 
Preparation, characterization and performance of Raney-Nickel 
based hydrogen anodes for lightweight alcaline fuel cells, 
14:28581 (RA;US) 
Surface analysis of PTFE-bonded gas diffusion electrodes, 
14:28606 (RA;US) 
Performance 
Advanced, alkaline H2/O2 fuel cell assembly as a compact mod- 
ule of a 50 KW power source, 14:28629 (RA;US) 
Performance Testing 
Alkaline fuel cells for transportation (Power range 11 kW), 
14:28722 (RA;US) 
Technology Assessment 
Chemical flow sheeting of AFC power plants, 14:28633 (RA;US) 
Electric vehicle hybrid consisting of an alkaline hydrogen-air fuel 
cell system and a rechargeable battery, 14:28718 (RA;US) 
European activities on fuel cells for space applications, 
14:28628 (RA;US) 
Fuel cell research in Europe, 14:28569 (RA;US) 
Fuel cells in transportation, 14:28590 (RA;US) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
ETHANE 
METHANE 
PROPANE 
Chemical Preparation 
Synthesis and reactions of dinuclear palladium complexes con- 
taining methyls and hydride on adjacent palladium centers: 
reductive elimination and carbonylation reactions, 14:29016 
(J;US) 
Tetraphenylbutadienes via (1,1-diphenylallyl)lithium, 14:29011 
(J;US) 
Redox Reactions 
Structural and kinetic investigations of a Te(III)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Te!'(DPPE)Clz] and 
trans-[Te!(DPPE)2Clp]JNO3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 
Stereochemistry 
Relative reactivities and stereochemistry for free-radical elimina- 
tions of 2-(aryloxy)-1-phenylpropyl radicals, 14:28986 (J;US) 
Synthesis 
Uranium alkoxide chemistry. 1. Synthesis and the novel dimeric 
structure of the first homoleptic uranium(IIl) aryloxide com- 
plex, 14:29052 (J;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also ETHYLENE 
PROPYLENE 
Adsorption 
A high liquid yield process for retorting various organic materials 
including oil shale, 14:27914 (P;US) 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Solvent Properties 
Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989-March 31, 1989, 
14:27819 (R;US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKINES 
See ALKYNES 
ALKOXIDES 
Chemical Preparation 
Uranium(V1)-oxo-alkoxide cluster synthesis via ligand redistribu- 
tion, 14:29051 (J;US) 
ALKYLATES 
See ALCOHOLS 
ALKYNES 
See also ACETYLENE 
PROPYNE 


Chemical Preparation 
Synthesis of boron nitride via a polymeric vinylpentaborane pre- 
cursor, 14:28988 (J;US) 
ALLOY 800H 
See INCOLOY 800H 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
BISMUTH ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
HAFNIUM ALLOYS 
INCOLOY ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
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ALUMINIUM ALLOYS 
Interfaces 





TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 
Prealloyed catalyst for growing silicon carbide whiskers, 
14:28867 (P;US) 
Corrosion 
Corrosion in slowly flowing ocean thermal energy conversion 
seawater, 14:28264 (J;US) 
Crystal-Phase Transformations 
Radiation-induced compositional redistribution and local phase 
transformation in irradiated alloys, 14:28791 (BA;US) 
Damaging Neutron Fiuence 
Effect of fast-neutron irradiation on fracture toughness of alloy 
A-286, 14:28805 (BA;US) 
Fracture Mechanics 
Modifications of ASTM E 813-81 standard test method for an 
improved definition of J, using new blunting-line equation, 
14:28757 (R;DE) 
Tensile Properties 
The influence of composition gradients on tensile properties of 
weld metal, 14:28818 (J;US) 
ALPHA DETECTION 
Ruthenium Oxides 
Ruthenium oxide resistors as sensitive elements of composite 
bolometers. Preliminary results, 14:29284 (R;IT) 
ALPHA PARTICLES 
Plasma Heating 
Neutron transport and activation analysis for the IGNITEX de- 
vice, 14:30052 (J;US) 
ALPHA REACTIONS 
Elastic Scattering 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Inelastic Scattering 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Knock-On Reactions 
Knockon exchange contribution in the resonating-group study of 
the nucleus-nucleus interaction, 14:29802 (J;US) 
ALPHA-BEARING WASTES 
Cementing 
Field verification of radioactive waste form development testing, 
14:28124 (BA;US) 
Certification 
TRU waste generator programs certify that WIPP waste criteria 
are met prior to shipment, 14:27997 (RA;US) 
Combustion 
Design of alpha bearing industrial waste processing facility as- 
sociated with a nuclear fuel fabrication plant: incineration and 
ashes containment, 14:27998 (RA;US) 
Ground Disposal 
Hanford Waste Management Technology Plan, calendar year 
1988, 14:28090 (R;US) 
Oak Ridge National Laboratory implementation plan for DOE 
Order 5820.2A, 14:28067 (R;US) 
Minimization 
Processing of transuranic waste at the Savannah River Plant, 
14:28001 (RA;US) 
Shredder and incinerator technology for volume reduction of 
commercial transuranic wastes, 14:28000 (RA;US) 
Radioactive Waste Management 
Commercial transuranic waste - building on the defense 
transuranic waste program, 14:28150 (RA;US) 
Radioactive Waste Processing 
Handling of TRU-waste in Germany, 14:28003 (RA;US) 
PREPP [Process Experimental Pilot Plant] incinerator flooding 
incident, 14:28051 (R;US) 
PREPP [Process Experimental Pilot Plant] incinerator partition- 
ing studies, 14:28049 (R;US) 
PREPP combustion controls, 14:28053 (R;US) 


PREPP criticality control, 14:28050 (R;US) 

Site characterization report for the proposed transuranic waste 
handling and packaging plant, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 14:28065 (R;US) 

Treatment of plutonium contaminated waste at MOX fue! fabri- 
cation facility, 14:27970 (RA;US) 

Radioactive Waste Storage 

Apparatus and method for quantitative assay of samples of 
transuranic waste contained in barrels in the presence of ma- 
trix material, 14:28068 (P;US) 

Underground Disposal 

Plans for evaluation of the Waste Isolation Pilot Plant’s compli- 
ance with EPA standards for radioactive waste management 
and disposal, 14:28081 (R;US) 

ALUMINATES 
Sorptive Properties 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Fabrication 

Grain boundary phase equilibria in metallic systems: Progress 

report, December 1, 1986—April 30, 1989, 14:28748 (R;US) 
Physical Radiation Effects 

Comparison of enhanced device response and predicted x-ray 

dose enhancement effects on MOS oxides, 14:29818 (J;US) 
Surfaces 

Compton scattering gamma-ray as inspection technique of sur- 

faces, 14:29124 (RA;BR) 
Thermodynamics 
Mathematical modeling of LiAVLICI,KCV/FeS cells, 14:28667 
(J;US) 
ALUMINIUM 27 REACTIONS 
Compound-Nucleus Reactions 
Rotational bands and band crossings in ''9Xe, 14:29756 (J;US) 
ALUMINIUM 27 TARGET 
Lanthanum 139 Reactions 

Systematics of complex fragment emission from La induced re- 
actions at E/A = 47 MeV, 14:29733 (R;US) 

The role of compound nuclei and deep-inelastic scattering in 
complex fragment production at intermediate energies, 
14:29727 (R;US) 

Neon 20 Reactions 

Incomplete fusion in the reaction °Ne+?7Al between 10 and 20 

MeV per nucleon, 14:29732 (R;NL) 
Neutron Reactions 
Some activation cross sections evaluated simultaneously by dif- 
ferential and integral measurements, 14:29792 (RA;SU) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
KANTHAL 
Defects 

Radiographic and ultrasonic testings of welded joints of 6063 

aluminium alloy, 14:28758 (R;BR;In Portuguese) 
Dissolution 

Aqueous recovery of actinides from aluminum alloys, 14:27934 

(R;US) 
Ductility 

Containerless growth of large single crystals of TiAl, 14:28815 

(J;US) 
Electrodeposited Coatings 

Electrophoretically deposited styrene-acrylate coatings for sup- 
pression of internal electromagnetic pulse effects, 14:28926 
(BA;US) 

Electrodeposition 

Electrodeposition of magnesium and magnesiunvaluminum al- 
loys, 14:28822 (P;US) 

Electrodeposition of magnesium and magnesiunvaluminum al- 
loys, 14:28769 (P;US) 

Interfaces 

High resolution electron microscopy of interfaces in topotaxial 

and epitaxial reactions, 14:28977 (R;US) 
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ALUMINIUM ALLOYS 
Mechanical Properties 





Mechanical Properties 
The strength-toughness relationship at cryogenic temperatures 
in aluminum-lithium alloy plate, 14:28762 (R;US) 
Microstructure 
Microstructure of rapidly solidified Al-Si exhibiting enhanced su- 
perconducting properties, 14:28782 (BA;US) 
Phase Diagrams 
A metastable phase diagram for Ni-implanted Al and pulse sur- 
face melted Al(Ni), 14:28794 (BA;US) 
Characterization of stable and metastable phases using analyti- 
cal electron microscopy, 14:28795 (BA;US) 
Precipitation 
TEM studies of precipitate growth at the atomic level, 14:28802 
(BA;US) 
The use of symmetry in the TEM analysis of precipitate mor- 
phologies, 14:28803 (BA;US) 
Symmetry 
Al-Cu-Ru: An icosahedral alloy without phason disorder, 
14:28820 (J;US) 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
Welded Joints 
Radiographic and ultrasonic testings of welded joints of 6063 
aluminium alloy, 14:28758 (R;BR;In Portuguese) 
ALUMINIUM ARSENIDES 
lon Implantation 
Applications of Moessbauer spectroscopy to investigations of 
defects in semiconductors, 14:29834 (R;CH) 
Orthogonal Transformations 
Field-effect transistor having a superlattice channel and high 
carrier velocities at high applied fields, 14:29137 (P;US) 
ALUMINIUM BASE ALLOYS 
Weldability 
Nd:YAG laser weldability of RS/PM Al-8Fe-2Mo sheet, 14:28776 
(R;US) 
ALUMINIUM IONS 
Electronic Structure 
Semiempirical studies of atomic structure: Progress report, 1 
July 1988-1 April 1989, 14:29600 (R;US) 
ALUMINIUM OXIDES 
Catalytic Effects 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 
Chemical Preparation 
Sol-gel antireflective coating on plastics, 14:28885 (P;US) 
Fabrication 
Beta alumina electrolyte development, 14:28467 (RA;US) 
Beta alumina electrolyte production and performance, 14:28468 
(RA;US) 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
Mechanical Properties 
Electrolyte fabrication, strength and microstructure, 14:28469 
(RA;US) 
Microstructure 
Electrolyte fabrication, strength and microstructure, 14:28469 
(RA;US) 
Life and reliability data of the beta” alumina tubes, 14:28483 
(RA;US 
Phase Studies 
Boehmite, the raw materials for production of beta alumina, 
14:28466 (RA;US) 
Physical Properties 
Effect of the sodium monoaluminate on the properties of beta- 
alumina ceramics, 14:28470 (RA;US) 
Production 
Boehmite, the raw materials for production of beta alumina, 
14:28466 (RA;US) 
Solid Solutions 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 


Sorptive Properties 
Measurement of alkali metal vapors and their removal from a 
pressuriz ed fluidized-bed combustor process stream: Annual 
report, October 1986—September 1987, 14:27847 (R;US) 
Study by xenon NMR of platinum particles supported on alu- 
mina, 14:29001 (J;US) 
Stress Analysis 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
Synthesis 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
ALUMINUM 
See ALUMINIUM 
AMIDES 
Chemical Analysis 
Mass spectrometry, 14:27822 (R;US) 
AMINES 
See also ANILINE 
BENZIDINE 
HISTAMINE 
POLYCYCLIC AROMATIC AMINES 
RHODAMINES 
TOLUIDINES 
Biological Effects 
Conformations of DNA modified by carcinogenic aromatic 
amines, 14:29480 (BA;US) 
Derivatization 
Mass spectrometry, 14:27822 (R;US) 
Molecular Structure 
Copper x-ray absorption spectroscopic studies of the bovine 
plasma amine oxidase-sulfide complex, 14:29443 (J;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 
AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
AMINOTOLUENES 
See TOLUIDINES 
AMMONIA 
Aerosols 
Development of vapor-dispersion models for nonneutrally buoy- 
ant gas mixtures - analysis of TFI/NHg test data. Final report, 
March 1986-March 1987, 14:29364 (R;US) 
Solvent Properties 
The use of basic polymer sorbents for the recovery of acetic 
acid from dilute aqueous solution, 14:28982 (J;US) 
AMMONIA FUEL CELLS 
Technology Assessment 
Chemical flow sheeting of AFC power plants, 14:28633 (RA;US) 
AMMONIUM URANYL CARBONATES 
See AUC 
AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
Design 
A megajoule class krypton fluoride amplifier for single shot, high 
gain ICF application, 14:29944 (J;US) 
Geometry 
Solid state laser driver for an ICF reactor, 14:29943 (J;US) 
Performance 
Optical receivers for wide band data transmission systems, 
14:29133 (J;US) 
Radiation Detectors 
Low power low noise amplifier for a 128 channel detector read- 
out integrated circuit, 14:29330 (R;GB) 
Readout Systems 
Low power low noise amplifier for a 128 channel detector read- 
out integrated circuit, 14:29330 (R;GB) 
ANADROMOUS FISHES 
See also SALMON 
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ANTIREFLECTION COATINGS 
Chemical Preparation 





Evaluation 
Augmented fish health monitoring: Annual report, 1987-88, 
14:28229 (R;US) 
Monitoring 
Development of radio tags to track juvenile American shad at 
hydroelectric stations, 14:28232 (RA;CA) 
ANALOG-TO-DIGITAL CONVERTERS 
Design 
A fastbus flash ADC system for the Mark Il Vertex chamber, 
14:29167 (J;US) 
Digital optical conversion module, 14:30216 (P;US) 
ANALYSIS (STRUCTURAL CHEMICAL) 
See STRUCTURAL CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANILINE 
Chemical Reactions 
Kinetics and mechanisms for the two-phase reaction between 
aqueous aniline and benzoyl chloride in chloroform, with and 
without pyridine catalysis, 14:28981 (J;US) 
Photocurrents 
Photocurrent enhancement in nonpolar liquids by the addition of 
electron scavengers, 14:29036 (J;US) 
ANIMAL SHELTERS 
Heat Pumps 
Aquaculture with agricultural energy - A case study, 14:29527 
(R;SE;In Swedish) 
ANIMAL TISSUES 
Image Processing 
Radioiodinated glucose analogues for use as imaging agents, 
14:29515 (P;US) 
ANIONS 
Bond Lengths 
Twisting in the tetraphenylethylene dianion, 14:29009 (J;US) 
ANL 
Advanced Components Test Facility 
Assessment of the MHD capability in the ATHENA code using 
data from the ALEX facility, 14:30136 (J;US) 
ANNIHILATION 
Gamma Detection 
PANDA II. An apparatus for positron annihilation angular corre- 
lation measurements in two dimensions, 14:29281 (R;NL) 
ANODES 
Electrochemistry 
Morphological and electrochemical characteristics of PAFC’s 
electrodes: comparison and modeling, 14:28583 (RA;US) 
Fabrication 
Morphological and electrochemical characteristics of PAFC’s 
electrodes: comparison and modeling, 14:28583 (RA;US) 
ANTENNAS 
Design 
ICRF antenna designs for CIT and Alcator C-Mod, 14:29982 
(R;US) 
ICRF heating on TFTR with the ORNL antenna, 14:29910 (R;US) 
Materials tests and analyses of Faraday shield tubes for ICRF 
antennas, 14:29957 (J;US) 
Resonant double loop antenna development at ORNL, 
14:29956 (J;US) 
Spectral shaping and phase control of a fast-wave current drive 
antenna array, 14:29984 (R;US) 
Magnetic Field Configurations 
Determination of fields near an ICRH antenna using a 3D mag- 
netostatic Laplace formulation, 14:29981 (R;US) 
Plasma Diagnostics 
lon energy and plasma measurements in the near field of an 
ICRF antenna, 14:29983 (R;US) 
ANTHRACENE 
Chemical Radiation Effects 
Geminate ion recombination in anisotropic media. Effects of ini- 
tial distribution and external field, 14:29049 (J;US) 


Chemical Reactions 
Bimolecular reactions of 3-methylene-1,4-cyclohexadiene (p- 
Isotoluene), 5-methylene-1,3-cyclohexadiene (o-isotoluene), 
1-methylene-1,4-dihydronaphthalene (benzo-p-isotoluene), 
and 9-methylene-9,10-dihydroanthracene (dibenzo-p- 
isotoluene), 14:28984 (J;US) 
Photocurrents 
Photocurrent enhancement in nonpolar liquids by the addition of 
electron scavengers, 14:29036 (J;US) 
ANTIBIOTICS 
Biosynthesis 
Biosynthesis of the modified peptide antibiotic nosiheptide in 
Streptomyces actuosus, 14:29017 (J;US) 
Toxicity 
Multispecies methods of testing for toxicity: Use of the Rhizobium- 
legume symbiosis in nitrogen fixation and correlations between 
responses by algae and terrestrial plants, 14:28253 (R;US) 
ANTIHISTAMINES 
See ANTIHISTAMINICS 
ANTIHISTAMINICS 
Effect of disodium cromoglycate (DSCG) and antihistamines on 
post-irradiation cerebral blood flow and plasma levels of his- 
tamine and neurotensin, 14:29529 (R;US) 
ANTIMONY 
lon Implantation 
The effect of heavy doping on complex formation and diffusivity 
of Sb in Si, 14:28744 (R;XC) 
Phase Transformations 
Studies of Ill-V compounds in the megabar regime: Annual 
progress report (second year), 14:28877 (R;US) 
Thermodynamic Properties 
Cyanide and antimony thermodynamic database for the aque- 
ous species and solids for the EPA-MINTEQ geochemical 
code, 14:28978 (R;US) 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 
ANTIMONY 121 TARGET 
Alpha Reactions 
Hybrid model analysis of the excitation function for alpha in- 
duced reaction on '@'Sb and '*°Sb, 14:29743 (R;IN) 
Excitation Functions 
Hybrid model analysis of the excitation function for alpha in- 
duced reaction on 12’Sb and '23Sb, 14:29743 (R;IN) 
ANTIMONY 123 TARGET 
Alpha Reactions 
Hybrid model analysis of the excitation function for alpha in- 
duced reaction on '*'Sb and '3Sb, 14:29743 (R;IN) 
Excitation Functions 
Hybrid model analysis of the excitation function for alpha in- 
duced reaction on '*'Sb and 12°Sb, 14:29743 (R;IN) 
ANTIMONY 132 
Nuclear Structure 
Structure of odd-odd 'S*Sb, 14:29754 (J;US) 
ANTIMONY ALLOYS 
Segregation 
Measurement of equilibrium and nonequilibrium segregation by 
x-ray microanalysis, 14:28804 (BA;US) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Neutral-Current Interactions 
Evidence for parity non-conservation in the weak neutral cur- 
rent, 14:29661 (RA;US) 
Pair Production 
Search for muonic pairs at Serpukhov, 14:29656 (RA;US) 
Particle Production 
Search for antineutrino induced +e events, 14:29653 (RA;US) 
Threshold effects of new particle production by high energy neu- 
trinos and antineutrinos, 14:29652 (RA;US) 
ANTIREFLECTION COATINGS 
Chemical Preparation 
Sol-gel antireflective coating on plastics, 14:28885 (P;US) 
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APPARATUS 





APPARATUS 
See EQUIPMENT 
APPENDIX (VERMIFORM) 
See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 
Federal Technology Catalog 1988: a guide to new and practical 
technologies. Tech notes annual index, 14:28518 (R;US) 
AQUACULTURE 
Heat Pumps 
Aquaculture with agricultural energy - A case study, 14:29527 
(R;SE;ln Swedish) 
AQUATIC ORGANISMS 
See also FISHES 
Toxic Materials 
Acute, aquatic toxicity of selected mineral particles. Technical 
report, September 1985-October 1986, 14:29546 (R;US) 
AQUICULTURE 
See AQUACULTURE 
ARAMIDS 
Bending 
An experimental and theoretical study of the bending behavior 
of Kevlar 49/epoxy beams and rings, 14:28918 (BA;US) 
Fracture Properties 
The effect of reinforcement on the tear properties of flexible cir- 
cuits, 14:28922 (BA;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
Fuel Cells 
Niches for commercial utilization of fuel cells in Argentina, 
14:28640 (RA;US) 
ARGON 
Absorption Spectroscopy 
Two-photon spectroscopy of atoms and molecules, 14:29102 
(BA;US) 
lon-Atom Collisions 
Double differential stopping powers of 1.4 MeV/u US** in Ne and 
Ar derived from electron production and multiple ionization 
cross sections, 14:29603 (R;DE) 
Molecule Collisions 
[Half collision studies of inelastic energy transfer processes]: 
Progress report, FY1988-1989, 14:29599 (R;US) 
Stopping Power 
Double differential stopping powers of 1.4 MeV/u US*+ in Ne and 
Ar derived from electron production and multiple ionization 
cross sections, 14:29603 (R;DE) 
X-Ray Spectra 
Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 
ARGON 40 REACTIONS 
Compound-Nucleus Reactions 
Nonequilibrium effects in the °9La+*°Ar reaction at 10 MeV per 
nucleon observed in a study of neutron emission, 14:29752 
(J;US) 
Nuclear Fragments 
Production of pions and anomalous projectile fragments in 
heavy ion collisions, 14:29724 (R;SE) 
ARGON 40 TARGET 
Proton Reactions 
On the origin of negative binomial multiplicity distributions in 
proton-nucleus collisions, 14:29799 (J;NL) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMS CONTROL 
Stockpiles 
Department of Defense FY 1990/FY 1991 biennial budget esti- 
mates submitted to Congress January 1989. Chemical 
Agents and Munitions Destruction Defense, 14:28733 (R;US) 


Verification 

Accommodation of on-site inspection at DOE facilities: A study 
performed for the US Department of Energy, Assistant Secre- 
tary for Defense Programs, Office of Arms Control, 14:28734 
(R;US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
BENZIDINE 
PHENOLS 
STILBENE 
Bond Lengths 
Twisting in the tetraphenylethylene dianion, 14:29009 (J;US) 
Chemical Preparation 

Synthesis and reactions of dinuclear palladium complexes con- 
taining methyls and hydride on adjacent palladium centers: 
reductive elimination and carbonylation reactions, 14:29016 
(J;US) 

Tetraphenylbutadienes via (1,1-diphenylallyl)lithium, 14:29011 

Chemical Reactions 

Kinetics and mechanisms for the two-phase reaction between 
aqueous aniline and benzoyl chloride in chloroform, with and 
without pyridine catalysis, 14:28981 (J;US) 

Relative rates of the reaction of (ethoxycarbonyl)carbene with 
several aromatic and heteroaromatic compounds. Selectivity 
and mechanism, 14:29008 (J;US) 

Decomposition 

Thermolysis of surface-attached 1,3-diphenylpropane: radical 
chain induced decomposition under conditions of restricted 
diffusion, 14:28985 (J;US) 

Photoionization 

lonization threshold of N,N,N’,N’-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid 
density and temperature, 14:29025 (J;US) 

Redox Reactions 

Structural and kinetic investigations of a Te(IIl)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Tc!'(DPPE)2Cl2] and 
trans-[Te!"'(DPPE)2ClzJINO3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 

Stereochemistry 

Relative reactivities and stereochemistry for free-radical elimina- 

tions of 2-(aryloxy)-1-phenylpropyl radicals, 14:28986 (J;US) 
Threshold Energy 

lonization threshold of N,N,N’,N’-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid 
density and temperature, 14:29025 (J;US) 

ARRAY PROCESSORS 
Computer Architecture 

Performance evaluation of parallel algorithms and architectures 
in concurrent multiprocessor systems. Final report, January- 
September 1987, 14:30194 (R;US) 

Research notes, 14:30226 (J;US) 

Computer Networks 

IEEE P1596, a scalable coherent interface for GigaByte/sec 

multiprocessor applications, 14:30228 (J;US) 
ARSENIC 
Chemical Reactions 

Chemiluminescent reaction of As(*S,) atoms with azide radi- 

cals, 14:29013 (J;US) 
Emission 

Atmospheric emissions of arsenic, cadmium, mercury and zinc 

in Europe in 1982, 14:29374 (R;NO) 
ARSENIC SULFIDES 
Chemical Bonds 

Chemical order in the glassy As,S;_x system: An x-ray- 

absorption spectroscopy study, 14:28946 (J;US) 





440 ERA Vol. 14, No. 14 


AURORAE 
Charged-Particle Precipitation 





Order-Disorder Transformations 
Chemical order in the glassy As,S;_, system: An x-ray- 
absorption spectroscopy study, 14:28946 (J;US) 
ARTIFICIAL INTELLIGENCE 
Implementing Recurrent Back Propagation on the Connection 
Machine. Final report, 14:30190 (R;US) 
Massively-parallel architectures for automatic recognition of vi- 
sual speech signals. Annual report, 14:30185 (R;US) 
Parallel algorithms for computer vision. Annual report No. 2, 31 
August 1986-31 August 1987, 14:30192 (R;US) 
Design 
Synthetic organisms and self-designing systems, 14:30200 
(R;US) 
Parallel Processing 
A parallel processing approach for implementing high- 
performance first-order logic deduction systems, 14:30197 
(R;US) 
ARYL RADICALS 
See also TOLYL RADICALS 
Synthesis 
Uranium alkoxide chemistry. 1. Synthesis and the novel dimeric 
structure of the first homoleptic uraniumi(lll) aryloxide com- 
plex, 14:29052 (J;US) 
ARYLATION 
Chemical Reaction Kinetics 
Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 
ASBESTOS 
Removal 
Asbestos insulation removal at the Shippingport Station decom- 
missioning project, 14:28415 (RA;US) 
ASH CONTENT 
On-Line Measurement Systems 
Ash control in coal preparation plants, 14:27795 (R;AU) 
ASHES 
See also FLY ASH 
Deposits 
The effects of combustion conditions on ash and deposits from 
low rank coals, 14:27859 (R;AU) 
Encapsulation 
Design of alpha bearing industrial waste processing facility as- 
sociated with a nuclear fuel fabrication plant: incineration and 
ashes containment, 14:27998 (RA;US) 
Stabilization 
Evaluation of stabilization/solidification of fluidized-bed incinera- 
tor ash (K048 and K051). Final report, 14:29363 (R;US) 
Thermal Analysis 
Appendices 1-3 - the effects of combustion on ash and deposits 
from low rank coals, 14:27828 (R;AU) 
ASTRONAUTS 
Radiation Doses 
Galactic cosmic radiation doses to astronauts outside the mag- 
netosphere, 14:29808 (R;US) 
ATF TORSATRON 
Current Density 
Bootstrap current control and the effects of the radial electric 
field in stellarators, 14:29901 (R;US) 
Ecr Heating 
Measurements of ECH absorption on ATF using a polarization- 
controlled beam launcher, 14:29978 (R;US) 
Impurities 
Impurity studies and transport in ATF, 14:29906 (R;US) 
Magnetic Field Configurations 
Coil configurations for low aspect ratio stellerators, 14:29976 
(R;US) 
Optimization 
Low-aspect-ratio optimization studies for ATF-II, 14:29977 (R;US) 
Plasma Diagnostics 
Bolometric measurements in ATF, 14:29902 (R;US) 
FIR interferometer and scattering measurements of ATF, 
14:29899 (R;US) 


Plasma Heating 

Transport modeling of ECH [electron-cyclotron heating] and 
neutral-beam-heated plasmas in the Advanced Toroidal Facil- 
ity, 14:29905 (R;US) 

Temperature Measurement 

Recent electron temperature and density results from the ATF 

Thomson scattering system, 14:29900 (R;US) 
ATMOSPHERIC CHEMISTRY 
Modifications 

The role of forests in addressing the CO,z greenhouse, 

14:29370 (R;US) 
ATMOSPHERIC CIRCULATION 

SCREEN model, Version 1.1 (for microcomputers). Model- 

Simulation, 14:29384 (R;US) 
ATMOSPHERIC EXPLOSIONS 

Propagation of electromagnetic beams in a HANE (High Altitude 
Nuclear Explosion) environment: a preliminary study of re- 
fraction effects. Interim report, 14:29350 (R;US) 

ATOM COLLISIONS 
See also !ON-ATOM COLLISIONS 
Eigenvectors 

Method for the calculation of collision strengths for complex 
atomic structures based on Slater parameter optimisation, 
14:29609 (R;GB) 

Energy Levels 

Method for the calculation of collision strengths for complex 
atomic structures based on Slater parameter optimisation, 
14:296C9 (R;GB) 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Energy Levels 
Atom of one electron revisited, 14:29880 (R;BR;in Portuguese) 
Negative Energy States 
Dissolution of relativistic atoms into negative energy states, 
14:29615 (J;US) 
Steady-State Conditions 
Atom of one electron revisited, 14:29880 (R;BR;In Portuguese) 
Trapping 

Trapping of neutral atoms with resonant microwave radiation, 

14:29614 (J;US) 
ATR REACTOR 
Reactor Operators 

Developing a performance based retraining program for the 
Advanced Test Reactor (ATR) reactor operators and supervi- 
sors, 14:28387 (R;US) 

The development and implementation of quality based team 
and diagnostic skills training at the Advanced Test Reactor, 
14:28388 (R;US) 

AUC 
Differential Thermal Analysis 

Thermal analysis studies of ammonium uranyl carbonate, 

14:28949 (R;CN;In Chinese) 
Thermal Gravimetric Analysis 

Thermal analysis studies of ammonium uranyl carbonate, 

14:28949 (R;CN;In Chinese) 
AURORAE 
Charged-Particle Precipitation 

Precipitating ion and electron detectors (ssj/4) for the block 
5D/Flight 8 DMSP (Defense Meteorological Satellite Program) 
satellite. Interim report, 14:29590 (R;US) 
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AURORAE 
Electron Precipitation 





Electron Precipitation 
Precipitating ion and electron detectors (ssj/4) for the block 
5D/Flight 8 DMSP (Defense Meteorological Satellite Program) 
satellite. Interim report, 14:29590 (R;US) 
Photography 
Auroral photography experiment. Report for June 1987-March 
1988, 14:29589 (R;US) 
AUSTENITIC STEELS 
Activation Analysis 
Activation characteristics of different steel alloys proposed for 
near term fusion reactors, 14:30104 (J;US) 
Cleavage 
Microstructural aspects of the fracture toughness cleavage- 
fibrous transition for reactor-grade steel, 14:28453 (BA;US) 
Deformation 
Benchmark study of shear buckling of a cylindrical vessel. Part 
2, 14:28318 (R;FR) 
Grain Boundaries 
Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Annual progress report, 
October 1, 1987—September 30, 1988, 14:28751 (R;US) 
Nondestructive Testing 
Characterization of tempered martensite microstructure and em- 
brittlement by acoustic and/magnetic Barkhausen signal 
measurement, 14:28814 (J;US) 
Physical Radiation Effects 
Precipitation at grain boundaries in irradiated austenitic Fe-Cr- 
Mn alloys, 14:30030 (R;US) 
Weldability 
Welding of helium-doped austenitic and ferritic stainless steels, 
14:28747 (R;US) 
AUSTRALIA 
See also NEW SOUTH WALES 
QUEENSLAND 
Coal 
Coal characteristics by vitrinite and inertinite fluorescence, 
14:27826 (R;AU) 
Coal Preparation Plants 
Walloon coal study, 14:27793 (R;AU) 
AUTOMATION 
Cost Benefit Analysis 
Automation impact study of Army training management 2: Ex- 
tension of sampling and collection of installation resource 
data, 14:30183 (R;US) 
Technology impacts 
Impact of automation on the reliability of the Athens Utilities 
Board's distribution system, 14:28287 (B;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Gasohol 
Environmental effects of methanol substitution in gasoline, 
14:29442 (R;NO;In Norwegian) 
Methanol Fuels 
Environmental effects of methanol substitution in gasoline, 
14:29442 (R;NO;In Norwegian) 
AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY HEATING 
Plasma Simulation 
Auxiliary plasma heating and fueling models for use in particle 
simulation codes, 14:29937 (R;US) 
AUXINS 
See also ABSCISIC ACID 
Biochemical Reaction Kinetics 
Auxin-regulated gene expression in cell elongation, 14:29448 
(RA;US) 
Auxin-regulated gene expression in soybean, 14:29447 (RA;US) 
Biological Functions 
Agrobacterium auxin and cytokinin biosynthetic genes as tools 
for understanding the roles of phytohormones in plant devel- 
opment, 14:29449 (RA;US) 
Genomic organization of some auxin-inducible genes, 14:29457 
(RA;US) 


AVENA 
See OATS 

AXONS 
See NERVE CELLS 

AZIDES 

Chemical Reactions 
Chemiluminescent reaction of As(*S,) atoms with azide radi- 
cals, 14:29013 (J;US) 


B CODES 
BEMP, a far-field electrom-beam EMP code, 14:29886 (R;US) 
BACTERIA 
See also ESCHERICHIA COLI 
KLEBSIELLA 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
PSEUDOMONAS 
RHODOPSEUDOMONAS 
Growth 
Molecular biological enhancement of coal biodesulfurization: 
Second quarter report, January—April 1989, 14:27806 (R;US) 
BAGHOUSES 
Efficiency 
Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, January-March 1989, 
14:27833 (R;US) 
BALLISTIC MISSILE DEFENSE 
Historical Aspects 
Strategic Defense Initiative, a chronology: 1983-1988, 14:29339 
(R;US) 
Operation 
Performance evaluation of parallel algorithms and architectures 
in concurrent multiprocessor systems. Final report, January- 
September 1987, 14:30194 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
Nuclear Fuels 
Fuel Chemistry Division: progress report for 1985, 14:27921 
(R;IN) 
Research Programs 
Decade of Radiometallurgy Division, 14:28360 (R;IN) 
BARIUM CARBONATES 
Phase Diagrams 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
BARIUM COMPOUNDS 
See also BARIUM CARBONATES 
BARIUM OXIDES 
Cuprates 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
Processing 
Superconducting materials and method of making same, 
14:28886 (P;US) 
Synthesis 
Processing chemically prepared Tl-Ca-Ba-Cu oxide supercon- 
ductors, 14:28836 (R;US) 
Thermodynamic Properties 
Experimental and thermodynamic study of nonstoichiometry in 
<YBazCu307_,>, 14:28831 (R;US) 
Thin Films 
Thin film superconductors and process for making same, 
14:28834 (P;US) 
BARIUM OXIDES 
Chemical Preparation 
Sol-gel antireflective coating on plastics, 14:28885 (P;US) 
Chemical Vapor Deposition 
Organometallic chemical vapor deposition routes to high T- su- 
perconducting Tl-Ba-Ca-Cu-O films, 14:28859 (J;US) 
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BEAM FOCUSING MAGNETS 
Design 





Crystal Structure 
Low-temperature structure of Bay gKp 4BiO3, 14:28941 (J;US) 
Current Density 
Grain boundary segregation and critical current density in 
YBazCu307_, superconductors, 14:29085 (BA;US) 
Deformation 
Deformation characteristics of textured BigSr; 5Ca;5Cu2Og,x 
and YBazCu30¢,x polycrystals, 14:28849 (BA;US) 
Electronic Structure 
Photoemission and oxygen K-edge absorption studies of 
Ba(Pb,Bi)O3, 14:28864 (J;US) 
Extrusion 
Production of wires and coils from high-temperature supercon- 
ducting materials, 14:28826 (R;US) 
Fabrication 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
The relation of YBapCu307_, properties to densification tech- 
nique, 14:29083 (BA;US) 
Phase Studies 
Direct observations of transitions in YBazCu307_, controlled by 
oxygen loss, 14:28838 (BA;US) 
Phase Transformations 
Phase transformations and thermodynamic behavior of the 
YBapgCu30, system via EMF measurements, 14:28837 
(BA;US) 
Photoelectron Spectroscopy 
An XPS study of YBazCu3O, surface corrosion, 14:28850 
(BA;US) 
Physical Radiation Effects 
Insensitivity of YBapgCu307_, to ionizing radiation, 14:28862 
(u;US) 
Superconducting Composites 
Pyrolytic citrate synthesis and ozone annealing. Two key steps 
toward the optimization of sintered YBCO, 14:28829 (R;IT) 
Superconductivity 
Measurement of residual stress in a Ba-Y-Cu-O superconduc- 
tor, 14:28848 (BA;US) 
Organometallic chemical vapor deposition routes to high T- su- 
perconducting Tl-Ba-Ca-Cu-O films, 14:28859 (J;US) 
Superconducting properties of LaBazCu3O0, and YBazgCu3QOy, 
14:28841 (BA;US) 
Superconducting properties of high T;. rare earth barium copper 
oxides, 14:28853 (BA;US) 
Synthesis 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
Young Modulus 
Young's modulus measurement of polycrystalline YBazCu307 _ 5 
superconductor, 14:28847 (BA;US) 
BARLEY 
Mutations 
Slender barley: a constitutive hormone response mutant, 
14:29468 (RA;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also CHARMED BARYONS 
DIBARYONS 
Sigma Model 
Some questions regarding chiral solitons as baryons, 14:29673 
(R;BR) 
Solitons 
Some questions regarding chiral solitons as baryons, 14:29673 
(R;BR) 
BASALT 
Corrosive Effects 
Corrosion phase formation on container alloys in basalt reposi- 
tory environments, 14:28121 (BA;US) 
Radioactive Waste Disposal 
Initial hydrothermal waste package release experiments using 
spent fuel with waste package components, 14:28120 (BA;US) 


Radionuclide Migration 
Overview of the waste/barrier/rock interactions program of the 
basalt waste isolation project, 14:28099 (BA;US) 
Rock-Fiuid Interactions 
Experimental alteration of basalt glass applied to the alteration 
of nuclear waste glass, 14:28135 (BA;US) 
BASIC INTERACTIONS 
See also ELECTROMAGNETIC INTERACTIONS 
GRAVITATIONAL INTERACTIONS 
Particle Production 
Mechanisms of new particle production, 14:29637 (RA;US) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Research Programs 
Pacific Northwest Laboratory annual report for 1988 to the DOE 
Office of Energy Research: Part 2, Environmental Sciences, 
14:28071 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BENDING MAGNETS 
Design 
Conceptual design of bend, compression, and final focus com- 
ponents of ILSE [Induction Linac System Experiment], 
14:30025 (R;US) 
Errors 
Coping with large sextupole errors in bending magnets, 
14:29195 (R;US) 
BEAM BUNCHERS 
Design 
A fast chopper for programmed population of the longitudinal 
phase space of the AGS, 14:29216 (R;US) 
Main Ring bunch spreaders: Past, 1987/1988 fixed target run, 
and proposed future, 14:29233 (R;US) 
BEAM BUNCHING 
Instability 
Multibunch beam breakup in high energy linear colliders, 
14:29202 (R;US) 
BEAM CURRENTS 
Measurement of the longitudinal parameters of an electron 
beam in a storage ring, 14:29170 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 
Calculation Methods 
Beam break-up in the two beam accelerator, 14:29198 (R;US) 
Computerized Simulation 
Simulation of coupled bunch mode growth driven by a high-Q 
resonator: A transient response approach, 14:29182 (R;US) 
Fourier Analysis 
Construction and Fourier analysis of invariant surfaces from 
tracking data, 14:29206 (R;US) 
Line Narrowing 
Vacuum profile of the energy spectrum compressor, 14:29199 
(R;NL) 
Nonlinear Problems 
Nonlinear dynamics experiment in the Tevatron, 14:29179 (R;US) 
Phase Space 
Phase space concepts, 14:29173 (R;US) 
Space Charge 
Space-charge effects in the Fermilab Main Ring at 8 GeV, 
14:29175 (R;US) 
Stochastic Processes 
Amplitude growth due to random, correlated kicks, 14:29183 
(R;US) 
Vacuum Systems 
Vacuum profile of the energy spectrum compressor, 14:29199 
(R;NL) 
BEAM FOCUSING MAGNETS 
Computerized Simulation 
Interactive beam tuning simulator for the SLC [Stanford Linear 
Collider] final focus, 14:29253 (R;US) 
Design 
Conceptual design of bend, compression, and final focus com- 
ponents of ILSE [Induction Linac System Experiment], 
14:30025 (R;US) 
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BEAM INJECTION 








BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 
Control 
Measuring system with glassfibre transmission for the injector of 
the NIKHEF-K electron accelerator. Department report, 
14:29242 (R;NL;In Dutch) 
Electron Beams 
Measuring system with glassfibre transmission for the injector of 
the NIKHEF-K electron accelerator. Department report, 
14:29242 (R;NL;In Dutch) 
BEAM MONITORING 
Beamviewer, 14:29200 (R;NL;In Dutch) 
Videoprocessing with the MSX-computer, 14:29201 (R;NL;In 
Dutch) 


Image Processing 

Videoprocessing with the MSX-computer, 14:29201 (R;NL;In 

Dutch) 
BEAM MONITORS 
Design 

A Schottky receiver for non-perturbative tune monitoring in the 
Tevatron, 14:29230 (R;US) 

Beam-loss monitors in the SLC Final Focus, 14:29250 (R;US) 

BEAM OPTICS 

Final optic protection designs for ICF containment chambers, 

14:30071 (J;US) 
BEAM TRANSPORT 
Computerized Simulation 

Higher order correlations in computed particle distributions, 

14:29204 (R;US) 
BEAM-BEAM INTERACTIONS 
Bremsstrahlung 

Beamstrahlung as an optics tuning tool at the SLC IP, 14:29207 
(R;US) 

Electron energy spectrum and maximum disruption angle under 
multi-photon beamstrahlung, 14:29209 (R;US) 

Resonance 

Phase convection during beam colliding and beam lifetime in 
electron-positron storage rings. 2. Lifetime limitation due to 
separate nonlinear resonances, 14:29270 (R;SU;In Russian) 

BEAN PLANT 
See PHASEOLUS 
BEAUTY PARTICLES 
Particle Production 
Hadron collider physics, 14:29639 (R;US) 
Search for heavy quarks at pp colliders, 14:29641 (R;CH) 
BEDT-TTF 
Crystal Structure 

The effects of anion-cation interactions on the crystal packing of 
the organic conductors and superconductors, (BEDT-TTF)2X, 
14:28909 (BA;US) 

Variations in crystal packing with anion size in the isostructural 
organic conductors (BEDT-TTF)2X where X = Ag(CN)2-, 
Au(CN)2— and AuBr2~, 14:28912 (BA;US) 

BELGIUM 
Radioactive Waste Management 

Belgium's radioactive waste management policy, 14:27939 
(RA;US) 

Low- and medium-level waste management in Belgium: assess- 
ment of volume reduction economics, 14:28008 (RA;US) 

Storage Facilities 

Interim storage facility for vitrified high level waste, 14:27967 

(RA;US) 
BENCHMARKS 
C Codes 

Benchmark study of shear buckling of a cylindrical vessel. Part 

2, 14:28318 (R:FR) 
N Codes 

Benchmark study of shear buckling of a cylindrical vessel. Part 

2, 14:28318 (R;FR) 
a Codes 

Benchmark study of shear buckling of a cylindrical vessel. Part 

2, 14:28318 (R;FR) 





BENTONITE 


Radioactive Waste Disposal 
SIMS analysis of leached layers formed on SRL glasses during 
burial, 14:28127 (BA;US) 


BENZENE 


Adsorption 
The molecular structure of organic overlayers on palladium single 
crystal surfaces: ALEED and HREELS study, 14:28763 (R;US) 
Crystal Structure 
Leed structural studies of benzene monolayers on Rh(111) with 
and without CO coadsorption, 14:28787 (BA;US) 
Isotope Effects 
Isotope effects of simple fluids. Pressure-volume-temperature 
properties of CgH_—/CgDg, (CH3)2CO/(CD3)2CO, and 
CH3OH/CH30D from 0.1 MPa and 298 K to critical conditions 
or to 570 K and 6 MPa, whichever is le, 14:29024 (J;US) 
Pyrolysis 
Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 
Sorption 
Thermodynammics of the solvent swelling of coal: Progress re- 
port No. 42, 1 December 1988-28 February 1989, 14:27820 
(R;US) 


BENZIDINE 


Photoionization 
Electron spin resonance and electron spin echo modulation of 
n-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization in sodium versus lithium dodecyl sulfate micellar 
solutions: effect of 15-crown-5 and 18-crown-6 ether addition, 
14:29039 (J;US) 


BENZOFURANS 


Intermolecular Forces 
Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989-March 31, 1989, 
14:27819 (R;US) 


BENZOIC ACID 


Diffusion 
Self-diffusion in the compressed, highly viscous liquid 2- 
ethylhexyl benzoate, 14:28997 (J;US) 


BENZOPYRROLES 


See INDOLES 
BENZOQUINONES 
Solubility 

Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989-March 31, 1989, 
14:27819 (R;US) 

BENZOTHIOPHENES 
See THIONAPHTHENES 
BERYL 
Flotation 

Concentration of beryl by flotation: review of art state, 14:28953 
(R;BR;In Portuguese) 

Mechanisms of beryl flotation: a literature review, 14:28952 
(R;BR;In Portuguese) 

BERYLLIUM 
Dissolution 
The breeder blanket interface (BBI) to TSTA, 14:30087 (J;US) 
Health Hazards 
Toxicological profile for beryllium. Final report, 14:29553 (R;US) 
Microchannel Electron Multipliers 

Analysis for the selection of experimental configurations for het- 
erogeneity and Be multi-layered experiments of U.S. 
DOE/JAERI collaborative program on blanket neutronics, 
14:30165 (J;US) 

Comparative analysis for Phase IIA and IIB experiments of the 
U.S./JAERI collaborative program on fusion blanket neutron- 
ics, 14:30161 (J;US) 

Neutron Trans 

Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 

Potential applications of boron-11 in fusion reactors, 14:30058 
(J;US) 
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BLACK HOLES 
Scalar Fields 





Protective Coatings 
Thermomechanical aspects of the liquid metal cooled limiter, 
14:30143 (J;US) 
Radioecological Concentration 
Analysis of beryllium and depleted uranium: An overview of de- 
tection methods in aerosols and soils, 14:28146 (R;US) 
Stress Analysis 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
Thickness 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 
Toxicity 
Toxicological profile for beryllium. Final report, 14:29553 (R;US) 
BERYLLIUM ALLOYS 
Crystal Structure 
Hardening behavior of nickel beryilides, 14:28816 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BGO DETECTORS 
Geometry 
Cerium fluoride, a new fast, heavy scintillator, 14:29304 (J;US) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BICARBONATES 
See ACID CARBONATES 
BINARY ALLOY SYSTEMS 
Electrodynamics 
Role of the critical voltage effect in materials characterization, 
14:28800 (BA;US} 
Phase Transformations 
On the effect of planar boundary translational states on ordering 
and melting transitions in a two dimensional/lattice gas model, 
14:28817 (J;US) 
BIODEGRADATION 
Microorganisms 
Role of chemical concentration and second carbon sources in 
acclimation of microbial communities for biodegradation, 
14:28162 (R;US) 
BIOGAS 
See METHANE 
BIOINTRUSION 
Mitigation 
Animal intrusion studies for protective barriers: Status report for 
FY 1988, 14:28073 (R;US) 
BIOLOGICAL MATERIALS 
Quantitative Chemical Analysis 
Analysis of biological samples using prompt gamma radiations 
induced by 14.7-MeV neutrons, 14:29293 (R;US) 
BIOMASS 
Energy Conversion 
Single-particle biomass pyrolysis, 14:28258 (J;US) 
BIOMEDICAL RADIOGRAPHY 
Therapeutic Uses 
Medical working places in computer-aided diagnosis and ther- 
apy planning, 14:29506 (RA;DD;In German) 
BIOPHYSICS 
Research Programs 
A physico-chemical study of some areas of fundamental signifi- 
cance to biophysics: Annual report, 1988-1989, 14:29602 
(R;US) 
BIOTHERMGAS PROCESS 
Feasibility Studies 
Thermochemical gasification for combined power and heat gen- 
eration, 14:28164 (R;DK;In Danish) 
BIPHENYLDIAMINE 
See BENZIDINE 


BIPYRIDINES 
Redox Reactions 
Ruthenium(Il) cluster complexes: a series of homooligonuclear 
complexes based on bidentate bridging ligands, 14:28992 
(J;US) 
Synthesis 
Synthesis, structure, electrochemistry, and photophysics of 
methyl-substituted phenylpyridine ortho-metalated iridium(I!!) 
complexes, 14:28991 (J;US) 
BISETHYLENEDITHIOLOTETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 
Adsorption 
Growth modes of vapor-deposited bismuth on a Cu(110) sur- 
face, 14:29026 (J;US) 
BISMUTH 209 
Photofission 
Fission studies with polarized and monochromatic photon 
beams, 14:29763 (RA;BR) 
Photon Beams 
Fission studies with polarized and monochromatic photon 
beams, 14:29763 (RA;BR) 
BISMUTH 209 TARGET 
Oxygen 17 Reactions 
Studies of giant multipole resonances with intermediate energy 
heavy ions, 14:29760 (R;US) 
BISMUTH 214 
Ecological Concentration 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
BISMUTH ALLOYS 
Research Programs 
The coupling of thermochemistry and phase diagrams for Group 
lll-V semiconductor systems: Progress report, September 1, 
1988—April 30, 1989, 14:28828 (R;US) 
BISMUTH COMPOUNDS 
See also BISMUTH OXIDES 
Crystal Structure 
Variation of superlattice structure of the BizSrz_,CuO,_, super- 
conductor with composition and thermal history, 14:28825 
(R;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 
Crystal Structure 
Low-temperature structure of Bag gKp 4BiO3, 14:28941 (J;US) 
Deformation 
Deformation characteristics of textured Bi,Sr, 5Ca; 5Cu2Og,x 
and YBazCu30¢,x polycrystals, 14:28849 (BA;US) 
Electric Conductivity 
Rates of electrocatalytic reactions employing a stabilized-Bi2O3 
electrolyte operating at moderate temperatures, 14:28582 
(RA;US) 
Electronic Structure 
Photoemission and oxygen K-edge absorption studies of 
Ba(Pb,Bi)O3, 14:28864 (J;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
Pyrolysis 
Characteristics of pyrobitumen and oil obtained from Green 
River oil shale pyrolysis, 14:27918 (J;US) 
Refining 
Alternatives for processing Canadian heavy oil, 14:27912 (R;CA) 
BITUMINOUS COAL 
Desulfurization 
Mediator-assisted electrochemical 
14:27816 (J;US) 
ignition 
The modelling of ignition in swirl burners for pulverised coal, 
14:27857 (R;AU) 
BLACK HOLES 
Scalar Fields 
Scalar fields versus black holes, 14:29876 (R;BR) 


desulfurization of coal, 
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BLADES (TURBINES) 








BLADES (TURBINES) 

See TURBINE BLADES 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Simulators 

Index of nuclear-weapon-effects simulators. Internal report, 

14:29347 (R;US) 
BLAST FURNACES 
Fuel Substitution 
Replacement of oil by coal injection at the blast furnaces, 
14:27860 (R;AU) 
BLASTING 
See EXPLOSIVE FRACTURING 
BLENDERS 
See MIXERS 
BLOOD FLOW 
Biological Radiation Effects 

Effect of 4-hydroxypyrazolo (3,4-D) pyrimidine (allopurinol) on 
post-irradiation cerebral blood flow: implications of free- 
radical involvement, 14:29530 (R;US) 

Effect of disodium cromoglycate (DSCG) and antihistamines on 
post-irradiation cerebral blood flow and plasma levels of his- 
tamine and neurotensin, 14:29529 (R;US) 

BLOOD FORMATION 
Modifications 
Expression of the globin genes and hematopoiesis in beta- 
thalassemic mice, 14:29445 (R;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNL 
Technology Transfer 
Brookhaven National Laboratory technology transfer report, fis- 
cal year 1988, 14:28515 (R;US) 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BOILERS 
Energy Efficiency 

Combustion of alternate liquid fuels in high efficiency boilers, 

14:28700 (RA;PT) 
Liquid Fuels 

Efficient use of liquid fuels Proceedings, 14:28697 (R;FR;In 

French) 
Performance 

Combustion of alternate liquid fuels in high efficiency boilers, 

14:28700 (RA;PT) 
Process Control 

Efficient use of liquid fuels Proceedings, 14:28697 (R;FR;In 

French) 
Scale Models 

Radiation enhancement of natural gas flames using plasmas. 
Phase 2. Annual report, October 1987-October 1988, 
14:27908 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Monte Carlo Method 

COG: A particle transport code designed to solve the Boltzmann 
equation for deep-penetration (shielding) problems: Volume 
1: User's Manual, 14:29814 (R;US) 

BOLTZMANN TRANSPORT EQUATION 

See BOLTZMANN EQUATION 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORANES 
Chemical Preparation 
Synthesis of boron nitride via a polymeric vinylpentaborane pre- 
cursor, 14:28988 (J:US) 
BOREHOLES 
Drilling 
Methane drainage, 14:27841 (R;AU) 






Fluid Flow 
Borehole fluid conductivity logging method for the determination 
of fracture inflow parameters, 14:29429 (R;CH) 
Geology 
Exploratory borehole Schafisheim. Geology. Supplement vol- 
ume, 14:29563 (R;CH;in German) 
Exploratory borehole Schafisheim. Geology. Text volume, 
14:29564 (R;CH;In German) 
Stripa Project. Annual report 1987, 14:28063 (R;CH) 
Geophysics 
Crosshole investigations - implementation and fractional dimen- 
sion interpretation of sinusoidal tests, 14:29565 (R;CH) 
Hydrology 
Crosshole investigations - implementation and fractional dimen- 
sion interpretation of sinusoidal tests, 14:29565 (R;CH) 
Radar 
Site characterization and validation - borehole radar investiga- 
tions, Stage 1, 14:29566 (R;CH) 
Seismic Surveys 
Down hole periodic seismic generator, 14:27875 (P;US) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Animal Tissues 
Gross boron determination in biological samples by inductively 
coupled plasma-atomic emission spectroscopy, 14:28970 
(J;DE) 
Blood Plasma 
Gross boron determination in biological samples by inductively 
coupled plasma-atomic emission spectroscopy, 14:28970 
(J;DE) 
Leaching 
Statistical aspects of compliance with the WAPS radionuclide 
release specification, 14:28078 (R;US) 
Urine 
Gross boron determination in biological samples by inductively 
coupled plasma-atomic emission spectroscopy, 14:28970 
(J;DE) 
BORON 11 
Comparative Evaluations 
Potential applications of boron-11 in fusion reactors, 14:30058 
(J;US) 
Nmr Imaging 
Imaging with ''B of intact tissues using magnetic resonance 
gradient echoes, 14:29510 (J;DE) 
BORON 11 TARGET 
Proton Reactions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
BORON CARBIDES 
Comparative Evaluations 
Potential applications of boron-11 in fusion reactors, 14:30058 
(J;US) 
Structural Chemical Analysis 
Reexamination of the crystal structures of several icosahedral 
boron containing compounds, 14:28840 (BA;US) 
Synthesis 
Combustion synthesis of boride and other composites, 
14:28835 (P;US) 
BORON COMPOUNDS 
See also BORANES 
BORON CARBIDES 
BORON FLUORIDES 
BORON NITRIDES 
BORON OXIDES 
Gliomas 
Distribution of boron in two (By2H,;SH)*~-infused patients with 
malignant glioma, 14:29512 (J;DE) 
Tissue Distribution 
imaging with ''B of intact tissues using magnetic resonance 
gradient echoes, 14:29510 (J;DE) 
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BREEDING BLANKETS 
Performance 





BORON FLUORIDES 
Phase Studies 
Comparison of H . . . X interactions of metallic (TMTSF)2ASF, 
and insulating (TMTSF)2BF, via neutron diffraction at 20 K, 
14:28911 (BA;US) 
BORON IONS 
Electron Detachment 
The production and destruction of negative ions: Progress re- 
port, September 1, 1988—August 31, 1989, 14:29597 (R;US) 
BORON NITRIDES 
Chemical Preparation 
Synthesis of boron nitride via a polymeric vinylpentaborane pre- 
cursor, 14:28988 (J;US) 
BORON OXIDES 
Sol-gel antireflective coating on plastics, 14:28885 (P;US) 
Fabrication 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
BOROSILICATE GLASS 
Chemical Composition 
Method for qualifying canisters of vitrified high-level waste for 
disposal, 14:27954 (RA;US) 
Selection of a glass/feed composition for the West Valley 
demonstration project siurry-fed melter, 14:27964 (RA;US) 
Dissolution 
High-temperature glasses for nuclear waste isolation, 14:28109 
(BA;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 
See also MESONS 
Composite Models 
Proposal for composite model of electroweak bosons, 14:29680 
(R;XA) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMING CYCLES 
Design 
Heat and seed recovery technology project, 14:28554 (RA;US) 
MHD heat recovery seed recovery development, 14:28553 
(RA;US) 
Modifications 
Integrated MHD bottoming cycle, 14:28556 (RA;US) 
Operation 
MHD heat recovery seed recovery development, 14:28553 
(RA;US) 
Performance Testing 
MHD bottoming cycle component testing at the Coal Fired Flow 
Facility, 14:28552 (RA;US) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Research Programs 
Proceedings of the focused research program on spectral 
theory and boundary value problems: Volume 3, Linear differ- 
ential equations and systems, 14:30195 (R;US) 
BRAIN 
See also CEREBRUM 
Neutron Therapy 
PBF/BNCT Program for cancer treatment: Volume 3, No. 1: 
Bulletin, 14:29532 (R;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRASSICA 
Short Rotation Cultivation 
Accelerating energy crop growth via genetic techniques, 
14:28252 (R;US) 
BRAZIL 
Research Programs 
Recent developments in the phosphoric acid fuel cell program in 
Brazil (Power range 50 and 200 W), 14:28603 (RA;US) 


BRAZING 
Mathematical Models 
Incorporation of surface tension into the structural finite element 
code SANCHO, 14:28774 (R;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
LWBR TYPE REACTORS 
Liners 
Accommodation of liquid metal by cavity liners, 14:28325 (J;US) 
Plasma Simulation 
Modeling unusual tritium release behavior from Li2O, 14:30159 
(J;US) 
Reactor Safety 
Some safety considerations for steam coolant with liquid metal 
breeders, 14:30124 (J;US) 
Safety 
Fusion safety and environmental performance goals, 14:30095 
(J;US) 
BREEDING BLANKETS 
Activation Analysis 
Activation analysis for the aqueous self-cooled blanket and 
shield of ITER, 14:30114 (J;US) 
Cooling Systems 
Experimental investigations of MHD flow tailoring for first wall 
coolant channels of self-cooled blankets, 14:30142 (J;US) 
Design 
A Li-particulate blanket concept for ITER, 14:30105 (J;US) 
Chamber design for the LIBRA light ion beam fusion reactor, 
14:30096 (J;US) 
Experimental investigations of MHD flow tailoring for first wall 
coolant channels of self-cooled blankets, 14:30142 (J;US) 
Helium-cooled solid breeder blanket for ITER, 14:30113 (J;US) 
Loca study for a helium-cooled solid breeder design for ITER, 
14:30110 (J;US) 
MHD flow in insulating circular ducts for fusion blankets, 
14:29951 (J;US) 
Overview of the LIBRA light ion beam fusion conceptual design, 
14:30097 (J;US) 
Rotating liquid blanket with no first wall for fusion reactors, 
14:30091 (J;US) 
Thermal limits for passive safety of fusion reactors, 14:30109 
(J;US) 
Thermal resistance gaps for solid breeder blankets using 
packed beds, 14:30078 (J;US) 
Water-cooled solid-breeder blanket concept for ITER, 14:30106 
(J;US) 
Geometry 
Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 
Lifetime 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
Magnetohydrodynamics 
Heat transfer in rectangular first wall coolant channels of liquid- 
metal-cooled blankets, 14:30141 (J;US) 
MHD flow in insulating circular ducts for fusion blankets, 
14:29951 (J;US) 
Materials Testing 
A new water-cooled lead blanket concept, 14:30080 (J;US) 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 
Potential applications of boron-11 in fusion reactors, 14:30058 
(J;US) 
Modulation 
Evaluation of the 7Li(n,n't)}*He cross section for ENDF/B-VI and 
application to uncertainty analysis, 14:30063 (J;US) 
Performunce 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 
The breeder blanket interface (BBI) to TSTA, 14:30087 (J;US) 
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BREEDING BLANKETS 
Radioactivity 





Radioactivity 
Some safety considerations for steam coolant with liquid metal 
breeders, 14:30124 (J:US) 
Safety 
Thermal limits for passive safety of fusion reactors, 14:30109 
(J;US) 
Shields 
Neutronics performance of a helium-cooled solid breeder bian- 
ket and shield for ITER, 14:30054 (J;US) 
Thermal Degradation 
Aspects of decay heat behavior in fusion reactor blankets, 
14:30053 (J;US) 
BREEDING RATIO 
Computer Caiculations 
Results from recent experiments at the LOTUS facility, 
14:30166 (J;US) 
BREMSSTRAHLUNG 
See also INTERNAL BREMSSTRAHLUNG 
SYNCHROTRON RADIATION 
Radiation Sources 
A differential absorption spectrometer for determining flash X- 
ray spectra from 10 to 2000 keV, 14:29261 (J;US) 
Visible tunable source: Final report, 14:29596 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRCN RADIATION 
BRICKS 
Thermal Conductivity 
Determining the U-value of a wall from field measurements of 
heat flux and surface temperatures, 14:28688 (BA;US) 
BRILLOUIN EFFECT 
Nonlinear features of stimulated Brillouin and Raman scattering, 
14:29967 (J:US) 
Mathematical Models 
Phase conjugation research: Final report, June 1, 1986— 
September 30, 1582, 14:29096 (R;US) 
S Codes 
Phase conjugation research: Appendices: Final report, June 1, 
1986—September 30, 1988, 14:29097 (R;US) 
BRILLOUIN SCATTERING 
See BRILLOUIN EFFECT 
BRINES 
Corrosive Effects 
Radiocolloid formation in waste package leach tests with Savan- 
nah River defense waste glass in salt brine, 14:28133 (BA;US) 
Detection 
Delineation of brine drilling-fluid loss in an unsaturated zone- 
application to contamination monitoring, 14:28082 (R;US) 
Phase Studies 
Phase behavior in a model surfactant/alcohol/oil/brine system 
over wide ranges of conditions, 14:28993 (J;US) 
BROMINATED ALIPHATIC HYDROCARBONS 
Dissociation Heat 
Ultraviolet photodissociation and thermochemistry of 
CH2BrCHzI, CF2BrCF 21, and CFzICFaI, 14:29040 (J;US) 
Photolysis 
Ultraviolet photodissociation and thermochemistry _ of 
CH2BrCHal, CF2BrCF 21, and CFzICFaI, 14:29040 (J;US) 
Pyrolysis 
Reactions of vinyl radicals at high temperatures: pyrolysis of 
vinyl bromide and vinyl iodide and the reaction H + C2D2 — D 
+ CoHD, 14:29022 (J;US) 
BROMINE COMPOUNDS 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Excitation 
High-pressure specotroscopic studies of  dihalote- 
trakis(pivalato)dirhenium(IIl) metal-metal quadruply bonded 
complexes, 14:28999 (J;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 


BROOKHAVEN AGS 
Beam Injection 
Performance of the new AGS RFQ preinjector, 14:29218 (R;US) 
Beam Shaping 
A beam scraper using a linear motor, 14:29215 (R;US) 
Diagnostic Techniques 
The upgraded ring loss radiation monitorinng system at the 
AGS, 14:29214 (R;US) 
Modifications 
A Stretcher for the Brookhaven AGS, 14:29147 (R;US) 
Rf Systems 
Operational experience and techniques for controlled longitudi- 
nal phase space dilution in the AGS using a high harmonic 
cavity, 14:29217 (R;US) 
Vacuum Systems 
The ultra high vacuum system of the AGS Booster, 14:29222 
(R;US) 
BROOKHAVEN MEDICAL RESEARCH REACTOR 
See MRR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
Design 
The Relativistic Heavy lon Collider 
Brookhaven, 14:29146 (R;US) 
BROWN COAL 
See also LIGNITE 
Combustion 
Appendices 1-3 - the effects of combustion on ash and deposits 
from low rank coals, 14:27828 (R;AU) 
The effects of combustion conditions on ash and deposits from 
low rank coals, 14:27859 (R;AU) 
Combustion Properties 
Ignitability and flame stability of low rank and low volatile coals, 
14:27855 (R;AU) 
Devolatilization 
Devolatilisation of Victorian brown coal. Part 2: oxidising condi- 
tions, 14:27827 (R;AU) 
Hydrogenation 
Direct hydrogenation of brown coal in continuous flow catalytic 
reactors, 14:27810 (R;AU) 
BRUCE-1 REACTOR 
Decommissioning 
One-piece on-site burial of CANDU reactors for decommission- 
ing, 14:28413 (RA;US) 
BRUCE-2 REACTOR 
One-piece on-site burial of CANDU reactors for decommission- 
ing, 14:28413 (RA;US) 
BRUCE-3 REACTOR 
One-piece on-site burial of CANDU reactors for decommission- 
ing, 14:28413 (RA;US) 
BRUCE-4 REACTOR 
One-piece on-site burial of CANDU reactors for decommission- 
ing, 14:28413 (RA;US) 
BUBBLE CHAMBERS 
Holography 
Laser pulse stretching via active feedback control with slow Q- 
switching, 14:29100 (BA;US) 
BUBBLES 
Electron Density 
In-sity plasma bubble observations associated with equatorial 
spread - F over Natal, in Brazil, 14:29591 (R;BR) 
Plasma 
In-sity plasma bubble observations associated with equatorial 
spread - F over Natal, in Brazil, 14:29591 (R;BR) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
Protective Coatings 
Relationship between appearance and protective durability of 
coatings: a literature review, 14:28773 (R;US) 


(RHIC) project at 
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CABLES 
Evaluation 





Research Programs 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 14:28679 (R;US) 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 14:28680 (R;US) 

BUILDINGS 
See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
HOSPITALS 
RESIDENTIAL BUILDINGS 
Energy Conservation 

Building design: Technologies for the future environment, 

14:28676 (R;US) 
Solar Architecture 
Solar energy utilization through building design: a study in the 
experimental building minilab, 14:28268 (R;SE) 
Temperature Measurement 
Heat flux sensor calibration technique, 14:28686 (BA;US) 
Temperature Monitoring 

Heat flux sensor applications for below-grade energy studies, 

14:28687 (BA;US) 
Thermal Insulation 
The design and testing of a highly insulating glazing system for 
use with conventional window systems, 14:28689 (J;US) 

BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 

See HEATING OILS 
BURNERS 

Design 

The modelling of ignition in swirl burners for pulverised coal, 

14:27857 (R;AU) 
Soot 

Soot formation behind a bluff-body burner. Final report, May 

1883-October 1985, 14:29139 (R;US) 
BURNUP 
Monitoring 

Method of correction of irradiation history in burn-up determina- 
tion using fission product cesium-137, cerium-144, and 
neodymium-148 as monitors, 14:28160 (R;CN;In Chinese) 

BUSES 
Acid Electrolyte Fuel Cells 

Design of a liquid-cooled PAFC for transportation applications, 
14:28643 (RA;US) 

Fuel celV/battery powered bus (Power range 7.5 kW and 32 kW), 
14:28720 (RA;US) 

Fuel Cells 

Design considerations for a fuel cell/battery powered transit bus, 

14:28719 (RA;US) 
Pollution Abatement 

Development and demonstration of an automated trap system 

for a New York city bus fuels, 14:28727 (RA;CA) 
BUTANE 
Solvent Properties 

Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989—-March 31, 1989, 
14:27819 (R;US) 

BUTOXY RADICALS 
Chemical Reaction Yield 

Vibrationally mediated photodissociation of t-butyl hydroperox- 
ide: Vibrational overtone spectroscopy and photodissociation 
dynamics, 14:29042 (J;US) 

BWR TYPE REACTORS 
See also FITZPATRICK REACTOR 
JPDR REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
SHOREHAM REACTOR 


After-Heat Removal 
Shutdown decay heat removal analysis: Plant case studies and 
special issues: Summary report, 14:28450 (R;US) 
Emergency Plans 
A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 
Heat Transfer 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 
Hydraulics 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 
Nuclear Reaction Kinetics 
Measurements of fission spectrum averaged cross sections for 
the 9SNb(n,n/) "Nb reaction, 14:28299 (R;US) 
Pipes 
Closeout of IE Bulletin 79-03A: Longitudinal weld defects in 
ASME SA-312 Type 304 stainless steel pipe, 14:28308 (R;US) 
Erosion/corrosion-induced pipe wall thinning in US Nuclear 
Power Plants, 14:28305 (R;US) 
Pressure Vessels 
Minutes of the Twelfth LWR pressure vessel surveillance 
dosimtery improvement program meeting, 14:28303 (R;US) 
Radioactive Wastes 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 
Reactor Components 
Kinetics and mechanism of thermal aging embrittlement of du- 
plex stainless steels, 14:28309 (BA;US) 
Reactor Cooling Systems 
Toughness of ferritic piping steels: Final report, 14:28301 (R;US) 
Reactor Core Disruption 
Analysis of core damage frequency from internal events: Expert 
judgment elicitation: Part 1, Expert panel results, Part 2, 
Project staff results, 14:28448 (R;US) 
Reactor Operation 
Licensee event report (LER) compilation: For month of March 
1989, 14:28307 (R;US) 
Reactor Safety 
Sixteenth water reactor safety information meeting: Proceed- 
ings: Volume 5, NUREG-1150, accident managment, recent 
advances in severe accident research, TMI-2, BWR Mark | 
shell failure, 14:28446 (R;US) 
Research Programs 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1988, 
14:28304 (R;US) 
Security 
A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 
Transients 
Application of an estimation model to predict future transients at 
US nuclear power plants, 14:28300 (R;US) 


Cc 


C CODES 
CAFTA [Computer-Assisted Fault Tree Analysis] user's manual: 
Version 2.0: Final report, 14:28369 (R;US) 
Use of the piezocone on UMTRA, 14:28095 (BA;US) 
Comparative Evaluations 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 
C-1430 RESONANCES 
See MESONS 
CABBAGE 
See BRASSICA 
CABLES 
Evaluation 
An evaluation of Ethernet via the proposed standard wiring plan, 
14:30214 (R;US) 
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CADMIUM 
Biological Effects 





CADMIUM 
Biological Effects 
Heat-shock protection of sorghum against effects of the host- 
specific toxin from Periconia circinata, 14:29549 (RA;US) 
Emission 
Atmospheric emissions of arsenic, cadmium, mercury and zinc 
in Europe in 1982, 14:29374 (R;NO) 
CADMIUM SELENIDES 
Hall Effect 
Hall coefficient of insulating n-type CdSe, 14:28943 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Efficiency 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
Fabrication 
CulnSe, films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
CADMIUM SULFIDES 
Photochemical Reactions 
Dihexadecyl phosphate, vesicle-stabilized and in situ generated 
mixed CdS and ZnS semiconductor particles. Preparation and 
utilization for photosensitized charge separation and hydro- 
gen generation, 14:29044 (J;US) 
Transmission Electron Microscopy 
Contributions of electron microscopy to the understanding of re- 
actions on compound semiconductor surfaces, 14:28896 
(BA;US) 
CADMIUM TELLURIDES 
Diffusion 
In-situ interdiffusion measurements in HgTe-CdTe superlattices, 
14:28898 (BA;US) 
Lattice Parameters 
Lattice parameter anomaly in an MOCVD CdTe epitaxial layer 
grown on a GaAs substrate, 14:28897 (BA;US) 
Vapor Deposited Coatings 
Effect of growth conditions on the stability of a-Sn grown on 
CdTe by molecular beam epitaxy, 14:28933 (J;US) 
CALCIUM 40 
E0-Transitions 
Time dependent variational description of nuclear transition 
probabilities, 14:29781 (R;DE) 
E2-Transitions 
Time dependent variational description of nuclear transition 
probabilities, 14:29781 (R;DE) 
CALCIUM 40 TARGET 
Neutron Reactions 
Microscopic optical-mode! calculations of neutron total cross 
sections and cross section differences, 14:29750 (J;US) 
CALCIUM 44 TARGET 
Microscopic optical-model calculations of neutron total cross 
sections and cross section differences, 14:29750 (J;US) 
CALCIUM CARBONATES 
See also DOLOMITE 
Age Estimation 
Petrology and geochemistry of the marbles and calcosilicated 
rocks from Ipira, Bahia - Brazil, 14:28963 (R;BR;In Portuguese) 
Performance Testing 
Effect of alkali-earth carbonate addition in electrolyte on NiO 
cathode dissolution, 14:28637 (RA;US) 
Petrology 
Petrology and geochemistry of the marbles and calcosilicated 
rocks from Ipira, Bahia - Brazil, 14:28963 (R:BR;In Portuguese) 
Phase Diagrams 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM OXIDES 
CALCIUM SILICATES 
Synthesis 
Processing chemically prepared Tl-Ca-Ba-Cu oxide supercon- 
ductors, 14:28836 (R;US) 


Uptake 
Inhibitors cf proton pumps and CA?+-channel blockers inhibit 
CA?+-uptake by isolated leaflets of Gleditsia triacanthos L, 
14:29456 (RA;US) 
CALCIUM OXIDES 
Chemical Reactions 
Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 
Chemical Vapor Deposition 
Organometallic chemical vapor deposition routes to high Te su- 
perconducting TI-Ba-Ca-Cu-O films, 14:28859 (J;US) 
Deformation 
Deformation characteristics of textured Bi2Sr; 5Ca; 5Cu20g,x 
and YBazCu30¢,x polycrystals, 14:28849 (BA;US) 
Fabrication 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
Magnetic Properties 
Antiferromagnetism in (Cao.e5Sro.45)CuO2, the parent of the 
cuprate family of superconducting compounds, 14:28863 
(J;US) 
Sintering 
A mathematical model for the flash calcination of dispersed 
CaCO3 and Ca(OH)> particles, 14:28854 (J;US) 
Superconductivity 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
Organometallic chemical vapor deposition routes to high T, su- 
perconducting TI-Ba-Ca-Cu-O films, 14:28859 (J;US) 
CALCIUM SILICATES 
Hydration 
Structure and Kinetics of formation of the gel phase in hydrated 
tricalcium silicate, 14:28948 (R;BR) 
X-Ray Diffraction 
Structure and Kinetics of formation of the gel phase in hydrated 
tricalcium silicate, 14:28948 (R;BR) 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALIFORNIA 
Air Quality 
Measurements of low-molecular-weight carboxylic acids during 
the southern California air-quality study. Final report, 
14:29383 (R;US) 
Environmental Impacts 
Sea otter oil-spill mitigation study, 14:27892 (R;US) 
Geothermal Resources 
Reconnaissance study of Coso Volcanic Field, California, and 
Pickel Meadow, California. Summary report, May-December 
1986, 14:28272 (R;US) 
Military Facilities 
Installation-Restoration Program Stage 3. McClellan Air Force 
Base, California. Remedial investigation/feasibility study 
ground-water sampling and analysis program data summary. 
Final report, 1 July-18 October 1988, 14:29419 (R;US) 
Triga Type Reactors 
Removal of activated concrete from the Northrop TRIGA reactor 
- operations and safety experience, 14:28419 (RA;US) 
CALMODULIN 
Biochemical Reaction Kinetics 
Ca?+-dependent, calmodulin-activated protein kinases from cas- 
tor bean endosperm, 14:29464 (RA;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALVIN CYCLE SPECIES 
Photosynthesis 
Consideration of photosynthetic enzyme capacity in a stress- 
tolerant submersed aquatic plant, 14:29498 (RA;US) 
CAMERAS 
See also STREAK CAMERAS 
Charge-Coupled Devices 
Low smear CCD camera for high frame rates, 14:29130 (J;US) 
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CARBON DIOXIDE FIXATION 
Measuring Methods 





Fiber Optics 
Coherent fiber optic coupling techniques for downhole imaging 
cameras, 14:29361 (BA;US) 
CANADA 
See also ALBERTA 
NEWFOUNDLAND 
ONTARIO 
Coal 
Metallurgical coals in Canada: resources, research and utiliza- 
tion, 14:27797 (R;CA) 
Crops 
Energy crops. What little we know, 14:28250 (R;CA) 
Energy Sources 
Energy crops. What little we know, 14:28250 (R;CA) 
Radioactive Waste Management 
international survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
Small-Scale Hydroelectric Power Plants 
Small hydro in remote Canada and developing countries, 
14:28177 (RA;CA) 
Small hydro. The Canadian federal experience and outlook, 
14:28547 (RA;CA) 
Tidal Power Plants 
Small hydro. The Canadian federal experience and outlook, 
14:28547 (RA;CA) 
Trade 
Long term licence and orders, 14:27903 (R;CA) 
CANCER 
See NEOPLASMS 
CANINES 
See DOGS 
CANISTERS 
See CONTAINERS 
CAPACITORS 
Cost Benefit Analysis 
Measuring and analyzing the impact of voltage and capacitor 
control with high speed data acquisition, 14:28288 (B;US) 
CAPTURE 
Cross Sections 
Thermal capture cross section for 5®Ni (n,y)59 Ni reaction, 
14:29790 (R;BR;In Portuguese) 
Neutron Reactions 
Thermal capture cross section for 5®Ni (n,7)5° Ni reaction, 
14:29790 (R;BR;In Portuguese) 
CARBAZOLES 
Adsorption Isotherms 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 
CARBENES 
Chemical Reactions 
Relative rates of the reaction of (ethoxycarbonyl)carbene with 
several aromatic and heteroaromatic compounds. Selectivity 
and mechanism, 14:29008 (J;US) 
CARBIDES 
See also BORON CARBIDES 
LITHIUM CARBIDES 
MOLYBDENUM CARBIDES 
SILICON CARBIDES 
TITANIUM CARBIDES 
Precipitation 
Characterization of tempered martensite microstructure and em- 
brittlement by acoustic and/magnetic Barkhausen signal 
measurement, 14:28814 (J;US) 
CARBINOL 
See METHANOL 
CARBON 
See also CARBON BLACK 
DIAMONDS 
GRAPHITE 
Combustion Kinetics 
Stefan flow effects in boundary layer diffusion during carbon 
particle combustion, 14:29060 (BA;US) 


Fluorescence 
Stimulated emission pumping spectroscopy of jet-cooled C3, 
14:29621 (J;US) 
Molecular Structure 
Stimulated emission pumping spectroscopy of jet-cooled C3, 
14:29621 (J;US) 
CARBON 12 TARGET 
Alpha Reactions 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Helium 3 Reactions 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Lanthanum 139 Reactions 
The role of compound nuclei and deep-inelastic scattering in 
complex fragment production at intermediate energies, 
14:29727 (R;US) 
The systematics of the deexcitation of hot nuclei and the onset 
of multibody decay, 14:29728 (R;US) 
Proton Reactions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
CARBON 13 TARGET 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
CARBON 14 
Tracer Techniques 
Plant uptake of 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 
and 2-amino-4,6-dinitrotoluene using '*C-labeled and unla- 
beled compounds. Final report, 14:29547 (R;US) 
CARBON 14 TARGET 
Proton Reactions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
CARBON BLACK 
Combustion Kinetics 
Kinetics and mechanism of the reaction of nitric oxide with 
bound carbon at flame temperatures, 14:27870 (BA;US) 
CARBON DIOXIDE 
Air Pollution Control 
Research advances toward achieving the combustion of coal in 
CO2/Oz atmosphere, 14:27867 (BA;US) 
Atom Collisions 
Photoinitiated H+CO2 yields OH+CO reactions: OH distribu- 
tions and three-body interactions in CO2H2S complexes, 
14:29593 (R;US) 
Biological Effects 
The role of forests in addressing the COz greenhouse, 
14:29370 (R;US) 
Concentration Ratio 
Atmospheric carbon dioxide and the climate record, 14:29387 
(R;US) 
Diffusion 
A mathematical model for the flash calcination of dispersed 
CaCOx3 and Ca(OH)> particles, 14:28854 (J;US) 
Hydrogenation 
Reactivity of the residual blowing gases in glass shells, 
14:30015 (RA;US) 
Quantity Ratio 
Statistical models of crop production to assess the impacts of a 
COz induced climate change: Progress report, 14:29372 
(R;US) 
Rotational States 
Temperature dependence of rotationally resolved excitation of 
CO2(00°1) by collisions with hot hydrogen atoms, 14:29019 
(J;US) 
Solvent Properties 
Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989-March 31, 1989, 
14:27819 (R;US) 
CARBON DIOXIDE FIXATION 
Measuring Methods 
Technique for studying the relationship between assimilation 
rate and internal CO2 concentration, 14:29501 (RA;US) 
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CARBON DIOXIDE LASERS 
Cutting 








CARBON DIOXIDE LASERS 
Cutting 
Laser processing of metals and alloys, 14:28740 (R;IN) 
Optical Properties 

COz laser pulse switching by optically excited semiconductors, 

14:29845 (R;BR;In Portuguese) 
Pulse Generators 

CO>2 laser pulse switching by optically excited semiconductors, 

14:29845 (R;BR;In Portuguese) 
Semiconductor Switches 

COz laser pulse switching by optically excited semiconductors, 

14:29845 (R;BR;In Portuguese) 
CARBON FIBERS 
Performance 

A carbon-carpet first wall for the laboratory microfusion facility, 

14:30074 (J;US) 
CARBON MONOXIDE 
Adsorption 

The molecular structure of organic overlayers on palladium single 

crystal surfaces: ALEED and HREELS study, 14:28763 (R;US) 
Infrared Spectra 

Vibration—rotation spectrum of the acetylene—-carbon monoxide 

van der Waals molecule in the 3 y region, 14:29619 (J;US) 
Photoionization 

Photoion—photoelectron coincidence study of (CO)2 and (CO)s3, 

14:29018 (J;US) 
Reduction 

Heterobimetallic complexes for CO reduction: Final report, 

March 1, 1985—January 31, 1989, 14:28973 (R;US) 
Removal 
CO poisoning of anode catalysts at low temperatures: fuel cell 
testing and fundamental studies, 14:28596 (RA;US) 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
Erosion 

Metallurgical characterization of wasted surfaces of in-bed car- 

bon steel evaporator tubes, 14:28778 (R;US) 
Stress Corrosion 

An overview of environmental degradation of materials in nu- 

clear power plant piping systems, 14:28358 (BA;US) 
CARBON SULFIDES 

Pressure- and temperature-induced chemistry of carbon disul- 

fide, 14:29005 (J;US) 
CARBON TETRACHLORIDE 
Ecological Concentration 

Groundwater monitoring in 1988 at three Oak Ridge National 

Laboratory inactive waste impoundments, 14:28066 (R;US) 
Photolysis 
Molecular beam photodissociation studies of polyatomic 
molecules and radicals, 14:29032 (R;US) 
CARBONACEOUS MATERIALS 
See also COAL 
Retorting 

A high liquid yield process for retorting various organic materials 

including oil shale, 14:27914 (P;US) 
CARBONYLS 
Chemical Reactions 

Kinetics and mechanisms for the two-phase reaction between 
aqueous aniline and benzoyl chloride in chloroform, with and 
without pyridine catalysis, 14:28981 (J;US) 

Relative rates of the reaction of (ethoxycarbonyl)carbene with 
several aromatic and heteroaromatic compounds. Selectivity 
and mechanism, 14:29008 (J;US) 

CARBOXYLIC ACIDS 
Air Pollution 

Measurements of low-molecular-weight carboxylic acids during 
the southern California air-quality study. Final report, 
14:29383 (R;US) 

Biological Effects 

Regulation of alcohol dehydrogenase 
aminocyclopropane-1-carboxylic acid in 
14:29550 (RA;US) 


levels by 1- 
maize roots, 


Chemical Reactions 
Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 
CARCINOGENS 
Toxicity 

National Toxicology Program: Annual Plan for Fiscal Year 1988, 

14:28514 (R;US) 
CARCINOMAS 
Radiotherapy 

Results obtained in Wuerzburg by exclusive radiotherapy of the 
larynx carcinoma in the years 1976 to 1982, 14:29508 
(R;DE;In German) 

Value of radiotherapy in colorectal and anal carcinomas, judged 
on the basis of radiation results obtained in Wuerzburg be- 
tween 1977 and 1985, 14:29507 (R;DE;In German) 

CAROTENOIDS 
Chemical Reactions 
Carotenoid cation radicals produced by the interaction of 
carotenoids with iodine, 14:29012 (J;US) 
CASTE (INSECTS) 
See INSECTS 
CATALYSTS 
See also ELECTROCATALYSTS 
Performance Testing 

Electrochemical hydrogen concentrator for phosphoric acid fuel 
cells, 14:28615 (RA;US) 

Synthesis and properties of a novel catalyst for the combustion 
of methane. Annual report, July 1987-September 1988, 
14:27909 (R;US) 

Poisoning 
CO poisoning of anode catalysts at low temperatures: fuel cell 
testing and fundamental studies, 14:28596 (RA;US) 
Temperature Dependence 
Atmospheric detritiation system performance, 14:30164 (J;US) 
CATAWBA-1 REACTOR 
Seismic Effects 

Seismic margin assessment of the Catawba Nuclear Station: 

Volume 1, Main report: Final report, 14:28433 (R;US) 
CATAWBA-2 REACTOR 
Seismic margin assessment of the Catawba Nuclear Station: 
Volume 1, Main report: Final report, 14:28433 (R;US) 
CATHODES 
Electrical Properties 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Electrochemistry 

Morphological and electrochemical characteristics of PAFC’s 

electrodes: comparison and modeling, 14:28583 (RA;US) 
Fabrication 

Argonne MCFC cathode develo’ nent, 14:28612 (RA;US) 

Morphological and electrochemical characteristics of PAFC’s 
electrodes: comparison and modeling, 14:28583 (RA;US) 

Performance Testing 
Argonne MCFC cathode development, 14:28612 (RA;US) 
Synthesis 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
CATHODIC PROTECTION 
Meetings 

Report on the meeting of the panel on cathodic protection of un- 

derground storage tanks, 14:28741 (R;CA) 
Standards 
Report on the meeting of the panel on cathodic protection of un- 
derground storage tanks, 14:28741 (R;CA) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Diffusion 
Deformation characteristics of textured BipSr;, 5Ca;5Cu2Og¢,x 
and YBazCu30¢, polycrystals, 14:28849 (BA;US) 
CAULIFLOWER 
See BRASSICA 
CAVITIES 
See also BOREHOLES 
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CESIUM 
Volatility 





Computer Calculations 
Cavity dimensions for high velocity penetration events: A com- 
parison of calculational results with data, 14:29075 (R;US) 
Testing 
Studies of ferrite materials for the AGS Booster Synchrotron, 
14:29224 (R;US) 
ccD 
See CHARGE-COUPLED DEVICES 
CEBAF ACCELERATOR 
Computerized Control Systems 
CEBAF control system, 14:29227 (R;US) 
Rf Systems 
Analog techniques in CEBAF’S RF control system, 14:29228 
(R;US) 
CELL CULTURES 
Biological Radiation Effects 
Free-electron lasers in ultraviolet photobiology, 14:29543 (J;US) 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE 
Waste Product Utilization 
Study on saccharification of cellulosic wastes with bench scale 
test plant, (4). Characteristics of the culture equipment and 
culture for Trichoderma reesei, 14:28156 (R;JP;In Japanese) 
CEMENTS 
Chemical Composition 
Effects of phase composition on the strontium leachability of 
cement-based waste forms, 14:28114 (BA;US) 
Compression Strength 
Empirical equation for statistical analysis of waste grout data, 
14:28113 (BA;US) 
Performance Testing 
Development of a cement encapsulation process for spent pow- 
dered ion exchange materials, 14:27948 (RA;US) 
Saline liquid wastes-solidification by cementation, 14:27950 
(RA;US) 
CENTRAL HEATING PLANTS 
Air Pollution Monitoring 
Baseline industrial-hygiene survey at the Fairchild AFB, Wash- 
ington coal-fired heating plant. Final report, 14:29362 (R;US) 
CENTRAL RECEIVERS 
Heat Transfer 
Status of the direct absorption receiver panel research experi- 
ment: Salt flow and solar test requirements and plans, 
14:28260 (R;US) 
Mirrors 
Evaluation of the optical performance of a prototype stretched- 
membrane mirror module for solar central receivers, 
14:28262 (J;US) 
CERAMIC MELTERS 
Mathematical Models 
Proposed noble metals-compatible melter: Preliminary model- 
ing results, 14:28077 (R;US) 
CERAMICS 
Brittleness 
Fiber reinforced ceramic composites, 14:28852 (BA;US) 
Cathodic Protection 
Electrolytic protection against high-temperature oxidation. Final 
report, February 1987-February 1988, 14:28873 (R;US) 
Chemical Bonds 
Measurement of bond strength at metal/ceramic interfaces, 
14:28779 (R;US) 
Design 
Application of high temperature ceramic superconductors (CSC) 
to commercial tokamak reactors, 14:30130 (J;US) 
Dissolution 
Leaching mechanisms in polyphase ceramic high-level nuclear 
waste forms, 14:28116 (BA;US) 


Electron Microscopy 

Application of analytical electron microscopy to ion implantation 

and near surface microstructures, 14:28781 (BA;US) 
Grain Boundaries 

Grain-boundary, glassy-phase identification and possible arti- 

facts, 14:28844 (BA;US) 
Impact Strength 

Comprehensive review of modeling of impact damage in ceram- 
ics. Final technical report, March-October 1988, 14:28823 
(R;US) 

Performance Testing 

Fabrication and performance of SYNROC, 14:27966 (RA;US) 
Powders 

Method for synthesizing powder materials, 14:28770 (P;US) 
Superconductivity 

Texturing of RBazCu30, superconductors, 14:29084 (BA;US) 
Superconductors 

Central research project report on superconductivity (1988). 
Part 1. Materials and IR detectors. Final report, March- 
September 1988, 14:28824 (R;US) 

Therma! Expansion 

Thermal expansion coefficients of unidirectional fiber-reinforced 

ceramics, 14:28856 (J;US) 
CEREBRUM 
Blood Flow 

Effect of 4-hydroxypyrazolo (3,4-D) pyrimidine (allopurinol) on 
post-irradiation cerebral blood flow: implications of free- 
radical involvement, 14:29530 (R;US) 

Effect of disodium cromoglycate (DSCG) and antihistamines on 
post-irradiation cerebral blood flow and plasma levels of his- 
tamine and neurotensin, 14:29529 (R;US) 

CERIUM 140 TARGET 
Neutron Reactions 

Microscopic optical-model calculations of neutron total cross 

sections and cross section differences, 14:29750 (J;US) 
CERIUM 142 TARGET 

Microscopic optical-model calculations of neutron total cross 

sections and cross section differences, 14:29750 (J;US) 
CERIUM 144 
Radiative Corrections 

Method of correction of irradiation history in burn-up determina- 
tion using fission product cesium-137, cerium-144, and 
neodymium-148 as monitors, 14:28160 (R;CN;In Chinese) 

CERIUM FLUORIDES 
Scintillations 
Cerium fluoride, a new fast, heavy scintillator, 14:29304 (J;US) 
CERIUM OXIDES 
Phase Transformations 

Studies of Ill-V compounds in the megabar regime: Annual 

progress report (second year), 14:28877 (R;US) 
CESIUM 
Adsorption 

Experimental probe into adsorption of Sr, Cs in the Soil, 

14:29404 (R;CN;In Chinese) 
Chemical Reaction Kinetics 

Cesium exchange, selectivity, and fixation properties of +- 

titanium phosphate, 14:28117 (BA;US) 
Emission 

LFCM emission and off-gas system performance for feed com- 

ponent cesium, 14:27961 (RA;US) 
Materials Recovery 

Sixteen years of cesium recovery processing at Hanford’s B 

Plant, 14:27965 (RA;US) 

Removal 

_ Cesium removal from dilute streams with Epicor CS-1 ion ex- 
change resin, 14:28046 (R;US) 

Separation Processes 

Process selection study for the decontamination of liquid HLW 
produced by Eurex pilot plant, 14:27962 (RA;US) 

Volatility 

Studies on radioelement volatilization in the course of HLLW vit- 

rification, 14:27960 (RA;US) 
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CESIUM 134 
Radioecological Concentration 








CESIUM 134 
Radioecological Concentration 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
CESIUM 136 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
CESIUM 137 
Adsorption 
Sorption study of ®Sr, 'S7Cs and ?2”Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
Energy-Level Transitions 
Absolute measurement of the desintegration rate of 137 Cs by 
4PI (BS) e~-X coincidence method, 14:29827 (R;BR;In Por- 
tuguese) 
Leaching 
Statistical aspects of compliance with the WAPS radionuclide 
release specification, 14:28078 (R;US) 
Radiative Corrections 
Method of correction of irradiation history in burn-up determina- 
tion using fission product cesium-137, cerium-144, and 
neodymium-148 as monitors, 14:28160 (R;CN;In Chinese) 
Radioactivity 
Absolute measurement of the desintegration rate of 137 Cs by 
4P! (BS) e~-X coincidence method, 14:29827 (R;BR;In Por- 
tuguese) 
Radioecological Concentration 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
Radionuclide Migration 
Sorption study of ®Sr, '87Cs and 22”Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
CESIUM IODIDES 
Stability 
Studies on the radiation stability of cesium iodide: Final report, 
14:28381 (R;US) 
CESIUM ISOTOPES 
See also CESIUM 134 
CESIUM 136 
CESIUM 137 
Bes Theory 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 
Energy Spectra 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 
Removal 
Design and installation of the West Valley supernatant treatment 
system, 14:27991 (RA;US) 
CFFF 
See MHD GENERATOR CFFF 
CHALKS 
See LIMESTONE 
CHARGE-COUPLED DEVICES 
Physical Radiation Effects 
Response of charge-coupled devices to direct electron bom- 
bardment, 14:29315 (J;US) 
CHARGED-PARTICLE PRECIPITATION 
See also ELECTRON PRECIPITATION 
Precipitating ion and electron detectors (ssj/4) for the block 
5D/Flight 8 DMSP (Defense Meteorological Satellite Program) 
satellite. Interim report, 14:29590 (R;US) 
CHARM PARTICLES 
See also CHARMED BARYONS 
CHARMED MESONS 
Photoproduction 
Charm photoproduction results from NA14/, 14:29640 (R;CH) 
CHARMED BARYON RESONANCES 
See CHARMED BARYONS 





CHARMED BARYONS 
Research Programs 
Study of heavy-flavored particles: Progress report, November 1, 
1987—October 30, 1988, 14:29666 (R;US) 
CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 
Electromagnetic Particle Decay 
New results on J/y and 1’ decays from DASP, 14:29645 (RA;US) 
Hadronic Particle Decay 
New results on J/w and ~’ decays from DASP, 14:29645 (RA;US) 
CHARS 
Activation Energy 
Effects of in-situ heat treatment on coal char reactivity, 
14:27866 (BA:US) 
CHELATES 
Chemical Properties 
Use of ferrous chelates of SH-containing amino acids and pep- 
tides for the removal of NO, and SO2 from flue gas, 14:29143 
(J;US) 
CHELATING AGENTS 
Natural chelating agents for 
14:29053 (P;US) 
Leaching 
Release of organic chelating agents from solidified decontami- 
nation wastes, 14:27985 (RA;US) 
CHEMICAL ANALYSIS 
See also ION SELECTIVE ELECTRODE ANALYSIS 
Quality Assurance 
How do you assure the quality of chemical measurements when 
you seldom analyze the same kind of sample twice?: Devel- 
opment of the Quality Assurance Plan for the Condensed 
Matter and Analytical Science Division, 14:28969 (R;US) 
CHEMICAL EXPLOSIVES 
See also TNT 
Crystal Structure 
Prediction of the density of organic explosive compounds, 
14:29344 (BA;US) 
Detonations 
Flying-plate detonator using a high-density high explosive, 
14:29345 (P;US) 
Regeneration 
Preliminary evaluation of thermal systems for regenerating 
explosives-contaminated carbon: Safety, cost, and technical 
feasibility: Final report, 14:29340 (R;US) 
CHEMICAL HEAT PUMPS 
Coefficient Of Performance 
Perspectives for the development and production of absorption 
heat pumps, 14:28673 (R;DK;In Danish) 
Market 
Perspectives for the development and production of absorption 
heat pumps, 14:28673 (R;DK;In Danish) 
CHEMICAL INDUSTRY 
Processing 
An expert advisor for the selection of thermodynamic property 
estimation methods, 14:30218 (R;US) 
Water Pollution Control 
Economic analysis of proposed site-specific changes to water- 
quality regulations affecting Borden Chemical Company. Final 
report, 14:29439 (R;US) 
CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL REACTIONS 
See also ARYLATION 
DERIVATIZATION 
DESULFURIZATION 
HYDROGENATION 
OXIDATION 
PARTIAL OXIDATION PROCESSES 
Quantum Mechanics 
Quantum mechanics of chemical reactions: Recent develop- 
ments in reactive scattering and in reaction path 
Hamiltonians, 14:28976 (R;US) 


radionuclide decorporation, 
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CHONDRITES 
Age Estimation 





Strains 

Optical fiber sensor technique for strain measurement during 
materials deposition, chemical reaction, and relaxation, 
14:29326 (P;US) 

CHEMICAL WARFARE AGENTS 
Air Pollution 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 1. Method of assessment and appended data. 
Final report, 14:29366 (R;US) 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 2. A sample environmental assessment. Final 
report, 14:29368 (R;US) 

Arms Control 

Department of Defense FY 1990/FY 1991 biennial budget esti- 
mates submitted to Congress January 1989. Chemical 
Agents and Munitions Destruction Defense, 14:28733 (R;US) 

Organic Phosphorus Compounds 

Surface chemistry of organophosphorus compounds, 14:29369 

(R;US) 
CHERENKOV RADIATION 

Cherenkov free-electron laser. Final report, August 1985-July 

1988, 14:29088 (R;US) 
CHERNOBYLSK-4 REACTOR 
Failure Mode Analysis 

Expert systems for protective monitoring of facilities, 14:28456 

(BA;US) 
Meltdown 

Implications of the accident at Chernobyl for safety regulation of 
commercial nuclear power plants in the United Sates: Volume 
2, Appendix - Public comments and their disposition: Final re- 
port, 14:28443 (R;US) 

Implications of the accident at Chernobyl for safety regulation of 
commercial nuclear power plants in the United States: Vol- 
ume 1, Main report: Final report, 14:28442 (R;US) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHICKENS 
Erythrocytes 

X-ray structure of the nucleosome core particle, 14:29479 

(BA;US) 
CHINA 
Small-Scale Hydroelectric Power Plants 

Siphon-type power conduit system in small hydro power of 

China, 14:28201 (RA;CA) 
CHINON-2 REACTOR 
Reactor Dismantling 

Calculation with the Monte Carlo code TRIPOLI-2 of the G2 and 
Chinon A-2 structure activation in view of their dismantling, 
14:28313 (R;FR) 

CHINONE 
See BENZOQUINONES 
CHIRAL SYMMETRY 
Symmetry Breaking 
Walking technicolor beyond the ladder approximation, 14:29718 
(J;US) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
SODIUM CARBONATES 
CHLORIDES 
See also COPPER CHLORIDES 
LITHIUM CHLORIDES 
POTASSIUM CHLORIDES 
Particle Size 
Size quantization in layered Hglz colloids, 14:29004 (J;US) 
CHLORINATION 
Seawater 

Corrosion in seawater systems. Final report of the NKA project 

MAT 510, 14:28764 (R;DK) 


CHLORINE COMPOUNDS 
See also CHLORIDES 
CHLORINE OXIDES 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Excitation 
High-pressure specotroscopic studies of  dihalote- 
trakis(pivalato)dirhenium(IIl) metal-metal quadruply bonded 
complexes, 14:28999 (J;US) 
Redox Reactions 
Structural and kinetic investigations of a Te(III)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Tc''(DPPE)oClo] and 
trans-[Te!" (DPPE)2CloINOz3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 
CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
CHLORINE OXIDES 
Phase Studies 
Comparison of H . . . X interactions of metallic (TMTSF)2ASF¢, 
and insulating (TMTSF)2BF, via neutron diffraction at 20 K, 
14:28911 (BA;US) 
CHLOROFORM 
Ecological Concentration 
Groundwater monitoring in 1988 at three Oak Ridge National 
Laboratory inactive waste impoundments, 14:28066 (R;US) 
CHLOROPHYLL 
Contamination 
Isolation and purification of functional pea leaf mitochondria free 
of chlorophyll contamination, 14:29462 (RA;US) 
Fluorescence Spectroscopy 
Effects of molecular organization on photophysical behavior. 
Steady-state and real-time behavior of chlorophyll a 
fluorescence in spread monolayers of dipalmitoyiphos- 
phatidyicholine, 14:29006 (J;US) 
Molecular Structure 
Electrochemical and optical studies of model photosynthetic 
systems: Progress report, 1 July 1988-30 June 1989, 
14:28254 (R;US) 
Raman Spectroscopy 
Surface-enhanced resonance Raman spectroscopy of copper 
chlorophyllin on silver and gold colloids, 14:28989 (J;US) 
CHLOROPHYLL-BINDING PROTEINS 
Chemical Composiiion 
Characterization of PSIl-associated light-harvesting structures in 
the cyanobacterium Anacystis nidulans R 2, 14:29459 (RA;US) 
Characterization of pigment-proteins from Prochlorothrix hol- 
landica, a novel prokaryote containing chlorophyll A and B, 
14:29470 (RA;US) 
CHLOROPLASTS 
Cell Differentiation 
Nuclear loci that affect timing of LHCII assembly in maize, 
14:29469 (RA;US) 
Genes 
Transcription of the spinach chloroplast rocL and atpB genes by 
spinach chloroplast and E. coli RNA polymerases, 14:29471 
(RA;US) 
CHOLINE 
Energy Transfer 
Time-correlated photon-counting probe of singlet excitation 
transport and restricted rotation in Langmuir-Blodgett mono- 
layers, 14:29002 (J;US) 
Fluorescence Spectroscopy 
Effects of molecular organization on photophysical behavior. 
Steady-state and real-time behavior of chlorophyll a 
fluorescence in spread monolayers of dipalmitoylphos- 
phatidylcholine, 14:29006 (J;US) 
CHONDRITES 
Age Estimation 
Compaction ages, 14:29585 (BA;US) 





ERA Vol. 14, No. 14 455 








CHROMIUM 





Dissolution 
CHROMIUM CLIMATES 
Dissolution Modifications 


Kinetics and mechanism of thermal aging embrittlement of du- 
plex stainless steels, 14:28309 (BA;US) 
X-Ray Spectra 
Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 
CHROMIUM 50 TARGET 
Neutron Reactions 
Pre-equilibrium emission and nuclear level densities in neutron 
induced reactions on Fe, Cr and Ni isotopes, 14:29787 (R;XA) 
CHROMIUM 52 TARGET 
Binary and tertiary neutron induced reaction cross sections of 
chromium and iron, 14:29786 (R;XA) 
Pre-equilibrium emission and nuclear level densities in neutron 
induced reactions on Fe, Cr and Ni isotopes, 14:29787 (R;XA) 
CHROMIUM 53 
Energy Levels 


53Cr(n,n -y) reactions and the level structure of 53Cr, 14:29738 
(J;US) 
CHROMIUM 53 TARGET 
Neutron Reactions 
53Cr(n,n -y) reactions and the level structure of Cr, 14:29738 
(J;US) 
CHROMIUM ISOTOPES 
See also CHROMIUM 53 
Radioactivity 
ENDF/B-V1 evaluations for isotopes of Cr, Fe, Ni, Cu, and Pb, 
14:29800 (J;US) 
Targets 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
CHROMIUM-NICKEL STEELS 
See also STAINLESS STEEL-304 
Mechanical Properties 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Oxidation 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Evaluation 
Molecular approaches to genomic organization: Final report, 
May 15, 1983—December 31, 1988, 14:29446 (R;US) 
Separation Processes 
Nucleic acid isolation, 14:29375 (P;US) 
Purification of polymorphic components of complex genomes, 
14:29476 (P;US) 
CIRCUIT BREAKERS 
Testing 
Report concerning trials of electromagnetic pulses on a citel 
circuit-protection device, 14:29073 (R;FR;In French) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLAMS 
Preservation 
Depuration of shellfish by irradiation: Final technical report, Oc- 
tober 1, 1987—March 31, 1989, 14:29523 (R;US) 
CLATHRATES 
Research Programs 
Staging in layer intercalates: Progress report, 1 June 1988-30 
June 1989, 14:28876 (R;US) 
CLAYS 
See also BENTONITE 
MONTMORILLONITE 
Radioactive Waste Disposal 
Initial hydrothermal waste package release experiments using 
spent fuel with waste package components, 14:28120 (BA;US) 


Statistical models of crop production to assess the impacts of a 
COz induced climate change: Progress report, 14:29372 
(R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOSURES 
Evaluation 
Assessment of engineered barrier system and design of waste 
packages, 14:28089 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CO-GENERATION 
See COGENERATION 
COAGULATION (COLLOID) 
See FLOCCULATION 
COAL 
See also BROWN COAL 
Bentonite 
Walloon coal study, 14:27793 (R;AU) 
Bioconversion 
Molecular biological enhancement of coal biodesulfurization: 
Second quarter report, January—April 1989, 14:27806 (R;US) 
Biodegradation 
Microbial solubilization of coal, 14:27813 (P;US) 
Chemical Reactions 

Characterization of oxidized coal surfaces: Quarterly report, 

May 1988—-September 1988, 14:27821 (R;US) 
Cocombustion 

Cofiring of pelletized refuse-derived fuel with coal to achieve 

sulfur dioxide emissions requirements, 14:27868 (BA;US) 
Coking 

Metallurgical coals in Canada: resources, research and utiliza- 

tion, 14:27797 (R;CA) 
Combustion 

A clean coal combustion technology-slagging combustors, 
14:27848 (R;US) 

Ash formation and the laboratory simulation of fouling during 
combustion, 14:27856 (R;AU) 

Detailed modei for practical pulverized coal furnaces and gasi- 
fiers: Quarterly progress report No. 12, 1 November 1988-31 
January 1989, 14:27852 (R;US) 

Experimental studies on group ignition of a cloud of coal parti- 
cles: Quarterly progress report No. 2, November 16, 
1988—February 15, 1989, 14:27854 (R;US) 

Reduction of sulfur dioxide and nitrogen oxide by means of an 
injection device, 14:27835 (R;SE;In Swedish) 

Combustion Products 

Effects of in-situ heat treatment on coal char reactivity, 
14:27866 (BA;US) 

Research advances toward achieving the combustion of coal in 
CO2/Oz2 atmosphere, 14:27867 (BA;US) 

Combustion Properties 

Effects of coal structure on pulverized coal combustion pro- 
cesses: Quarterly technical progress report, January 1, 
1989—March 31, 1989, 14:27851 (R;US) 

Comminution 

Sulfur removal and comminution of carbonaceous material, 

14:27796 (P;US) 
Coprocessing 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, 1 December 
1988-28 February 1989, 14:27886 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—December 31, 
1988, 14:27894 (R;US) 
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COAL PREPARATION PLANTS 
On-Line Measurement Systems 





Dissolution 

Influence of organic coal structure on liquefaction behavior: An 
update with emphasis on low-severity conditions, 14:27814 
(R;US) 

Fluidized-Bed Combustion 

Present status and further development of PFBC combined- 

cycle plant, 14:27864 (RA;Fl) 
Hydraulic Fracturing 

Spalling and the development of a hydraulic-fracturing strategy for 

coal. Semiannual report, February-July 1988, 14:27844 (R;US) 
In-Situ Gasification 

Western Research Institute: Annual technical progress report, 

October 1987—September 1988, 14:27920 (R;US) 
Injection 

Replacement of oil by coal injection at the blast furnaces, 

14:27860 (R;AU) 
Macerals 

Coal characteristics by vitrinite and inertinite fluorescence, 
14:27826 (R;AU) 

Improved evaluation of Australian coking coals and blast fur- 
nace, 14:27825 (R;AU) 

Petrography 
Characterisation of coal and coke by automated petrographic 
analysis, 14:27823 (R;AU) 
Pyrolysis 
Oil from coal by flash pyrolysis, 14:27811 (R;AU) 
Research Programs 

Office of Coal Technology fiscal year 1989 program summary, 
14:28517 (R;US) 

The utilization of solid fuels. Catalogue of R and D contracts 
1988, 14:27792 (R;XE) 

Solubility 

Kinetics of coal conversion to soluble products: Quarterly re- 

port, October 1, 1988—-December 31, 1988, 14:27802 (R;US) 
Staged Combustion 

Fuel-nitrogen ratio as an NO, characteriser of steam coal, 

14:27858 (R;AU) 
Surface Properties 

Chemical characterization of the surface sites of coal: Technical 
progress report, June 15, 1988-September 14, 1988, 
14:27818 (R;US) 

Flotation and flocculation chemistry of coal and oxidized coals: 
Quarterly report, 15 December 1988-15 March 1989, 
14:27817 (R;US) 

Swelling 

Thermodynammics of the solvent swelling of coal: Progress re- 
port No. 42, 1 December 1988-28 February 1989, 14:27820 
(R;US) 

COAL DEPOSITS 
See also COAL SEAMS 
Oxidation 
Downhole determination of oxidised coal, 14:27824 (R;AU) 
COAL FINES 
Combustion Kinetics 
Transient group combustion, 14:27869 (BA;US) 
Corrosive Effects 
Erosivity of coal particles in coal-solvent slurries, 14:27829 
(BA;US) 
Pyrolysis 
Pyrolytic behavior of a coal particle, 14:27865 (BA;US) 
COAL FUEL CELLS 
Design 

Assessment and comparison of 100-MW coal gasification phos- 

phoric acid fuel cell power plants, 14:28591 (RA;US) 
Desulfurization 

Integration of internal gasifier sulfur capture techniques for fuel 

cell applications, 14:28600 (RA;US) 
Economics 

Comparative analysis of fuel processing alternatives for coal- 

based, high-temperature fuel cells, 14:28577 (RA;US) 
Electrodes 

Overview of DOE-funded trace contaminants R and D program 

related to molten carbonate fuel cells, 14:28636 (RA;US) 


Performance 
Assessment and comparison of 100-MW coal gasification phos- 
phoric acid fuel cell power plants, 14:28591 (RA;US) 
Systems Analysis 
Coal fueled molten carbonate fuel cell power system studies 
(Power range 200 MW), 14:28626 (RA;US) 
Technology Assessment 
Chemical flow sheeting of AFC power plants, 14:28633 (RA;US) 
COAL GASIFICATION 
Gaseification of coals in molten salt bath, 14:27809 (R;FR;In 
French) 
Economics 
New coal technologies, 14:27815 (RA;Fl) 
Environmental Effects 
Environmental engineering and analysis: Final report, 14:27838 
(R;US) 
S Codes 
Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly progress report No. 12, 1 November 1988-31 
January 1989, 14:27852 (R;US) 
Surveys 
Literature survey of mild gasification processes, co-products 
upgrading and utilization, and market assessment: Topical re- 
port, 14:27801 (R;US) 
Thermal Efficiency 
New coai technologies, 14:27815 (RA;FIl) 
COAL GASIFICATION PLANTS 
Economics 
Assessment and comparison of 100-MW coal gasification phos- 
phoric acid fuel cell power plants, 14:28591 (RA;US) 
COAL LIQUEFACTION 
Catalyst Supports 
Novel supports for coal liquefaction catalysts: Quarterly report 
No.2, December 1, 1988—February 28, 1989, 14:27807 (R;US) 
Chemical Reaction Kinetics 
Kinetics of coal conversion to soluble products: Quarterly re- 
port, October 1, 1988—December 31, 1988, 14:27802 (R;US) 
Measuring Instruments 
Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January—March 
1989, 14:27804 (R;US) 
Research Programs 
Direct liquefaction contractors’ review meeting: Proceedings, 
14:27798 (R;US) 
Indirect liquefaction contractors’ review meeting: Proceedings, 
14:27799 (R;US) 
Ultrasonic Waves 
Use of ultrasound for enhanced direct coal liquefaction: Quar- 
terly report, January 1989—March 1989, 14:27805 (R;US) 
COAL LIQUEFACTION PLANTS 
Erosion 
Erosivity of coal particles in coal-solvent slurries, 14:27829 
(BA;US) 
COAL LIQUIDS 
Hydrogenation 
Optimisation of hydrotreating catalysts, 14:27812 (R;AU) 
Thermodynamics 
Thermodynamics of coal liquid/solid systems: Quarterly progress 
report, January 16, 1987—April 16, 1989, 14:27808 (R;US) 
COAL MINES 
Degassing 
Methane drainage, 14:27841 (R;AU) 
Dusts 
Effect of mineral exposure on macrophage function. Final re- 
port, 14:27871 (R;US) 
Minerals 
Effect of mineral exposure on macrophage function. Final re- 
port, 14:27871 (R;US) 
COAL PREPARATION PLANTS 
Dewatering Equipment 
Optimisation of dewatering units in coal preparation plants, 
14:27794 (R;AU) 
On-Line Measurement Systems 
Ash control in coal preparation plants, 14:27795 (R;AU) 
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Methane 





COAL SEAMS 
Methane 
Development and evaluation of technology for methane produc- 
tion from a deep coal seam in the Piceance Basin. Final 
report, April 15, 1983-December 31, 1987, 14:27905 (R;US) 
COAL TAR 
Cracking 
Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 
Hydrogenation 
Oil from coal by flash pyrolysis, 14:27811 (R;AU) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CDIF 
MHD GENERATOR CFFF 
MHD GENERATOR UTS! 
Bottoming Cycles 
Heat and seed recovery technology project, 14:28554 (RA;US) 
Integrated MHD bottoming cycle, 14:28556 (RA;US) 
MHD heat recovery seed recovery development, 14:28553 
(RA;US) 
Design 
Conceptual design of a coal-fired retrofit, 14:28560 (RA;US) 
Conceptual design of the Scholz MHD retrofit plant, 14:28561 
(RA;US) 
MHD technical support services, 14:28562 (RA;US) 
Feasibility Studies 
MHD technical support services, 14:28562 (RA;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COASTAL REGIONS 
Oil Spills 
Sea otter oil-spill mitigation study, 14:27892 (R;US) 
COATED FUEL PARTICLES 
Defects 
Determination of defective SiC fraction and free uranium fraction 
in the HTGR fuel compacts, 14:28315 (R;JP;in Japanese) 
Fabrication 
Determination of defective SiC fraction and free uranium fraction 
in the HTGR fuel compacts, 14:28315 (R;JP;ln Japanese) 
Fission Product Release 
Analysis method of the coated fuel particle failure and fractional 
release from fuel elements of HTTR, 14:28390 (R;JP;In 
Japanese) 
Fuel Element Failure 
Analysis method of the coated fuel particle failure and fractional 
release from fuel elements of HTTR, 14:28390 (R;JP;In 
Japanese) 
COATINGS 
See also ANTIREFLECTION COATINGS 
DIPPED COATINGS 
PROTECTIVE COATINGS 
Deposition 
Integrated model for sputter coating uniformity, 14:30014 (RA;US) 
COAXIAL CABLES 
Design 
Radio frequency coaxial feedthrough, 14:29136 (P;US) 
COBALT 
Biological Effects 
Regulation of alcohol dehydrogenase 
aminocyclopropane-1-carboxylic acid in 
14:29550 (RA;US) 
COBALT 59 TARGET 
Neutron Reactions 
Some activation cross sections evaluated simultaneously by dif- 
ferential and integral measurements, 14:29792 (RA;SU) 
COBALT ALLOYS 
See also KANTHAL 


levels by 1- 
maize roots, 


Catalytic Effects 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Microstructure 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
COBALT COMPLEXES 
Catalytic Effects 
Oxygen reduction of pyrolyzed metal complexes: effect of the 
central metal ion, 14:28614 (RA;US) 
Gel Permeation Chromatography 
Preliminary studies of cobalt complexation in groundwater, 
14:28028 (R;GB) 
COGENERATION 
Feasibility Studies 
Assessment of commercial and industrial cogeneration potential 
in the Pacific Northwest, 14:28702 (R;US) 
implementation 
International workshop on innovative DSM [demand-side man- 
agement] techniques: Proceedings, 14:28534 (R;US) 
Solid Electrolyte Fuel Cells 
Electric and cogeneration applications for solid oxide fuel cell 
systems, 14:28627 (RA;US) 
COHERENT RADIATION 
Mutual coherence of two coupled multiline continuous-wave HF 
lasers. Technical report, 14:29091 (R;US) 
Theory for optimization of two-photon-resonant sum-frequency 
mixing in Hg, 14:29103 (BA;US) 
COILS (ELECTRIC) 
See ELECTRIC COILS 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE METHODS 
Radioisotopes 
Coincidence system for radionuclide standardization using sur- 
face barrier detectors, 14:29823 (RA;BR) 
Surface Barrier Detectors 
Coincidence system for radionuclide standardization using sur- 
face barrier detectors, 14:29823 (RA;BR) 
COINCIDENCE SPECTROMETRY 
Beta Detection 
Absolute measurement of the desintegration rate of 137 Cs by 
4PI (BS) e--X coincidence method, 14:29827 (R;BR;In Por- 
tuguese) 
X-Ray Detection 
Absolute measurement of the desintegration rate of 137 Cs by 
4PI (BS) e--X coincidence method, 14:29827 (R;BR;In Por- 
tuguese) 
COKE 
Deposition 
Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 
Mechanical Tests 
Improved evaluation of Australian coking coals and blast fur- 
nace, 14:27825 (R;AU) 
Petrography 
Characterisation of coal and coke by automated petrographic 
analysis, 14:27823 (R;AU) 
COKING 
Research Programs 
Metallurgical coals in Canada: resources, research and utiliza- 
tion, 14:27797 (R;CA) 
COLD PLASMA 
Plasma Diagnostics 
Measurement of H and Ho populations in-situ in a low- 
temperature plasma by vacuum-ultraviolet laser-absorption 
spectroscopy, 14:29606 (R;US) 
COLLIDING BEAMS 
Beam Dynamics 
Colliding effects in compensated bunches of linear colliders, 
14:29192 (R;SU;In Russian) 
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COMMUNITIES 
Resource Management 





Lifetime 
Phase convection during colliding interaction and lifetime of 
beams in electron-positron storage rings. 1. Nonlinear reso- 
nance catalogue, 14:29267 (R;SU;In Russian) 
Linear Accelerators 
Colliding effects in compensated bunches of linear colliders, 
14:29192 (R;SU;In Russian) 
Scintillation Counters 
Development of new scintillating fiber detectors for high energy 
physics applications, 14:29166 (J;US) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Plasma Heating 
Quiver-kinetic formulation of radio-frequency heating and con- 
finement in collisional edge plasmas, 14:29961 (J;US) 
COLLISIONLESS PLASMA 
Transport Theory 
Anomalous particle pinch for collisionless plasma, 14:29918 
(R;US) 
COLLOID COAGULATION 
See FLOCCULATION 
COLLOIDS 
See also FOAMS 
Crystal Structure 
Structure of colloidal aggregates, 14:28839 (BA;US) 
Melting 
Free-expansion melting of a colloidal monolayer, 14:28936 (J;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLORADO 
Sandstones 
Differences in fracture characteristics and related production, 
14:27901 (J;US) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMANCHE PEAK-1 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Comanche 
Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 50- 
445 and 50-446): Supplement No. 21, 14:28438 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of Comanche 
Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 50- 
445 and 50-446): Supplement No. 21, 14:28438 (R;US) 
COMANCHE PEAK-2 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Comanche 
Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 50- 
445 and 50-446): Supplement No. 21, 14:28438 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of Comanche 
Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 50- 
445 and 50-446): Supplement No. 21, 14:28438 (R;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Coal Gasification 
New coal technologies, 14:27815 (RA;Fl) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Flame Propagation 
Radiation enhancement of natural gas flames using plasmas. 
Phase 2. Annual report, October 1987-October 1988, 
14:27908 (R;US) 
Mathematical Models 
The modelling of ignition in swirl burners for pulverised coal, 
14:27857 (R;AU) 


Planning 
PREPP criticality control, 14:28050 (R;US) 
S Codes 
Detailed model for practical pulverized coal furnaces and gasi- 
fiers: Quarterly progress report No. 12, 1 November 1988-31 
January 1989, 14:27852 (R;US) 
COMBUSTION CHAMBERS 
Liners 
Combustion chamber liner, 14:28716 (P;US) 
COMBUSTION PRODUCTS 
Molecular Structure 
Stimulated emission pumping spectroscopy of jet-cooled C3, 
14:29621 (J;US) 
COMBUSTION PROPERTIES 
Fluorescence Spectroscopy 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
Laser Spectroscopy 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 
Design 
Combustor for fine particulate coal, 14:29140 (P;US) 
Performance 
A clean coal combustion technology-slagging combustors, 
14:27848 (R;US) 
Soot 
Soot formation behind a bluff-body burner. Final report, May 
1883-October 1985, 14:29139 (R;US) 
COMETS 
Nondestructive Analysis 
Non-destructive analyses of cometary nucleus samples using 
synchrotron radiation, 14:29572 (R;US) 
COMMENSALISM 
See SYMBIOSIS 
COMMERCIAL BUILDINGS 
Design 
Building design in the 1990s: The next generation of energy de- 
sign standards and tools, 14:28683 (R;US) 
Energy Conservation 
Analysis of electric alternatives to cogeneration in commercial 
buildings: Final report, 14:28675 (R;US) 
Energy Consumption 
Commercial buildings consumption and exenditures 1986: Non- 
residential buildings energy consumption survey, 14:28672 
(R;US) 
Energy Expenses 
Commercial buildings consumption and exenditures 1986: Non- 
residential buildings energy consumption survey, 14:28672 
(R;US) 
Peak Load 
Setbacks and peak loads in commercial buildings, 14:28546 
(R;US) 
Power Demand 
Load impacts of energy management hardware, 14:28709 (R;US) 
Surveys 
Commercial buildings consumption and exenditures 1986: Non- 
residential buildings energy consumption survey, 14:28672 
(R;US) 
COMMERCIAL SECTOR 
Cogeneration 
Assessment of commercial and industrial cogeneration potential 
in the Pacific Northwest, 14:28702 (R;US) 
COMMUNITIES 
Resource Management 
Environmental impact research program: distance-sampling 
techniques. Section 6.2.2. US Army Corps of Engineers 
Wildlife Resources Management Manual. Final report, 
14:28512 (R;US) 
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COMPACT IGNITION TOKAMAK 
Design 





COMPACT IGNITION TOKAMAK 
Design 
Compact ignition tokamak conventional facilities optimization, 
14:29992 (R;US) 
Tokamak coil current trajectories including structure, 14:30129 
(J;US) 
Heat Exchangers 
Analysis of the compact ignition tokamak heat removal system 
condenser, 14:30056 (J;US) 
lIcr Heating 
ICRF antenna designs for CIT and Alcator C-Mod, 14:29982 
(R;US) 
Magnet Coils 
Electromechanical analysis of the technology demonstrator for 
the IGNITEX fusion device, 14:30137 (J;US) 
Microwave Heating 
Transient microwave heating of compact toroidal plasmas, 
14:30172 (J;US) 
Neutral Atom Beam injection 
Neutral beam penetration considerations for CIT, 14:30127 (J;US) 
Optimization 
Design optimization of ignited tokamaks, 14:30047 (J;US) 
Plasma Confinement 
Ignition experiment in a single-turn-coil tokamak, 14:30062 (J;US) 
Plasma Diagnostics 
C.1.T. alpha particle extraction and measurement: Low-Z ablation 
cloud profile simulation for alpha-particle diagnostics: Progress 
report, September 1988 to April 1989, 14:29921 (R;US) 
Development of EUV optics for alpha particle diagnostics: Final 
report, 14:29920 (R;US) 
Plasma Simulation 
On the consequences of electrical failures of PF magnet sys- 
tems for fusion reactors, 14:30119 (J;US) 
Plasma simulation and surface effects in a high-field tokamak 
ignition experiment, 14:30075 (J;US) 
Plasma Waves 
Sawtooth effects in elongated, high-current tokamak reactors, 
14:30170 (J;US) 
Reactor Start-Up 
An eigenexpansion technique for modelling plasma start-up, 
14:30118 (J;US) 
Risk Assessment 
Critical safety function guidelines for experimental fusion facili- 
ties, 14:30111 (J;US) 
Safety 
Safety analysis of the compact ignition tokamak radiation shield, 
14:30057 (J;US) 
Solenoids 
Design and R and D for the 22 T central solenoid for CIT, 
14:30117 (J;US) 
Stress Analysis 
On the survivability of diagnostic windows in the CIT reactor, 
14:30050 (J;US) 
Two-Dimensional Calculations 
Two-dimensional discrete ordinates calculations of prompt radi- 
ation responses in the 1.75 m CIT, 14:30061 (J;US) 
COMPACT TORUS 
See also FIELD-REVERSED THETA PINCH DEVICES 
Plasma Diagnostics 
Aerospace and energetics research program: Annual report, 15 
August 1987-14 August 1988, 14:29919 (R;US) 
COMPLEX TERRAIN 
Air Pollution 
SCREEN model, Version 1.1 (for microcomputers). Model- 
Simulation, 14:29384 (R;US) 
COMPLEXES 
See also ACTINIDE COMPLEXES 
CHELATES 
LEAD COMPLEXES 
RARE EARTH COMPLEXES 
SELENIUM COMPLEXES 
Excited-state energetics and dynamics of large molecules, com- 
plexes, and clusters. Final report, May 1985-July 1988, 
14:29592 (R;IL) 


Molecule Collisions 
[Half collision studies of inelastic energy transfer processes]: 
Progress report, FY1988—1989, 14:29599 (R;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPLIANCE 
Monitoring 

Plans for evaluation of the Waste Isolation Pilot Plant’s compli- 
ance with EPA standards for radioactive waste management 
and disposal, 14:28081 (R;US) 

COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Cathodic Protection 

Electrolytic protection against high-temperature oxidation. Final 

report, February 1987-February 1988, 14:28873 (R;US) 
Electrochemistry 

Electrochemical studies of thin films of conducting polymers and 
conducting polymer composites deposited on metal and semi- 
conductor electrodes, 14:28917 (BA;US) 

Failure Mode Analysis 

Mechanical properties of neat polymer matrix materials and their 
unidirectional carbon fiber-reinforced composites. Interim re- 
port, May 1984-May 1985, 14:28882 (R;US) 

Image Processing 

Estimating effective moduli of composites using quantitative im- 

age analysis, 14:28890 (R;US) 
Materials Testing 

Structural testing of metal/composite conical strutures with 

holes, 14:29125 (R;US) 
Matrix Materials 

Micromechanisms of fatigue crack growth and fracture tough- 
ness in metal-matrix composites. Technical report, 1 
August-31 December 1988, 14:28872 (R;US) 

Structures and properties of magnesium-base composites, 
14:28871 (R;US) 

Mechanical Properties 

Mechanical properties of neat polymer matrix materials and their 
unidirectional carbon fiber-reinforced composites. Interim re- 
port, May 1984-May 1985, 14:28882 (R;US) 

Plasticity 

Microplasticity phenomena in graphite/magnesium metal matrix 

composites, 14:28923 (BA;US) 
Shear 

Interfacial shear phenomena in graphite epoxy composites un- 
der impact loading using dynamic moire interferometry, 
14:28921 (BA;US) 

Texture 
Quantitative texture analysis in multiphase materials with over- 
lapping Bragg reflections, 14:28878 (R;DE) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 
Cooling Systems 
Efficiency study of oil cooling of a screw compressor, 14:28703 
(R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Parallel algorithms for computer vision. Annual report No. 2, 31 
August 1986-31 August 1987, 14:30192 (R;US) 

Performance evaluation of parallel algorithms and architectures 
in concurrent multiprocessor systems. Final report, January- 
September 1987, 14:30194 (R;US) 

Algorithms 

Accurate modeling of parallel scientific computations. Final re- 
port, 14:30188 (R;US) 

Implementing Recurrent Back Propagation on the Connection 
Machine. Final report, 14:30190 (R;US) 

Multistage linear-array assignment problem. Final report, 
14:30187 (R;US) 

Design 
Data flow machine for data driven computing, 14:30217 (P;US) 
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CONCRETES 
Decontamination 





COMPUTER CODES 
See also A CODES 
B CODES 
C CODES 
D CODES 
E CODES 
G CODES 
M CODES 
O CODES 
P CODES 
R CODES 
S CODES 
V CODES 
W CODES 
Computer simulation of solid electrolyte fuel cells, 14:28665 
(BA;US) 
Crystallography at the national synchrotron light source, 
14:29483 (BA;US) 
Modeling of heat flux distortion around heat flux sensors, 
14:28685 (BA;US) 
Rietveld analysis of multiple phase samples at IPNS, 14:28910 
(BA;US) 
Algorithms 
Comparison of three approximations to the linear-linear nodal 
transport method in weighted diamond-difference form, 
14:28352 (J;US) 
C Codes 
Measurement of off-axis energy deposition from 100 MeV elec- 
trons traversing water and liquid nitrogen, 14:29210 (J;US) 
D Codes 
Two-dimensional discrete ordinates calculations of prompt radi- 
ation responses in the 1.75 m CIT, 14:30061 (J;US) 
Evaluation 
Inventory of numerical codes available for high-level nuclear 
waste repository performance modeling at Yucca Mountain, 
Nevada, 14:28025 (R;US) 
| Codes 
Plasma simulation and surface effects in a high-field tokamak 
ignition experiment, 14:30075 (J;US) 
M Codes 
The intelligent random number technique in MCNP, 14:28376 
(J;US) 
P Codes 
A PC-based package for interactive assessment of MHD equi- 
librium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:30066 (J;US) 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
R Codes 
REAC2, 14:29949 (J;US) 
T Codes 
Optimized multi-modal-operation designs for ITER, 14:30088 
(.J;US) 
Verification 
Use of three computer codes in the analysis of tunnel intersec- 
tion stability under quasi-static loading, 14:28058 (R;US) 
W Codes 
Accommodation of liquid metal by cavity liners, 14:28325 (J;US) 
Y Codes 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
a Codes 
Analysis of the compact ignition tokamak heat removal system 
condenser, 14:30056 (J;US) 
Assessment of the MHD capability in the ATHENA code using 
data from the ALEX facility, 14:30136 (J;US) 
COMPUTER GRAPHICS 
Algorithms 
Parallel algorithms for computer vision. Annual report No. 2, 31 
August 1986-31 August 1987, 14:30192 (R;US) 
Optimization 
That looks great, but how do | get anyone to buy it?: Promoting 
visualization at ORNL, 14:30176 (R;US) 


Training 
How to (and not to) introduce computer graphics to design pro- 
fessionals, 14:30199 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Operation 
C-Division annual review and operating plan, 14:30210 (R;US) 
COMPUTER OUTPUT DEVICES 
Computer Architecture 
Vector generator scan converter, 14:30215 (P;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
D Codes 

User's guide for Sandia’s DRAM [Dynamic Response of Articu- 

lated Machinery] user-written subroutines, 14:29074 (R;US) 
a Codes 
ATHENA AIDE: An expert system for ATHENA code input 
model preparation, 14:29117 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Data Analysis 
Stanford Linear Collider History Data Facility, 14:29247 (R;US) 
Design 

Software design for the instrument control computer at new spe- 

cial recovery, 14:30209 (R;US) 
Energy Management Systems 

Software and energy management systems Proceedings, 

14:28696 (R;FR;In FR, EN) 
Heat Transfer 

Software and energy management systems Proceedings, 

14:28696 (R;FR;In FR, EN) 
Three-Dimensional Calculations 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 2, Assessment and 
verification results, 14:28371 (R;US) 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 1, Numerical 
methods and input instructions, 14:28370 (R;US) 

Time Dependence 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 2, Assessment and 
verification results, 14:28371 (R;US) 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 1, Numerical 
methods and input instructions, 14:28370 (R;US) 

COMPUTERIZED SIMULATION 
Algorithms 
Lookahead in parallel discrete-event simulation, 14:30191 (R;US) 
COMPUTERIZED TOMOGRAPHY 
Therapeutic Uses 
Medical working places in computer-aided diagnosis and ther- 
apy planning, 14:29506 (RA;DD;In German) 
COMPUTERS 
See also CRAY COMPUTERS 
HYPERCUBE COMPUTERS 
MICROPROCESSORS 
Security 
Restricted Data Transmission Controller progress report for 
1989, 14:30225 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
See also REINFORCED CONCRETE 
Attenuation 

Transmission of gamma-ray radiation through concrete shield- 

ing materials, 14:29811 (RA;BR) 
Chemical Reactions 

Core-concrete interactions using molten steel with zirconium ona 

basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
Decontamination 

Shippingport Station Decommissioning Project: Contaminated 

concrete removal: Topical report, 14:28142 (R;US) 
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CONCRETES 
Gamma Radiation 





Gamma Radiation 

Transmission of gamma-ray radiation through concrete shield- 

ing materials, 14:29811 (RA;BR) 
Heat Flux 

Modeling of heat flux distortion around heat flux sensors, 

14:28685 (BA;US) 
Performance Testing 

Evaluation of cement composites for tritiated water fixation, 

14:27947 (RA;US) 
Removal 

Nuclear power plant Niederaichbach - dismantling and concrete 

removal, 14:28420 (RA;US) 
Shields 
Neutron transport and activation analysis for the IGNITEX de- 
vice, 14:30052 (J;US) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONICAL CONFIGURATION 
Structural testing of metal/composite conical strutures with 
holes, 14:29125 (R;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 

Computational techniques for shock-wave diffraction problems. 
Final report, 1 October 1985-30 September 1988, 14:29861 
(R;US) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Corrosion Protection 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
Decontamination 

Development and demonstration of the DWPF canister decon- 

tamination process using frit slurry blasting, 14:27963 (RA;US) 
Design 

Defense Waste Processing Facility wasteform and canister de- 
scription: Revision 2, 14:28043 (R;US) 

Self-adjustable supplemental support system for a cylindrical 
container in a housing, 14:29070 (P;US) 

Structural evaluation of BWIP high-level radioactive waste pack- 
ages using current and proposed alternative design criteria, 
14:28011 (RA;US) 

Performance 

Commercial disposal of high integrity containers (HICs) contain- 
ing EPICOR-II prefilters from Three Mile Island: reflections 
and projections, 14:27984 (RA;US) 

Technology Assessment 
Flexible storage and operation with OSSC’s, 14:28018 (RA;US) 
Welding 
Development of the DWPF canister closure, 14:27987 (RA;US) 
CONTAINMENT SYSTEMS 
Design 

Re-useable modular containment system for use in the decom- 

missioning of plutonium active plant, 14:29066 (RA;US) 
CONTAMINATION 
Mitigation 
Drilling and sampling procedures to minimize borehole cross- 
contamination, 14:28054 (R;US) 

CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ROD DRIVES 

Power Supplies 

New low-frequency power unit based on principle of converting 

phase condenser, 14:28363 (R;CN;In Chinese) 


CONTROL ROOMS 
Human Factors 
Improvement of incidental recovery performances on console by 
the use of synthesis images in the monitoring phase, 
14:28362 (R;FR) 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ELECTRONIC GUIDANCE 
Design 
An active feedback system toe control synchrotron oscillations in 
the SLC Damping Rings, 14:29245 (R;US) 
Control system considerations for the AHF [Advanced Hadron 
Facility], 14:29239 (R;US) 
CONTROLLED ATMOSPHERES 
Light Transmission 
Attenuation of visible energy in a polluted atmosphere. Sum- 
mary report, October 1986-May 1987, 14:29365 (R;US) 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANT LOOPS 
Materials Testing 
Comparison of PCA versus tungsten in TIBER-II in-board shield 
and impact of nuclear data uncertainties on machine cost, 
14:30103 (J;US) 
The role of carbides in the corrosion behavior of FE-12Cr- 
1MoVW steel in liquid lithium, 14:28811 (J;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
Comparative Evaluations 
Efficiency study of oil cooling of a screw compressor, 14:28703 
(R;US) 
Design 
Development of cooling system in air-cooled PAFC, 14:28598 
(RA;US) 
COPOLYMERS 
Chemical Preparation 
Photoinduced charge separation by polymerbound chro- 


mophores: Progress report, 1 July 1988-30 June 1989, 
14:29031 (R;US) 
COPPER 
Diffraction 


Surface and near-surface structure of p(2x2)S/Cu(001) deter- 
mined with ARPEFS, 14:28788 (BA;US) 
Electronic Structure 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
Interfaces 
Studies of the Ag/Cu(110) bimetallic interface using optical 
second-harmonic generation, 14:28759 (R;US) 
lon Collisions 
Skipping motion in small-angle ion-surface scattering, 14:29849 
(J;US) 
Lanthanum 139 Reactions 
Systematics of complex fragment emission from La induced re- 
actions at E/A = 47 MeV, 14:29733 (R;US) 
Physical Radiation Effects 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
Sorptive Properties 
Growth modes of vapor-deposited bismuth on a Cu(110) sur- 
face, 14:29026 (J;US) 
Welded Joints 
Creep properties of welded joints in OFHC copper for nuclear 
waste containment, 14:28086 (R;SE) 
X-Ray Fluorescence Analysis 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
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COPPER SELENIDE SOLAR CELLS 
Fabrication 





X-Ray Spectra 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 


COPPER 64 


Beta-Minus Decay 
Structure of neutron-rich ’4Zn from 7*Cu decay and shell-model 
calculations for even-A Zn nuclei, 14:29742 (J;US) 


COPPER ALLOYS 


See also MONEL 400 
Catalytic Effects 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Electronic Structure 
Electronic structure of Ni-Cu alloys studied by spectroscopic el- 
lipsometry, 14:28821 (J;US) 
Microstructure 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Scattering 
First principles theory of fermi-surface driven concentration 
waves in Cu-Pd;_, alloys, 14:28792 (BA;US) 
Symmetry 
Al-Cu-Ru: An icosahedral alloy without phason disorder, 
14:28820 (J;US) 


COPPER CHLORIDES 


Transmission Electron Microscopy 
Contributions of electron microscopy to the understanding of re- 
actions on compound semiconductor surfaces, 14:28896 
(BA;US) 


COPPER COMPLEXES 


Chemical Preparation 
Preparation of aryl, alkynyl, and vinyl organocopper compounds 
by the oxidative addition of zerovalent copper to carbon- 
halogen bonds, 14:29010 (J;US) 
Radiolysis 
Thermal and photochemical reactions of d? metal complexes: 
the silver(Il) macrocycles, 14:29034 (J;US) 


COPPER COMPOUNDS 


See also COPPER OXIDES 
COPPER SELENIDES 
COPPER SULFATES 
CUPRATES 
Cuprates 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
Molecular Structure 
Copper x-ray absorption spectroscopic studies of the bovine 
plasma amine oxidase-sulfide complex, 14:29443 (J;US) 
Order-Disorder Transformations 
X-ray scattering studies of non-equilibrium ordering processes: 
Progress report, November 1, 1988—October 31, 1989, 
14:29838 (R;US) 
Raman Spectroscopy 
Surface-enhanced resonance Raman spectroscopy of copper 
chlorophyllin on silver and gold colloids, 14:28989 (J;US) 
Sorptive Properties 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 


COPPER IONS 


Electronic Structure 
Semiempirical studies of atomic structure: Progress report, 1 
July 1988—1 April 1989, 14:29600 (R;US) 
COPPER ISOTOPES 
See also COPPER 64 
Radioactivity 
ENDF/B-VI evaluations for isotopes of Cr, Fe, Ni, Cu, and Pb, 
14:29800 (J;US) 
COPPER OXIDES 
Chemical Vapor Deposition 
Organometallic chemical vapor deposition routes to high T- su- 
perconducting Tl-Ba-Ca-Cu-O films, 14:28859 (J;US) 


Crystal Structure 
Variation of superlattice structure of the BizSr,_,CuO,_, super- 
conductor with composition and thermal history, 14:28825 
(R;US) 
Current Density 
Grain boundary segregation and critical current density in 
YBazCu307_, superconductors, 14:29085 (BA;US) 
Deformation 
Deformation characteristics of textured BigSr, 5Ca; 5Cu203,x 
and YBazCu3O¢,x polycrystals, 14:28849 (BA;US) 
Electrochemistry 
Evaluation of Li/CuO and Li/Cu,O(PO,4)2 D-cells, 14:28508 
(BA;US) 
Extrusion 
Production of wires and coils from high-temperature supercon- 
ducting materials, 14:28826 (R;US) 
Fabrication 
The relation of YBazCu307_, properties to densification tech- 
nique, 14:29083 (BA;US) 
Magnetic Properties 
Antiferromagnetism in (Cao g5Sto.45)CuO2, the parent of the 
cuprate family of superconducting compounds, 14:28863 
(J;US) 
Phase Studies 
Direct observations of transitions in YBazCu307_, controlled by 
oxygen loss, 14:28838 (BA;US) 
Phase Transformations 
Phase transformations and thermodynamic behavior of the 
YBazCu3O0, system via EMF measurements, 14:28837 
(BA;US) 
Photoelectron Spectroscopy 
An XPS study of YBazCu30, surface corrosion, 14:28850 
(BA;US) 
Physical Radiation Effects 
Insensitivity of YBazCu3;07_ to ionizing radiation, 14:28862 
(J;US) 
Processing 
Superconducting materials and method of making same, 
14:28886 (P;US) 
Superconducting Composites 
Pyrolytic citrate synthesis and ozone annealing. Two key steps 
toward the optimization of sintered YBCO, 14:28829 (R;IT) 
Superconductivity 
Grain size effects on the transport critical current density of 
Lapg_,Sr,CuO,, 14:28842 (BA;US) 
Measurement of residual stress in a Ba-Y-Cu-O superconduc- 
tor, 14:28848 (BA;US) 
Organometallic chemical vapor deposition routes to high T; su- 
perconducting T|-Ba-Ca-Cu-O films, 14:28859 (J;US) 
Superconducting properties of LaBagCu30, and YBazgCu3Qy, 
14:28841 (BA;US) 
Superconducting properties of high T. rare earth barium copper 
oxides, 14:28853 (BA;US) 
Synthesis 
Processing chemically prepared Tl-Ca-Ba-Cu oxide supercon- 
ductors, 14:28836 (R;US) 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
Thermodynamic Properties 
Experimental and thermodynamic study of nonstoichiometry in 
<YBagCu307_,>, 14:28831 (R;US) 
Thin Films 
Thin film superconductors and process for making same, 
14:28834 (P;US) 
Young Modulus 
Young’s modulus measurement of polycrystalline YBazCu3O7 _ ; 
superconductor, 14:28847 (BA;US) 
COPPER SELENIDE SOLAR CELLS 
Efficiency 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
Fabrication 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
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COPPER SELENIDES 





Stoichiometry 
COPPER SELENIDES COSMOLOGICAL MODELS 
Stoichiometry Information 
CulnSe> films and solar cells obtained by selenization of evapo- Information aspects of type IX cosmological models, 14:29579 
rated Cu-in layers, 14:28929 (J;US) (R;BR) 
Vacuum Coating COST 
CuinSe, films and solar cells obtained by selenization of evapo- Evaluation 


rated Cu-in layers, 14:28929 (J;US) 
COPPER SULFATES 
Toxicity 
Multispecies methods of testing for toxicity: Use of the Rhizobium- 
legume symbiosis in nitrogen fixation and correlations between 
responses by algae and terrestrial plants, 14:28253 (R;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
COPROCESSING 
Yields 
Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—December 31, 
1988, 14:27894 (R;US) 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Chemical Reactions 
Core-concrete interactions using molten steel with zirconium on a 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORNEA 
Biological Radiation Effects 
Millimeter-wave ocular effects. Annual 
December 1986, 14:29559 (R;CA) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION RESISTANT ALLOYS 
Corrosion phase formation on container alloys in basalt reposi- 
tory environments, 14:28121 (BA;US) 
Materials Testing 
Test methods for selection of materials of construction for high- 
level radioactive waste vitrification, 14:28101 (BA;US) 
COSMIC DUST 
Recovery 
Effectiveness of intact capture media, 14:29582 (R;US) 
COSMIC KAONS 
Cosmic Ray Flux 
Measurements of K/PI ratio 
(R;BR;In Portuguese) 
Half-Life 
Measurements of K/PI ratio i 
(R;BR;In Portuguese) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PIONS 
Cosmic Ray Flux 
Measurements of K/PI ratio 
(R;BR;In Portuguese) 
Half-Life 
Measurements of K/PI ratio 
(R;BR;In Portuguese) 
COSMIC RADIATION 
See also COSMIC KAONS 
COSMIC PIONS 
Dose Equivalents 
Galactic cosmic radiation doses to astronauts outside the mag- 
netosphere, 14:29808 (R;US) 
COSMIC SHOWERS 
Data Acquisition Systems 
A cluster finding trigger processor for a high energy physics ex- 
TUS) searching for new source of CP violation, 14:29308 
(J; 


report, January- 


n cosmic radiation, 14:29669 


> 


cosmic radiation, 14:29669 


n cosmic radiation, 14:29669 


in cosmic radiation, 14:29669 


Methods to integrate demand and supply options and an evalu- 
ation of least cost planning models: US Department of 
Energy Least-Cost Utility Planning program integrated utility 
planning, 14:28531 (R;US) 

COST ESTIMATION 
R Codes 

Replacement energy cost analysis package (RECAP): User’s 

guide, 14:28350 (R;US) 
COULOMB EXCITATION 
Differential Cross Sections 
Covariant formulation of Coulomb excitation in heavy ion colli- 
sions at ultra-relativistic energies, 14:29772 (R;BR) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Solitons 

Soliton behaviour of crack propagation in brittle materials, 

14:29841 (R;XA) 
CRAY COMPUTERS 
Uses 
Interprocess communications and application to physical nu- 
merical modeling, 14:30207 (R;US) 
CREEKS 
See STREAMS 
CRESOLS 
Pyrolysis 

Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 

CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL CURRENT 
Superconducting Composites 

Transport critical current measurements on Y, Baz Cu3 O7, 

14:29860 (R;IT) 
CRITICAL HEAT FLUX 
Computer Calculations 
New critical heat flux method for RELAP5/MOD3: Completion 
report, 14:29116 (R;US) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Losses 

Evaluation of the kriging method to predict 7-h seasonal mean 
ozone concentrations for estimating crop losses (journal ver- 
sion), 14:29377 (R;US) 

Productivity 

Statistical models of crop production to assess the impacts of a 
COz induced climate change: Progress report, 14:29372 
(R;US) 

Uses 
Energy crops. What little we know, 14:28250 (R;CA) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOSTATS 
Fabrication 

A variable temperature cryostat that produces in situ clean-up of 

germanium detector surfaces, 14:29306 (J;US) 
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DATA ACQUISITION SYSTEMS 
Performance Testing 





CRYSTAL DEFECTS 
Electronic Structure 
Electronic structure and properties of defect complexes in met- 
als. Final report, 25 September 1985-24 September 1988, 
14:28737 (R;US) 
CRYSTAL FIELD 
Stresses 
Local quantum-mechanical stress tensor in Thomas-Fermi ap- 
proximation and gradient expansion method, 14:29844 (R;XA) 
CRYSTAL GROWTH 
Catalysts 
Prealloyed catalyst for growing silicon carbide whiskers, 
14:28867 (P;US) 
CRYSTAL LATTICES 
Electron Correlation 
Electron correlation and Peierls instability of one dimensional 
systems, 14:29843 (R;XA) 
Energy Density 
Energy of infinite vortex lattices, 14:29853 (J;US) 
Temperature Measurement 
Nanosecond resolution x-ray studies of silicon during pulsed- 
laser irradiation, 14:28901 (BA;US) 
CRYSTALLOGRAPHY 
Computerized Simulation 
Computational modelling, 14:28900 (BA;US) 
Data Acquisition Systems 
Communication between the Micro VAX Il and Motorola 
System-1000 for the protein crystallography data acquisition 
system, 14:30198 (R;US) 
Patterson Method 
On obtaining sigma-like relations from the Patterson superposi- 
tion function, 14:28907 (BA;US) 
Synchrotron Radiation 
Advanced sources of synchrotron radiation for crystallography, 
14:28902 (BA;US) 
Crystallography at the national synchrotron light source, 
14:29483 (BA;US) 
CRYSTALS 
See also DENDRITES 
IONIC CRYSTALS 
MONOCRYSTALS 
Electronic Structure 
Secular equation of Korringa, Kohn, and Rostoker for the case 
of non-muffin-tin, space-filling potential cells, 14:29856 (J;US) 
Hamiltonians 
Spectral properties of the Kronig—Penney Hamiltonian with a lo- 
calized impurity, 14:29848 (J;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Superconductivity 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CUTTING TOOLS 
Control 
Electrical contact tool set station, 14:29071 (P;US) 
Design 
Underwater dismantling, 14:29065 (RA;US) 
CYANIDES 
Thermodynamic Properties 
Cyanide and antimony thermodynamic database for the aque- 
ous species and solids for the EPA-MINTEQ geochemical 
code, 14:28978 (R;US) 
CYANOBACTERIA 
Photosynthetic Reaction Centers 
Characterization of PSIl-associated light-harvesting structures in 
the cyanobacterium Anacystis nidulans R 2, 14:29459 (RA;US) 
CYCLOALKANES 
See also CYCLOHEXANE 


Electrochemistry 
Electrochemical studies of thin films of conducting polymers and 
conducting polymer composites deposited on metal and semi- 
conductor electrodes, 14:28917 (BA;US) 
CYCLOHEXANE 
Radiolysis 
Sources of excited cyclohexane in the radiolysis of cyclohexane, 
14:29048 (J;US) 
CYCLONE COMBUSTORS 
Design 
Cyclone reactor with internal separation and axial recirculation, 
14:27862 (P;US) 
CYLINDRICAL CONFIGURATION 
Tensor Forces 
Finite strain example problems for rectangular, cylindrical, and 
spherical geometries, 14:29885 (R;US) 


D 


D CODES 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
User’s guide for Sandia’s DRAM [Dynamic Response of Articu- 
lated Machinery] user-written subroutines, 14:29074 (R;US) 
D RESONANCES 
See CHARMED MESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
DAMAGING NEUTRON FLUENCE 
Accuracy 
Final report on the REAL-84 exercise, 14:28752 (R;NL) 
Evaluated Data 
Dosimetry and fluence calculations on french PWR vessels 
comparisons between experiments and_ calculations, 
14:28310 (R;FR) 
Experimental Data 
Dosimetry and fluence calculations on french PWR vessels 
comparisons between’ experiments and _ calculations, 
14:28310 (R;FR) 
DAMPING 
Control Systems 
An active feedback system to control synchrotron oscillations in 
the SLC Damping Rings, 14:29245 (R;US) 
DAMS 
Environmental Impacts 
Alturas lake creek flow augmentation: Final report, 14:28231 
(R;US) 
Flow Rate 
Instream flows needed for successful migration and rearing of 
rainbow and westslope cutthroat trout in selected tributaries of 
the Kootenai River: Final report, FY 1988, 14:28224 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 
Computers 
Acquisition and treatment systems for experimental data, 
14:29318 (R;FR;In French) 
Design 
Prototype VME data acquisition card for the ZEUS calorimeter, 
14:29310 (J;US) 
Fiber Optics 
Utilization of optical image data from the advanced test acceler- 
ator (ATA), 14:29259 (BA;US) 
Performance Testing 
Instrumentation system used to determine the effects of steep 
front short duration impulses on electric power system insula- 
tion, 14:28289 (J;US) 
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DATA BASE MANAGEMENT 
Audits 
Hassle-free audit trails: Automated audits, 14:30236 (R;US) 
Distributed Data Processing 
Prototyping environment for distributed database systems: 
Functional description, 14:30232 (R;US) 
Evaluation 
CAFTA [Computer-Assisted Fault Tree Analysis] user's manual: 
Version 2.0: Final report, 14:28369 (R;US) 
Parallel Processing 
A structured command history for UNIX using a parallel dis- 
tributed processing model, 14:30224 (R;US) 
Programming Languages 
Scoping persistent name spaces in ADAMS, 14:30233 (R;US) 
The ADAMS database language, 14:30231 (R;US) 
Set Theory 
Implementing set operators over class hierarchies, 14:30230 
(R;US) 
DATA COMPILATION 
Parallel Processing 
Run-time parallelization and scheduling of loops. Contract re- 
port, 14:30193 (R;US) 
DATA TRANSMISSION 
Safeguards 
Restricted Data Transmission Controller progress report for 
1989, 14:30225 (R;US) 
DATA-FLOW PROCESSING 
Fastbus System 
FASTBUS prototyping system, 14:30227 (J;US) 
DATING 
See AGE ESTIMATION 
DAYGLOW 
See AIRGLOW 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECARBOXYLASE 
See DECARBOXYLASES 
DECARBOXYLASES 
Enzyme Activity 
Systematic review on aromatic L-amino acid decarboxylase (5- 
hydroxytryptophan decarboxylase), 14:29533 (R;XA) 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
Cost Benefit Analysis 
West Valley decommissioning cost benefit analysis for reuse of 
nuclear facilities, 14:28010 (RA;US) 
Cost Estimation 
Organizing and conducting decommissioning cost and exposure 
estimates, 14:28426 (RA;US) 
DECONTAMINATION 
Concretes 
Cornmunity's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Graphite 
Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Steels 
Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC SCATTERING 
Impulse Approximation 
Departures from the impulse approximation in deep inelastic 
neutron scattering, 14:29816 (R;GB) 
Neutrons 
Departures from the impulse approximation in deep inelastic 
neutron scattering, 14:29816 (R;GB) 


Particle Production 
Dimuon and trimuon production in deep inelastic muon interac- 
tions at 150 GeV, 14:29650 (RA;US) 
DEFECTS 
Detection 
High-sensitivity radiography detects very small defects in laser 
fusion targets, 14:30000 (RA;US) 
DEFORESTATION 
Environmental Impacts 
The role of forests in addressing the CO2 greenhouse, 
14:29370 (R;US) 
DEFORMATION 
C Codes 
Benchmark study of shear buckling of a cylindrical vessel. Part 
2, 14:28318 (R;FR) 
N Codes 
Benchmark study of shear buckling of a cylindrical vessel. Part 
2, 14:28318 (R;FR) 
a Codes 
Benchmark study of shear buckling of a cylindrical vessel. Part 
2, 14:28318 (R;FR) 
DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELTA RESONANCES (MESON) 
See MESONS 
DENDRITES 
Crystal Growth 
Predictions of dendritic growth rates in the linearized solvability 
theory, 14:29852 (J;US) 
DENSITOMETERS 
Design 
Online capacitive densitometer, 14:29627 (P;US) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DERIVATIZATION 
Chemical Reaction Yield 
Characterization of oxidized coal surfaces: Quarterly report, 
May 1988—-September 1988, 14:27821 (R;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
Modifications 
Noble metal accumulation and recovery in DWPF waste-glass 
melter, 14:28044 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Technology Assessment 
Environmental engineering and analysis: Final report, 14:27838 
(R;US) 
DETECTION 
See also NUCLEAR EXPLOSION DETECTION 
Optimization 
Evaluation of chemical sensors for in situ ground-water monitor- 
ing at the Hanford Site, 14:29402 (R;US) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
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DIELECTRIC TRACK DETECTORS 
Particle Tracks 





DETONATION WAVES 
Remoie Sensing 
The use of fiber optics in the determination of temperature and 
extent of reaction in detonating explosives, 14:29343 (BA;US) 
DETONATORS 
Design 
Bonfire-safe low-voltage detonator, 14:29341 (P;US) 
Flying-plate detonator using a high-density high explosive, 
14:29345 (P;US) 
Spark-safe low-voltage detonator, 14:29342 (P;US) 
DEUTERIUM 
Acceleration 
Investigation of pellet acceleration by an arc heated gas gun, 
14:30033 (R;DK) 
Leaching 
Evaluation of cement composites for tritiated water fixation, 
14:27947 (RA;US) 
Performance 
D-3He fuel cycles for neutron lean reactors, 14:30147 (J;US) 
DEUTERIUM COMPOUNDS 
Chemical Reactions 
Reactions of vinyl radicals at high temperatures: pyrolysis of 
vinyl bromide and vinyl iodide and the reaction H + C2D2 — D 
+ CogHD, 14:29022 (J;US) 
Isotope Effects 
Isotope effects of simple fluids. Pressure-volume-temperature 
properties of CgHe/CeDe, (CH3)2CO/(CD3)2CO, and 
CH30H/CH30D from 0.1 MPa and 298 K to critical conditions 
or to 570 K and 6 MPa, whichever is le, 14:29024 (J;US) 
DEUTERIUM IONS 
Electron Detachment 
The production and destruction of negative ions: Progress re- 
port, September 1, 1988—-August 31, 1989, 14:29597 (R;US) 
lon Beams 
IFMIF, an accelerator-based neutron source for fusion compo- 
nents irradiation testing materials testing capabilities, 
14:30045 (J;US) 
DEUTERIUM TARGET 
Pion Minus Reactions 
a capture on the deuteron as a dibaryon search, 14:29805 
(J;US) 
DEUTERIUM TRITIDE 
Muonic Molecules 
Energy shift in the [(tdyz)e] system due to the finite size of the 
muonic molecular ion, 14:29617 (J;US) 
DEUTERIUM TRITIDES 
See DEUTERIUM TRITIDE 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
Elastic Scattering 
Discretization methods of the breakup continuum in deuteron- 
nucleus collisions, 14:29803 (J;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEVELOPED COUNTRIES 
Energy Consumption 
Economic and energy indicators. Bi-weekly report, 14:28511 
(R;US) 
Petroleum Industry 
Economic and energy indicators. Bi-weekly report, 14:28511 
(R;US) 
DEVELOPING COUNTRIES 
See also ALGERIA 
ARGENTINA 
BRAZIL 
HUNGARY 
INDIA 
NEPAL 
PAKISTAN 
Electric Power 
Institutional barriers to private investment in the world’s energy 
market, 14:28538 (RA;CA) 


Power Generation 
Global markets for small hydro, 14:28212 (RA;CA) 
Small-Scale Hydroelectric Power Plants 
Can small hydropower work in developing countries. Perspec- 
tives on industrial arrangements, 14:28213 (RA;CA) 
Global markets for small hydro, 14:28212 (RA;CA) 
Micro hydro in developing countries. Cost effective power and 
local participation, 14:28171 (RA;CA) 
The United Nations programme for establishing small-scale hy- 
dropower projects in developing countries, 14:28183 (RA;CA) 
Waste Management 
Bioenergy systems report: prospects in developing countries for 
energy from urban solid wastes, 14:28165 (R;US) 
DEVICES 
See EQUIPMENT 
DEWATERING EQUIPMENT 
Optimization 
Optimisation of dewatering units in coal preparation plants, 
14:27794 (R;AU) 
DEXTRIN 
Molecular Structure 
X-ray and neutron diffraction studies of cyclodextrins, 14:29482 
(BA;US) 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMONDS 
Chemical Vapor Deposition 
Electron microscopy of growth features on filament assisted 
CVD diamond films, 14:28874 (R;US) 
Morphology 
Early stages of plasma synthesis of diamond films, 14:28932 
(J;US) 
Nucleation 
Early stages of plasma synthesis of diamond films, 14:28932 
(J;US 
Tribology 
Tribological properties of diamond films grown by plasma- 
enhanced chemical vapor deposition, 14:28931 (J;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,3-DIAZINES 
See PYRIMIDINES 
DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 
Particle Identification 
a capture on the deuteron as a dibaryon search, 14:29805 
(J;US) 
Particle Properties 
"Inevitable" nonstrange dibaryon, 14:29694 (J;US) 
DIBENZOPYRROLES 
See CARBAZOLES 
DIBORANE 
See BORANES 
DIELECTRIC MATERIALS 
Electrodeposition 
Electrophoretically deposited styrene-acrylate coatings for sup- 
pression of internal electromagnetic pulse effects, 14:28926 
(BA;US) 
DIELECTRIC TRACK DETECTORS 
images 
Neutrongraphy with track-etch detectors at the IEA-R1 nuclear 
research reactor, 14:29289 (RA;BR) 
Irradiation 
Neutrongraphy with track-etch detectors at the IEA-R1 nuclear 
research reactor, 14:29289 (RA;BR) 
Light lons 
Range to cone length relations for light ions in CR-39, 14:29285 
(RA;BR) 
Particle Tracks 
Range to cone length relations for light ions in CR-39, 14:29285 
(RA;BR) 
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Range 









Range 
Range to cone length relations for light ions in CR-39, 14:29285 
(RA;BR) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
Chemical Preparation 
Tetraphenylbutadienes via (1,1-diphenyiallyl)lithium, 14:29011 
(J;US) 
DIESEL ENGINES 
Design 
Methods for heat transfer and temperature field analysis of the 
insulated diesel: Phase 3, Final report, 14:28712 (R;US) 
Economics 
Niches for commercial utilization of fuel cells in Argentina, 
14:28640 (RA;US) 
Exhaust Gases 
Supercritical fluid chromatography of polar organic compounds 
in combustion particulates. Final report. Report for 28 
September 1984-31 August 1987, 14:28729 (R;US) 
Performance 
A review of the effects of future Canadian distillate fuels on 
high/medium speed diesels, 14:28713 (RA;CA) 
Pollution 
Influence of fuel sulfur on diesel particulate emissions, 14:28726 
(RA;CA) 
DIESEL FUELS 
Desulfurization 
Compact regenerable sulfur scrubber for phosphoric acid fuel 
cells, 14:28595 (RA;US) 
Physical Properties 
A review of the effects of future Canadian distillate fuels on 
high/medium speed diesels, 14:28713 (RA;CA) 
Sulfur Content 
Influence of fuel sulfur on diesel particulate emissions, 14:28726 
(RA;CA) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CALCULUS 
Algorithms 
Differential algebras without differentiais: An easy C++ imple- 
mentation, 14:30206 (R;US) 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 
See GRATINGS 
DIFFRACTOMETERS 
See also X-RAY DIFFRACTOMETERS 
Recent improvements with the time-of-flight single crystal 
diffractometer at the IPNS, 14:29334 (BA;US) 
DIFFUSION 
Method for obtaining multicomponent diffusion coefficients di- 
rectly from Raleigh and Gouy fring position data, 14:29007 
(J;US) 
Statistical Mechanics 
Two-particle representation of front propagation in diffusion- 
reaction systems, 14:29890 (J;US) 
DIGESTER GAS 
See METHANE 
DIGITAL FILTERS 
Design 
Applications of modern filtering to accelerators, 14:29213 (R;US) 
DIGITAL SYSTEMS 
Custom MOS VLSI design, 14:29131 (J;US) 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
DIMETHYL KETONE 
See ACETONE 
DIOXIN 
Decomposition 
High-temperature decomposition of tetramethyidioxetane: mea- 
surements of gas-phase chemiexcitation yields, 14:29003 
(J;US) 





1,2-DIPHENYLETHYLENE 
See STILBENE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPPED COATINGS 
Porosity 
Sol-gel processing of controlled pore films, 14:28887 (R;US) 
DIRAC EQUATION 
Energy Spectra 
On the detection of matter vorticity and spacetime torsion, 
14:29862 (R;BR) 
Gravitation 
On the detection of matter vorticity and spacetime torsion, 
14:29862 (R;BR) 
DIRECTED-ENERGY WEAPONS 
Central research project report on superconductivity (1988). 
Part 1. Materials and IR detectors. Final report, March- 
September 1988, 14:28824 (R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR PARTICLE) 
See ANNIHILATION 
DISK MHD GENERATORS 
Performance 
Advanced fusion MHD power conversion using the CFAR cycle 
concept, 14:30156 (J;US) 
The disk MHD generator, 14:28564 (R;AU) 
Two-Dimensional Calculations 
The disk MHD generator, 14:28564 (R;AU) 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSE SYSTEMS 
See DISPERSIONS 
DISPERSIONS 
See also COLLOIDS 
MIXTURES 
SUSPENSIONS 
Scattering 
Scattering from fractals, 14:28904 (BA;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRIBUTED DATA PROCESSING 
Computerized Simulation 
Lookahead in parallel discrete-event simulation, 14:30191 (R;US) 
DISTRIBUTION FUNCTIONS 
Numerical Solution 
Probability distributions for weapon system effectiveness, 
14:29354 (R;US) 
DISTRICT HEATING 
Air Source Heat Pumps 
Outdoor air source heat pump at Kungaelv. Evaluation of two 
years of operation, 14:28708 (R;SE;In Swedish) 
Meetings 
Heat networks Proceedings, 14:28521 (R;FR;In French) 
DIVERTORS 
See also POLOIDAL FIELD DIVERTORS 
Configuration 
Dill-D latest results and implications, 14:30044 (J;US) 
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DYE LASERS 
Beam Dynamics 





Design 
A high-recycle divertor for ITER, 14:30083 (J;US) 
A simple 1-D PC-based plasma edge engineering model for di- 
vertor design calculations, 14:30065 (J;US) 
Lifetime 
Evaluation of liquid metal protection of a limiter/divertor in fusion 
reactors, 14:30144 (J;US) 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
DNA 
Biological Radiation Effects 
Free-electron lasers in ultraviolet photobiology, 14:29543 (J;US) 
Carcinogenesis 
Conformations of DNA modified by carcinogenic aromatic 
amines, 14:29480 (BA;US) 
Dialysis 
Nucleic acid isolation, 14:29375 (P;US) 
DNA-CLONING 
Molecular tagging of a toxin-resistance gene, 14:29518 (RA;US) 
DOGS 
Neutron Capture Therapy 
Canine spontaneous brain tumors - a large animal model for 
BNCT, 14:29540 (J;DE) 
DOLOMITE 
Sorptive Properties 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
Dissolution 
Dissolution of B-doped S1(100) layers in NaOH aqueous solu- 
tions, 14:28879 (R;XA) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
Evaluation 
Measured neutron beam line shielding effectiveness of several 
iror/polyethylene configurations, 14:29538 (R;US) 
Neon 20 Beams 
Angular distribution of neutron dose equivalent near a tantalum 
target bombarded by Ne-20 ions with an energy of 18.7 
MeV/nucleon, 14:29810 (RA;BR) 
Neutrons 
Angular distribution of neutron dose equivalent near a tantalum 
target bombarded by Ne-20 ions with an energy of 18.7 
MeV/nucleon, 14:29810 (RA;BR) 
Planning 
Limiting values of radionuclide intake and air concentration and 
dose conversion factors for inhalation, submersion, and in- 
gestion: Federal guidance report No. 11, 14:29391 (R;US) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOUBLET-3 DEVICE 
Plasma Confinement 
Confinement physics of H-mode discharges in DIll-D, 14:29925 
(R;US) 
DOW CHEMICAL TRIGA-MK-1 REACTOR 
See DOW TRIGA-MK-1 REACTOR 
DOW TRIGA-MK-1 REACTOR 
Reactor Safety 
Safety evaluation report related to the renewal of the facility 
license for the research reactor at the Dow Chemical Com- 
pany, 14:28445 (R;US) 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DREDGE SPOIL 
Waste Disposal 
Dye tracer study at the Saginaw Bay, Michigan, confined dis- 
posal facility. Final report, 14:29418 (R;US) 


Environmental assessment: Mackinaw River dredged-material 
placement site, Lonza. Inc. (Illinois River Mile 147.8), 
14:29415 (R;US) 

New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 

Overview of dredged-material disposal practices, 14:29438 
(R;US) 

DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
Design 
DRCELL: A software package for drift chamber cell design, 
14:29283 (R;US) 
Performance 
Ssiral silicon drift detectors, 14:29307 (J;US) 
Testing 
The Mark II Vertex Drift Chamber, 14:29300 (R;US) 
DRIFT TUBES 
Radiation Detection 
Development of multidrift tubes, 14:29276 (R;XC) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRILLS 
Design 
Double diameter boring tool, 14:27885 (P;US) 
DRINKING WATER 
Pollution Regulations 

Economic-impact study of proposed amendments to Illinois Ad- 
ministrative Code 604.203 and 605.104 of Subtitle F, public 
water supplies (trihalomethanes) R84-12. Final report, 
14:29437 (R;US) 

Radioactivity 
Radon and radium in household water, 14:29430 (R;SE;In 
Swedish) 
DRYING 
Energy Conservation 
Drying Proceeding, 14:28694 (R;FR;In FR, EN) 
DTO 
See DEUTERIUM COMPOUNDS 
DUCTS 
Electrohydrodynamics 

Studies of liquid metal flows and power losses in ducts with 
moving conducting wall, slanted magnetic field, and applied 
external electric potential. Final report, 14:29622 (R;US) 

Fluid Flow 

Numerical method for fiuid flow and heat transfer in magnetohy- 

drodynamic flow, 14:30140 (J;US) 
Heat Transfer 

The effect of Hartmann and side layers on heat transfer in mag- 

netohydrodynamic flow, 14:30139 (J;US) 
Magnetohydrodynamics 

Studies of liquid metal flows and power losses in ducts with 
moving conducting wall, slanted magnetic field, and applied 
external electric potential. Final report, 14:29622 (R;US) 

DUSTS 
See also COSMIC DUST 
Control 
Control of dust on longwall faces - a critical review, 14:27842 
(R;AU) 
Losses 
Oil shale loss from a laboratory fluidized bed, 14:27915 (R;US) 
Respiration 
Effect of mineral exposure on macrophage function. Final re- 
port, 14:27871 (R;US) 
DYE LASERS 
Beam Dynamics 
Ultrahigh resolution VUV-XUV source, 14:29101 (BA;US) 
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DYE LASERS 
Optical Pumping 








Optical Pumping 
Two-photon spectroscopy of atoms and molecules, 14:29102 
(BA;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
Surface Treatments 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
DYSPROSIUM 145 
Energy Levels 
identification of 45Er and '45Ho, 14:29755 (J;US) 
DYSPROSIUM OXIDES 
Quantitative Chemical Analysis 
Determination of some rare earth elements in high purity Y2O3, 
Gd203 and Dy203 by inductively coupled plasma atomic 
emission spectrometry (ICP-AES), 14:28947 (R;IN) 


= 


E CODES 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also |ONOSPHERE 
THERMOSPHERE 
Gamma Radiation 
Satellite observation of atmospheric nuclear gamma radiation, 
14:29588 (R;US) 
EARTH PENETRATORS 
Computerized Simulation 
Cavity dimensions for high velocity penetration events: A com- 
parison of calculational results with data, 14:29075 (R;US) 
EARTHQUAKES 
SEAN (Scientific Event Alert Network) bulletin. Monthly report, 
14:29567 (R;US) 
Use of linear reduced-stiffness analytical models to predict seis- 
mic response of damaged concrete structures, 14:28357 
(R;US) 
Measuring Methods 
Fiber-optic seismometer development: 
14:29568 (R;US) 
EASTON POWER REACTOR 
See FITZPATRICK REACTOR 
EBD 
See ENERGY BEAM DEPOSITION 
EBR-2 REACTOR 
Performance Testing 
Results and implications of the Experimental Breeder Reactor II 
inherent safety demonstration tests, 14:28457 (J;US) 
ECOLOGICAL SUCCESSION 
Evaluation 
A successional framework for environmental assessment and 
regulation, 14:29441 (R;US) 
Testing 
Environmental testing assessment using ecological variables in 
a successional framework, 14:30204 (R;US) 
EDDY CURRENTS 
Corrections 
Description of new vacuum chamber correction concept, 
14:29169 (R;US) 


Final report, FY88, 






EDF-2 REACTOR 
See CHINON-2 REACTOR 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 256 
Beta Decay 
B-delayed fission from 25®Es™ and the level scheme of 25Fm, 
14:29770 (J;US) 
Fission 
6-delayed fission from 2°SEs™ and the level scheme of 25Fm, 
14:29770 (J;US) 
ELECTRIC APPLIANCES 
Households 
Measurements of 50 Hz Magnetic Fields in Finnish Homes, 
14:29560 (R;Fl) 
Magnetic Fields 
Measurements of 50 Hz Magnetic Fields in Finnish Homes, 
14:29560 (R;Fl) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
Pertormance 
Advanced high-temperature batteries, 14:28724 (R;US) 
Research Programs 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 14:28662 (R;US) 
ELECTRIC COILS 
See also MAGNET COILS 
Temperature Measurement 
Improved temperature sensors for large generators: Final re- 
port, 14:28283 (R;US) 
Temperature Monitoring 
Improved temperature sensors for large generators: Final re- 
port, 14:28283 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS 
Computer Calculations 
BEMP, a far-field electrom-beam EMP code, 14:29886 (R;US) 
Fluorescence Spectroscopy 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
Laser Spectroscopy 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
Measuring Methods 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
ELECTRIC GENERATORS 
See also ROTATING GENERATORS 
TURBOGENERATORS 
Electric Coils 
Improved temperature sensors for large generators: Final re- 
port, 14:28283 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Compiled Data 
Electric Power Monthly, February 1989, 14:28532 (R;US) 
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Financing 
Institutional barriers to private investment in the world’s energy 
market, 14:28538 (RA;CA) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Automation 
Impact of automation on the reliability of the Athens Utilities 
Board's distribution system, 14:28287 (B;US) 
Computer Codes 
Distribution automation applications software for the Athens Util- 
ities Board, 14:28543 (B;US) 
Data Acquisition Systems 
Impact of automation on the reliability of the Athens Utilities 
Board's distribution system, 14:28287 (B;US) 
Load Management 
Electric-utility demand-side programs: Resources for the 1990s, 
14:28530 (R;US) 
Planning 
Demand-side management strategies for the 90s: Proceedings, 
Volume 2, 14:28535 (R;US) 
Illinois statewide electric-utility plan. Volume 1. Executive sum- 
mary, 14:28542 (R;US) 
The third annual EPRI-CRIEPI conference: 
14:28281 (R;US) 
Utility planning in perspective: Fundamental elements for devel- 
oping successful strategies, 14:28536 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Acid Electrolyte Fuel Cells 
Fuel cell/battery powered bus (Power range 7.5 kW and 32 kW), 
14:28720 (RA;US) 
Cost Benefit Analysis 
Environmental and energy analysis of alternative fuels. An 
overview of the U.S. Department of Energy flexible fuel study, 
14:28732 (RA;CA) 
Fuel Cells 
Alkaline fuel cells for transportation (Power range 11 kW), 
14:28722 (RA;US) 
Design considerations for a fuel cell/battery powered transit bus, 
14:28719 (RA;US) 
Electric vehicle hybrid consisting of an alkaline hydrogen-air fuel 
cell system and a rechargeable battery, 14:28718 (RA;US) 
Fuel cell power pack for forklift trucks (Power range 5 kW), 
14:28723 (RA;US) 
Fuel cells for vehicle propulsion applications: a preliminary com- 
parison (Power range 60 kW), 14:28721 (RA;US) 
Metal-Nonmetal Batteries 
Beta Research and Development Ltd., 14:28461 (RA;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC COILS 
ELECTRICAL INSULATORS 
RECTIFIERS 
RESISTORS 
ROTATING GENERATORS 
SWITCHES 
TRANSFORMERS 
Decontamination 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
ELECTRICAL INSULATORS 
Failures 
Testing and evaluation of electrostatic precipitator at New York 
University: Final report, 14:27849 (R;US) 
ELECTRICITY 
Energy Conservation 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 


Proceedings, 


Energy Consumption 

Setbacks and peak loads in commercial buildings, 14:28546 

(R;US) 
Prices 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Production 
Monthly Energy Review, February 1989, 14:27877 (R;US) 
ELECTROCATALYSTS 
Performance Testing 
Dioxygen reduction on transition metal chelates as electrocata- 
lysts in alkaline and acid media, 14:28642 (RA;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
Electrodes 

Composite electrode for use in electrochemical cells, 14:28668 

(P;US) 
ELECTRODEPOSITION 
Electrolytes 

Electrodeposition of magnesium and magnesiunvaluminum al- 

loys, 14:28822 (P;US) 
Strains 

Optical fiber sensor technique for strain measurement during 
materials deposition, chemical reaction, and relaxation, 
14:29326 (P;US) 

ELECTRODES 
See also ANODES 
CATHODES 
Chemical Analysis 
Post-test observations on CSPL cells, 14:28486 (RA;US) 
Design 

Electrochemical cell and electrode designs for high- 
temperature/high-pressure kinetic measurements, 14:28372 
(BA;US) 

Reference electrode for electrolytic cell, 14:28070 (P;US) 

Electrochemistry 

Preparation, characterization and performance of Raney-Nickel 
based hydrogen anodes for lightweight alcaline fuel cells, 
14:28581 (RA;US) 

Fabrication 

Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 

Fabrication of catalytic electrodes for molten carbonate fuel 
cells, 14:28669 (P;US) 

Preparation, characterization and performance of Raney-Nickel 
based hydrogen anodes for lightweight alcaline fuel cells, 
14:28581 (RA;US) 

lonic Conductivity 

lonic conductivity of organosulfur melts for advanced storage 

electrodes, 14:28937 (J;US) 
Materials Testing 

Composite electrode for use in electrochemical cells, 14:28668 
(P;US) 

Stabilization of electrodes for molten carbonate fuel cell, 
14:28647 (RA;US) 

Mathematical Models 

Cyclic voltammetry at semiconductor photoelectrodes. 1. Ideal 
surface-attached redox couples with ideal semiconductor be- 
havior, 14:29029 (J;US) 

Performance 
Doped sulfur electrodes, 14:28475 (RA;US) 
MCFC component technology, 14:28655 (RA;US) 
Performance Testing 

Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 

Stabilization of electrodes for molten carbonate fuel cell, 
14:28647 (RA;US) 

Poisoning 

Overview of DOE-funded trace contaminants R and D program 

related to molten carbonate fuel cells, 14:28636 (RA;US) 
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Sodium Sulfides 
Two-dimensional distribution of sodium polysulfide composition 
in sulfur electrodes of sodium-sulfur cells, 14:28480 (RA;US) 
Substrates 
Electrode substrate for phosphoric acid fuel cell, 14:28588 
(RA;US) 
Surface Properties 
Surface analysis of PTFE-bonded gas diffusion electrodes, 
14:28606 (RA;US) 
Technology Assessment 
Recent developments in the phosphoric acid fuel cell program in 
Brazil (Power range 50 and 200 W), 14:28603 (RA;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Additives 
Effect of alkali-earth carbonate addition in electrolyte on NiO 
cathode dissolution, 14:28637 (RA;US) 
Mathematical Models 
Explicit approximations to the mean spherical approximation for 
electrolyte systems with unequal ion sizes, 14:29030 (J;US) 
Pertormance Testing 
Optimization of molten carbonate fue! cell electrolyte, 14:28613 
(RA;US) 
ELECTROMAGNETIC FIELDS 
Computerized Simulation 
Computer simulation of FEL sidebands in a strongly dispersive 
waveguide, 14:29197 (R;US) 
Modeling ferrite electromagnetic response in the time domain, 
14:29257 (R;US) 
ELECTROMAGNETIC INTERACTIONS 
See also ANNIHILATION 
Particle Production 
Properties of prompt leptons, 14:29647 (RA;US) 
ELECTROMAGNETIC PULSES 
Circuit Breakers 
Report concerning trials of electromagnetic pulses on a citel 
circuit-protection device, 14:29073 (R;FR;In French) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
CHERENKOV RADIATION 
COHERENT RADIATION 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
THERMAL RADIATION 
VISIBLE RADIATION 
X RADIATION 
Resonance Absorption 
Microwave experimental studies of laser fusion: Final report, 
14:30037 (R;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAMS 
B Codes 
BEMP, a far-field electrom-beam EMP code, 14:29886 (R;US) 
Beam Dynamics 
Orbit-reversing magnets for the National Bureau of Standards- 
Los Alamos racetrack microtron, 14:29211 (J;US) 
Bremsstrahlung 
Visible tunable source: Final report, 14:29596 (R;US) 
Calculation Methods 
Measurement of off-axis energy deposition from 100 MeV elec- 
trons traversing water and liquid nitrogen, 14:29210 (J;US) 
Design 
Pierce-Wiggler electron beam system for 250 GHz GYRO- 
BWO: Final report, 14:29611 (R;US) 
Focusing 
Image current guiding of a relativistic electron beam in a foil fo- 
cusing system, 14:29613 (J;US) 


Polarization 
Radiative polarization in high-energy storage rings, 14:29177 
(R;US) 
Radiation Effects 
Comparison of mutagenic effects of common wheat by electron 
beam, fast neutron and ©°Co gamma ray irradiation, 14:29522 
(R;CN;In Chinese) 
ELECTRON CAPTURE RADIOISOTOPES 
See also COPPER 64 
DYSPROSIUM 145 
IODINE 123 
IODINE 125 
IRON 55 
NICKEL 59 
POTASSIUM 40 
STRONTIUM 85 
Energy-Level Transitions 
KX-Ray relative probabilities in medium Z region, 14:29721 
(RA;BR) 
K Shell 
KxX-Ray relative probabilities in medium Z region, 14:29721 
(RA;BR) 
X-Ray Spectra 
KxX-Ray relative probabilities in medium Z region, 14:29721 
(RA;BR) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON COOLING 
Limiting Values 
Electron cooling limiting possibilities, 14:29268 (R;SU;In Russian) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
See also PIERCE ELECTRON GUNS 
Microwave Tubes 
Electron source of a pulse magnecon, 14:29269 (R;SU;In Rus- 
sian) 
ELECTRON PRECIPITATION 
Precipitating ion and electron detectors (ssj/4) for the block 
5D/Flight 8 DMSP (Defense Meteorological Satellite Program) 
satellite. Interim report, 14:29590 (R;US) 
ELECTRON REACTIONS 
Inelastic Scattering 
Inelastic (1*-+0*) electromagnetic form factor of ®Li from three- 
body models, 14:29801 (J;US) 
ELECTRON TRANSFER 
Evaluation 
Some aspects of electron transfer in biological systems, 
14:29444 (R;US) 
ELECTRON-POSITRON COLLISIONS 
Hadrons 
Jet final states in WW pair production and colour screening in 
the QCD vacuum, 14:29684 (R;SE) 
ELECTRON-POSITRON INTERACTIONS 
Radiative decays of rho and w mesons, 14:29670 (R;SU) 
Annihilation 
New approach to SU2, xU; radiative corrections in e+e~ annihi- 
lation processes near the Z° resonance, 14:29693 (J;NL) 
Bhabha Scattering 
High-sensitivity measurements of the excitation function for 
Bhabha scattering at MeV energies, 14:29668 (R;DE) 
Inclusive Interactions 
Anomalous muon production in e*e~ collisions at spear, 
14:29660 (RA;US) 
Measuring Instruments 
PANDA II. An apparatus for positron annihilation angular corre- 
lation measurements in two dimensions, 14:29281 (R;NL) 
Particle Production 
Anomalous muon production in e*te~ collisions at spear, 
14:29660 (RA;US) 





472 


ERA Vol. 14, No. 14 





ENERGY SOURCES 





ELECTRON-RING ACCELERATORS 
Electron Sources 
Self-cleaning rotating anode x-ray source, 14:28159 (P;US) 
ELECTRONIC CIRCUITS 
See also LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
Radiation Effects 
Initial soft x-ray production experiments on RACE [Ring ACcel- 
eration Experiment], 14:29165 (R;US) 
Reinforced Materials 
The effect of reinforcement on the tear properties of flexible cir- 
cuits, 14:28922 (BA;US) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
ANALOG-TO-DIGITAL CONVERTERS 
MICROWAVE EQUIPMENT 
OPTICAL SCANNERS 
OSCILLATORS 
RESONATORS 
Equipment Protection Devices 
Removable encapsulants for electronic devices, 14:28924 
(BA;US) 
Physical Radiation Effects 
Effects of irradiation on Hall probe sensitivity, 14:29255 (R;US) 
Protective Coatings 
Electrophoretically deposited styrene-acrylate coatings for sup- 
pression of internal electromagnetic pulse effects, 14:28926 
(BA;US) 
ELECTRONIC GUIDANCE 
Specifications 
Alignment and profile guidance of roadheaders, 14:27839 (R;XE) 
ELECTRONIC STRUCTURE 
Calculation Methods 
[Strongly interacting fermion system]: Annual performance for 
1988-89, 14:29859 (R;US) 
Monte Carlo Method 
Monte Carlo for the electronic structure of molecules, 14:29607 
(R;US) 
ELECTRONS 
See also TRAPPED ELECTRONS 
Charged-Particle Transport 
Signal generation in a hydrogenated amorphous silicon detec- 
tor, 14:29303 (J;US) 
Particle Production 
Spiral silicon drift detectors, 14:29307 (J;US) 
Three-Body Problem 
Three-body forces for electrons by the S-matrix method, 
14:29883 (R;BR;In Portuguese) 
ELECTROSTATIC PRECIPITATORS 
Performance 
Laboratory drift velocity measurement for electrostatic precipita- 
tor performance, 14:27836 (R;AU) 
Performance Testing 
Testing and evaluation of electrostatic precipitator at New York 
University: Final report, 14:27849 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTS 
See also METALS 
SEMIMETALS 
TRANSURANIUM ELEMENTS 
Absorption Spectroscopy 
Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 
Granites 
Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 
X-Ray Fluorescence Analysis 
Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 


EMERGENCIES 
See ACCIDENTS 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENERGY AUDITS 
Industrial Plants 
Energy audits and maintenance = concepts, methods and tools 
Proceedings, 14:28698 (R;FR;in FR, EN) 
ENERGY BEAM DEPOSITION 
Modifications 
Calculation of beam sweeping effect for the Fermilab antiproton 
source, 14:29188 (R;US) 
ENERGY CONSERVATION 
Awards 
National Awards Program for Energy Innovation, 1988: Project 
descriptions, 14:28516 (R;US) 
Bibliographies 
Building design: 
14:28676 (R;US) 
Drying 
Drying Proceeding, 14:28694 (R;FR;In FR, EN) 
Electricity 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Households 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Industrial Plants 
Drying Proceeding, 14:28694 (R;FR;In FR, EN) 
Meetings 
Energy management and environmental protection Proceed- 
ings, 14:29142 (R;FR;In French) 
Pollution Control Equipment 
Energy management and environmental protection Proceed- 
ings, 14:29142 (R;FR;In French) 
Prices 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Standards 
Building design in the 1990s: The next generation of energy de- 
sign standards and tools, 14:28683 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Economy 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Electricity 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Households 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
ENERGY FACILITIES 
Planning 
Facility planning in a dynamic applied research environment, 
14:30178 (R;US) 
ENERGY MANAGEMENT SYSTEMS 
Computerized Control Systems 
Software and energy management systems Proceedings, 
14:28696 (R;FR;In FR, EN) 
Data Acquisition Systems 
Detection of topology errors by state estimation, 14:28544 (J;US) 
Meetings 
Software and energy management systems Proceedings, 
14:28696 (R;FR;In FR, EN) 
ENERGY SOURCE DEVELOPMENT 
Forecasting 
Energy supply and energy use in Norway, 14:28522 (R;NO;In 
Norwegian) 
ENERGY SOURCES 
See also NUCLEAR FUELS 
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Brazil 
Brazil ENVIRONMENTAL POLICY 
National Energy Balance - 1981, 14:28343 (R;BR;In Portuguese) Compliance 
National Energy Balance - 1984, 14:28346 (R;BR;|n Portuguese) Environmental Regulatory Update Table, April 1989, 14:29400 
National Energy Balance - 1985, 14:28344 (R;BR;In Portuguese) (R;US) 


National Energy Balance - 1986, 14:28345 (R;BR;In Portuguese) 
National Energy Balance-1987, 14:28342 (R;BR;In Portuguese) 
National energy balance - 1976, 14:28349 (R;BR;in Portuguese) 
National energy balance - 1977, 14:30180 (R;BR;In Portuguese) 
National energy balance - 1978, 14:28348 (R;BR;In Portuguese) 
Energy Accounting 
National Energy Balance - 1981, 14:28343 (R;BR;In Portuguese) 
National Energy Balance - 1984, 14:28346 (R;BR;In Portuguese) 
National Energy Balance - 1985, 14:28344 (R;BR;In Portuguese) 
National Energy Balance - 1986, 14:28345 (R;BR;In Portuguese) 
National Energy Balance-1987, 14:28342 (R;BR;In Portuguese) 
National energy balance - 1976, 14:28349 (R;BR;In Portuguese) 
National energy balance - 1977, 14:30180 (R;BR;In Portuguese) 
National energy balance - 1978, 14:28348 (R;BR;In Portuguese) 


ENGINES 
See also HEAT ENGINES 
Performance 
L10 methanol engine with AVOCET. An update, 14:28730 
(RA;CA) 
ENGLAND 
See UNITED KINGDOM 


ENHANCED RECOVERY 
Research Programs 
Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 54, quarter ending 
March 31, 1988, 14:27876 (R;US) 
ENRICHED MATERIALS (ISOTOPES) 
See ISOTOPE ENRICHED MATERIALS 


ENRICHED URANIUM 
Market 
Current perspective of the uranium enrichment market, 
14:27935 (BA;US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 


ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Monitoring 
1988 Monitoring Activities Review (MAR) of the environmental 
monitoring program, 14:29395 (R;US) 
Ultrasonic Testing 
Discriminating ultrasonic proximity detection system, 14:29135 
(P;US) 
ENVIRONMENTAL EFFECTS 
Comparative Evaluations 
A successional framework for environmental assessment and 
regulation, 14:29441 (R;US) 
ENVIRONMENTAL EXPOSURE 
Computerized Simulation 
SLUDGEMAN model (for microcomputers). Model-Simulation, 
14:29434 (R;US) 
ENVIRONMENTAL IMPACT STATEMENTS 
Administrative Procedures 
A successional framework for environmental assessment and 
regulation, 14:29441 (R;US) 
ENVIRONMENTAL IMPACTS 
Evaluation 
Evaluation of terrestrial microcosms for assessing the fate and 
effects of genetically engineered microorganisms on ecologi- 
cal processes, 14:29398 (R;US) 


Mitigation 
New Waddell-Westwing 230-kV transmission project, Maricopa 
County, Arizona: Environmental assessment, 14:29440 
(R;US) 
The of role advanced science and technology research, risk 
reduction, and integrated assessments in shaping future envi- 
ronmenal science-policy, 14:28513 (R;US) 





Historical Aspects 
The of role advanced science and technology research, risk 
reduction, and integrated assessments in shaping future envi- 
ronmenal science-policy, 14:28513 (R;US) 
ENVIRONMENTAL PROTECTION AGENCY 
See USEPA 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Plumes 
Biopiume || computer model of two-dimensional contaminant 
transport under the influence of oxygen-limited biodegrada- 
tion in ground water (for microcomputers). Model-Simulation, 
14:29425 (R;US) 
EPA 
See USEPA 
EPOXIDES 
Bending 
An experimental and theoretical study of the bending behavior 
of Keviar 49/epoxy beams and rings, 14:28918 (BA;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSILON RESONANCES 
See MESONS 
EQUIPMENT 
See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
Failures 
Process agitator operating problems and equipment failures, F- 
Canyon Reprocessing Facility, 14:27933 (R;US) 
ERBIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
ERBIUM ISOTOPES 
Beta-Plus Decay 
Identification of '5Er and '5Ho, 14:29755 (J;US) 
ERYTHROCYTES 
Nucleosomes 
X-ray structure of the nucleosome core particle, 14:29479 
(BA;US) 
ESCHERICHIA COLI 
Cytochromes 
Studies on the Escherichia coli aerobic respiratory chain: An- 
nual progess report, September 1, 1989-August 31, 1990, 
14:29371 (R;US) 
ESTERS 
Biosynthesis 
Enzyme-catalyzed organic syntheses: transesterification reac- 
tions of chlorophy! a, bacteriochlorophyll a, and derivatives 
with chlorophyllase, 14:28168 (J;US) 
ETA-700 RESONANCES 
See MESONS 
ETCHING 
Laser Radiation 
Laser-induced etching, 14:28913 (BA;US) 
ETHANE 
Combustion Kinetics 
Study of the recombination reaction CH3+CH3—-CoHe, 
14:29055 (BA;US) 
Density 
lonization threshold of N,N,N’,N’-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid 
density and temperature, 14:29025 (J;US) 
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Trade 
Long term licence and orders, 14:27903 (R;CA) 
ETHANOL 
Isotope Effects 
Isotope effects of simple fluids. Pressure-volume-temperature 
properties of C,gH_/CeDg, (CH3)2CO/(CD3)2CO, and 
CH30H/CH30D from 0.1 MPa and 298 K to critical conditions 
or to 570 K and 6 MPa, whichever is le, 14:29024 (J;US) 
ETHINE 
See ACETYLENE 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Biological Effects 
Regulation of alcohol dehydrogenase 
aminocyclopropane-1-carboxylic acid in 
14:29550 (RA;US) 
Bond Lengths 
Twisting in the tetraphenylethylene dianion, 14:29009 (J;US) 
Combustion Kinetics 
A theoretical study of the rate constant for the addition of atomic 
hydrogen to acetylene, 14:27898 (BA;US) 
Sorption 
Molecular ethylene adsorption on Rh(111) and Rh(100): estima- 
tion of the C-C stretching force constant from the surface 
vibrational frequencies, 14:29014 (J;US) 
Trade 
Long term licence and orders, 14:27903 (R;CA) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPE 
Air Pollution 
Atmospheric emissions of arsenic, cadmium, mercury and zinc 
in Europe in 1982, 14:29374 (R;NO) 
EUROPEAN COMMUNITIES 
Research Programs 
Commission of the European Communities’ program on decom- 
missioning of nuclear facilities, 14:28407 (RA;US) 
Fuel cell research in Europe, 14:28569 (RA;US) 
Transfrontier Contamination 
Thyroid radiation following the Chernobyl accident in CEC coun- 
tries. An assessment of the projected fatal and non-fatal 
harm, 14:29535 (RA;IL) 
EVEN-EVEN NUCLEI 
See also CALCIUM 40 
CARBON 14 
CERIUM 144 
FERMIUM 256 
HELIUM 4 
LEAD 214 
NEODYMIUM 148 
NOBELIUM 262 
OXYGEN 16 
OXYGEN 18 
POLONIUM 218 
RADON 222 
STRONTIUM 78 
STRONTIUM 90 
TIN 132 
URANIUM 238 
ZINC 74 
Collective Excitations 
Boson description of collective and noncollective states, 
14:29793 (R;SU;In Russian) 
Interacting Boson Model 
Boson description of collective and noncollective states, 
14:29793 (R;SU;In Russian) 


levels by 1- 
maize roots, 


EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
See also KRYPTON FLUORIDE LASERS 
Filters 
Variable laser attenuator, 14:29113 (P;US) 
Laser Beam Machining 
Excimer laser applications, 14:29322 (R;IT;in Italian) 
Laser Spectroscopy 
Excimer laser applications, 14:29322 (R;IT;In Italian) 
Uses 
Lensectomy procedure using an endoexcimer laser system, 
14:29561 (BA;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXHAUST GASES 
Polycyclic Aromatic Amines 
Supercritical fluid chromatography of polar organic compounds 
in combustion particulates. Final report. Report for 28 
September 1984-31 August 1987, 14:28729 (R;US) 
Processing 
Recent results at the tritium systems test assembly, 14:30167 
(J;US) 
Scrubbing 
Design and operation of a submerged bed scrubber for off-gas 
scrubbing, 14:27959 (RA;US) 
Development of HLLW vitrification off-gas treatment process in 
Japan, 14:27957 (RA;US) 
Off-gas system for the Savannah River Plant Defense Waste 
Processing Facility, 14:27956 (RA;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL REACTORS 
See also EBR-2 REACTOR 
HTTR REACTOR 
JPDR REACTOR 
ROVER REACTORS 
ZERO POWER REACTORS 
Breeding Blankets 
Water-cooled solid-breeder blanket concept for ITER, 14:30106 
(J;US) 
Configuration 
Analysis for the selection of experimental configurations for het- 
erogeneity and Be multi-layered experiments of U.S. 
DOE/JAERI collaborative program on blanket neutronics, 
14:30165 (J;US) 
Design 
Transport analysis of ignited and current-driven ITER designs, 
14:30082 (J;US) 
Divertors 
A high-recycle divertor for ITER, 14:30083 (J;US) 
Environmental Impacts 
Neutronics analysis of the laboratory microfusion facility, 
14:30072 (J;US) 
Maintenance 
Impact of maintainability on the International Thermonuclear ex- 
perimental Reactor (ITER) configuration options, 14:30084 
(J;US) 
Materials Testing 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
Neutral Atom Beam Injection 
Neutral particle beam alternative concept for ITER, 14:30133 
(J;US) 
Neutron Transport 
Low temperature irradiations in FFTF, 14:30041 (J;US) 
Poloidal Field Divertors 
Plasma elongation studies for ITER-like tokamaks, 14:30055 
(J;US) 
Poloidal field system analysis and scenario development for 
ITER, 14:30121 (J;US) 
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EXPERIMENTAL REACTORS 
Safety 





Safety 
Critical safety function guidelines for experimental fusion facili- 
ties, 14:30111 (J;US) 
Scaling Laws 
Passive vertical stability in the next generation tokamaks, 
14:30064 (J;US) 
Shields 
Activation characteristics of different steel alloys proposed for 
near term fusion reactors, 14:30104 (J;US) 
Tungsten versus steel in inboard shield of ITER, 14:30102 (J;US) 
Superconducting Magnets 
Comparison of Nb3Sn and NbTi superconductor magnet ITER 
devices, 14:30132 (J;US) 
Design considerations for ITER magnet systems, 14:30116 
(J;US) 
International development of superconducting magnets for fu- 
sion power, 14:30115 (J;US) 
EXPERT SYSTEMS 
An expert advisor for the selection of thermodynamic property 
estimation methods, 14:30218 (R;US) 
Safety 
Expert system for the investigation of safety system availability 
on a 900 MWe PWR, 14:28399 (R;FR) 
EXPLOSIVE FRACTURING 
P Codes 
Application of computer blast modeling to oil shale mining, 
14:27911 (R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Detection 
Switchable radioactive neutron source device, 14:29159 (P;US) 
Safety 
DOE explosives safety manual: Revision 4, 14:29352 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXPOSURE RATEMETERS 
Gamma Detection 
Portable scintillation X or gamma dose rate meters, type SG 
101, for measuring environmental radiation, 14:29279 
(R;CN;In Chinese) 
X-Ray Detection 
Portable scintillation X or gamma dose rate meters, type SG 
101, for measuring environmental radiation, 14:29279 
(R;CN;In Chinese) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


F 


F-1540 RESONANCES 

See MESONS 
FABRIC FILTERS 

Performance 
Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, January-March 1989, 
14:27833 (R;US) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MAINTENANCE) 

See MAINTENANCE FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 


FAILURES 
See also FRACTURES 
Monitoring 
Automated generation of nonlinear system characterization for 
sensor failure detection, 14:28366 (R;US) 
FALLOUT PARTICULATES 
See PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
Physics 
Integral fast reactor concept: Physics of operation and safety, 
14:28356 (J;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FASTBUS SYSTEM 
Design 
FASTBUS prototyping system, 14:30227 (J;US) 
Monolithic transceiver for FASTBUS cable segment - CSX, 
14:29132 (J;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS 
C Codes 
CAFTA [Computer-Assisted Fault Tree Analysis] user's manual: 
Version 2.0: Final report, 14:28369 (R;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Coordinated Research Programs 
Fast reactors: the future of nuclear energy, 14:28347 (R;BR;In 
Portuguese) 
Financing 
Fast reactors: the future of nuclear energy, 14:28347 (R;BR;In 
Portuguese) 
Forecasting 
Fast reactors: the future of nuclear energy, 14:28347 (R;BR;In 
Portuguese) 
FEDERAL REPUBLIC OF GERMANY 
Fuel Reprocessing Plants 
Waste management at WAK, 14:27944 (RA;US) 
Radioactive Waste Management 
Handling of TRU-waste in Germany, 14:28003 (RA;US) 
International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
FEED MATERIALS PLANTS 
Decommissioning 
Decommissioning nuclear facilities following postulated acci- 
dents, 14:27975 (RA;US) 
Remedial Action 
Use of the piezocone on UMTRA, 14:28095 (BA;US) 
FERMENTATION 
Organic Acids 
Energy-economical advantages of the conversion of hemicellu- 
lose to organic acids (pilot project). Concluding report, 
14:29474 (R;DK;In Danish) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Modifications 
400 MeV upgrade for the Fermilab linac, 14:29153 (R;US) 
Performance 
Performance of the Fermilab Main Ring during the 1988-89 
Tevatron collider operation, 14:29232 (R;US) 
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FILTERS 
Optimization 





FERMILAB TEVATRON 
Alignment 
The vertical alignment of the DO overpass in the Fermilab Main 
Ring, 14:29187 (R;US) 
Beam Bunching 
Improvements in bunch coalescing in the Fermilab Main Ring, 
14:29174 (R;US) 
Beam Dynamics 
Analytical expressions for the smear due to nonlinear multi- 
poles, 14:29180 (R;US) 
Nonlinear dynamics experiment in the Tevatron, 14:29179 (R;US) 
Space-charge effects in the Fermilab Main Ring at 8 GeV, 
14:29175 (R;US) 
Beam Emittance 
Studies and calculations of transverse emittance growth in high- 
energy proton storage rings, 14:29176 (R;US) 
Beam injection 
Performance of the Fermilab Main Ring during the 1988-89 
Tevatron collider operation, 14:29232 (R;US) 
Beam Monitoring 
A resonant beam detector for TEVATRON tune monitoring, 
14:29231 (R;US) 
Beam-Beam Interactions 
Tune spectra in the Tevatron Collider, 14:29181 (R;US) 
Computer Architecture 
A site oriented supercomputer for theoretical physics: The Fer- 
milab Advanced Computer Program Multi Array Processor 
System (ACMAPS), 14:29638 (R;US) 
Damping 
Longitudinal damping in the Tevatron collider, 14:29178 (R;US) 
Modifications 
Tevatron status, 14:29154 (R;US) 
Operation 
Tevatron operational experiences, 14:29151 (R;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
[Strongly interacting fermion system]: Annual performance for 
1988-89, 14:29859 (R;US) 
Particle Models 
Strongly interacting heavy lepton, 14:29675 (RA;US) 
Research Programs 
Strongly interacting fermion systems: Technical progress report, 
14:29840 (R;US) 
FERMIUM 256 
Energy Levels 
G-delayed fission from 255Es™ and the level scheme of 25Fm, 
14:29770 (J;US) 
FERRITE 
Magnetization 
Modeling ferrite electromagnetic response in the time domain, 
14:29257 (R;US) 
FERRITES 
Evaluation 
Studies of ferrite materials for the AGS Booster Synchrotron, 
14:29224 (R;US) 
Sorptive Properties 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 
FERRITIC STEELS 
Chemical Composition 
Comparison of material property specifications of ferritic steels 
in fast-breeder reactor technology, 14:28317 (R;FR) 
Cleavage 
Microstructural aspects of the fracture toughness cleavage- 
fibrous transition for reactor-grade steel, 14:28453 (BA;US) 
European Communities 
Comparison of material property specifications of ferritic steels 
in fast-breeder reactor technology, 14:28317 (R;FR) 
Fracture Properties 
Ji, fracture toughness of ferritic DCI [ductile cast iron] alloys: A 
comparison of two versions of ASTM E 813, 14:28775 (R;US) 
Toughness of ferritic piping steels: Final report, 14:28301 (R;US) 


Mechanical Properties 
Comparison of material property specifications of ferritic steels 
in fast-breeder reactor technology, 14:28317 (R;FR) 
Weldability 
Welding of helium-doped austenitic and ferritic stainless steels, 
14:28747 (R;US) 
FERROELECTRIC MATERIALS 
Electronic Structure 
Differential geometric aspects of the theory of ferroelectricity, 
14:29842 (R;XA) 
FERROMAGNETIC MATERIALS 
Structural Chemical Analysis 
Defect and microstructural analyses in ferromagnetic materials, 
14:28894 (BA;US) 
FFTF REACTOR 
Design 
Evaluation of the feasibility of a utility-financed power-generation 
facility at the FFTF [Fast Flux Test Facility], 14:28320 (R;US) 
Economic Analysis 
Evaluation of the feasibility of a utility-financed power-generation 
facility at the FFTF [Fast Flux Test Facility], 14:28320 (R;US) 
Materials 
A fast neutron, in situ tritium recovery experiment on solid 
breeder materials, 14:30169 (J;US) 
Materials Testing 
Low temperature irradiations in FFTF, 14:30041 (J;US) 
FIBERGLASS 
Thermal Analysis 
A flat insulation tester that uses an unguarded nichrome screen 
wire heater, 14:28915 (BA;US) 
Thermal Conductivity 
Determining the U-vaiue of a wall from field measurements of 
heat flux and surface temperatures, 14:28688 (BA;US) 
FIELD ALGEBRA 
Covariantized closed string fields from light-cone, 14:29717 
(J;US) 
FIELD EFFECT TRANSISTORS 
Superlattices 
Field-effect transistor having a superlattice channel and high 
carrier velocities at high applied fields, 14:29137 (P;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Action Integral 
Sigma models with purely Wess-Zumino-Witten actions, 
14:29708 (R;XA) 
Hamiltonian Function 
Sigma models with purely Wess-Zumino-Witten actions, 
14:29708 (R;XA) 
Lagrangian Function 
Sigma models with purely Wess-Zumino-Witten actions, 
14:29708 (R;XA) 
FIELD-REVERSED THETA PINCH DEVICES 
Physics 
Technology and physics implications of oscillating-field current 
drive in reversed-field pinches, 14:29958 (J;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 
See also FABRIC FILTERS 
OPTICAL FILTERS 
Design 
Contactor/filter improvements, 14:28295 (P;US) 
Evaluation 
Performance testing of high specific activity waste forms per 10 
CFR part 61: Progress report, November 30—December 5, 
1987, 14:28048 (R;US) 
Optimization 
Filtering facility for highly pure radioactive waste liquor, 
14:28047 (TG;US) 
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FILTERS 
Radioactive Waste Disposal 





Radioactive Waste Disposal 
Commercial disposal of high integrity containers (HICs) contain- 
ing EPICOR-II prefilters from Three Mile Island: reflections 
and projections, 14:27984 (RA;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 
N Codes 
NUMBERS: A collection of utilities for pre- and postprocessing 
two- and three-dimensional EXODUS finite element models, 
14:30220 (R;US) 
FINLAND 
Radioactive Waste Management 
Management of low- and intermediate level radioactive waste in 
Finland, 14:28007 (RA;US) 
FIREBALLS 
See also NUCLEAR FIREBALLS 
SEAN (Scientific Event Alert Network) bulletin. Monthly report, 
14:29567 (R;US) 
FIREDAMP 
See METHANE 
FIRST WALL 
C Codes 
Analysis of physical processes in ICF target chambers, 
14:30069 (J;US) 
Cooling Systems 
Experimental investigations of MHD flow tailoring for first wall 
coolant channels of self-cooled blankets, 14:30142 (J;US) 
Cracking 
Coolant leakage through cracks in fusion reactors, 14:30090 
(J;US) 
Design 
Apollo - An advanced fuel fusion power reactor for the 21st cen- 
tury, 14:30152 (J;US) 
Frost as a first wall for the ICF laboratory microfusion facility, 
14:30068 (J;US) 
Loca study for a helium-cooled solid breeder design for ITER, 
14:30110 (J;US) 
Probabilistic failure analysis of fusion reactor first walls, 
14:30112 (J;US) 
Rotating liquid blanket with no first wall for fusion reactors, 
14:30091 (J;US) 
Engineering 
Comparative analysis for Phase IIA and IIB experiments of the 
U.S/JAERI collaborative program on fusion blanket neutron- 
ics, 14:30161 (J;US) 
Overview of the ICF 1000 MJ experiment chamber design, 
14:30073 (J;US) 
Equipment Protection Devices 
Analysis of physical processes in ICF target chambers, 
14:30069 (J;US) 
Heat Flux 
Neutron production by reversed field pinches, 14:30150 (J;US) 
Heat Transfer 
Transient condensation of vapor using a direct simulation Monte 
Carlo method, 14:30099 (J;US) 
Lifetime 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
Materials Testing 
A carbon-carpet first wall for the laboratory microfusion facility, 
14:30074 (J;US) 
Mhd Channels 
Heat transfer in rectangular first wall coolant channels of liquid- 
metal-cooled blankets, 14:30141 (J;US) 
Protective Coatings 
Analysis for the selection of experimental configurations for het- 
erogeneity and Be multi-layered experiments of U.S. 
DOE/JAERI collaborative program on blanket neutronics, 
14:30165 (J;US) 
Radiation Protection 
Edge-plasmas and wall protection in RFPs, 14:30060 (J;US) 


Safety 
Chamber design for the LIBRA light ion beam fusion reactor, 
14:30096 (J;US) 
Thermal limits for passive safety of fusion reactors, 14:30109 
(J;US) 
Thickness 
Wall thickness measuring method and apparatus, 14:29973 
(P;US) 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Evaluation 
A fisheries evaluation of the Richland and Wapato canal fish 
screening facilities, Spring 1987: Annual report, 14:28219 
(R;US) 
Field Tests 
Studies of fish protection methods at hydroelectric plants, 
14:28234 (RA;CA) 
Trap and transport. Viable passage for American shad, 
14:28233 (RA;CA) 
FISHBONE INSTABILITY 
Plasma Diamagnetism 
Effect of energetic trapped particles on the resistive internal 
Kink, 14:29922 (R;IT) 
FISHERIES 
Diseases 
Augmented fish health monitoring: Annual report, 1987-88, 
14:28229 (R;US) 
FISHES 
See also ANADROMOUS FISHES 
TROUT 
Biological Adaptation 
Physiological mechanisms for acid tolerance in fish, 14:29552 
(R;SE) 
Population Dynamics 
Dworshak Reservior investigations: trout, bass and forage 
species: Annual report, 1987, 14:28226 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Safeguards 
New Brunswick Laboratory: Progress report, October 1987— 
September 1988, 14:28148 (R;US) 
FISSION 
See aiso PHOTOFISSION 
SPONTANEOUS FISSION 
THERMAL FISSION 
Cross Sections 
Pion-induced fission of actinide targets, 14:29762 (RA;BR) 
Nuclear Models 
Nuclear fission, 14:29774 (R;BR;In Portuguese) 
FISSION BARRIER 
Nuclear Deformation 
Potential energy and fission barriers of superheavy nuclei calcu- 
lated in multidimensional deformation space, 14:29777 (R;DE) 
Nuclear Models 
Fission barriers and half-lives, 14:29794 (R;US) 
FISSION FRAGMENTS 
Angular Momentum 
Angular-momentum-bearing modes in fission, 14:29795 (R;US) 
Mass Distribution 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
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FLUORIDES 
Fuel Pellets 





Production 

The role of compound nuclei and deep-inelastic scattering in 
complex fragment production at intermediate energies, 
14:29727 (R;US) 

Prompt Gamma Radiation 

Study of the prompt gamma rays emitted by fission fragments, 

14:29766 (RA;BR) 
Uranium 235 
Study of the prompt gamma rays emitted by fission fragments, 
14:29766 (RA;BR) 
Uses 
Fission fragment rockets: A new frontier, 14:29357 (R;US) 
FISSION PRODUCTS 
Separation Processes 

ESOL facility for the generation and radiochemical separation of 

short half-life fission products, 14:28950 (R;US) 
Vitrification 
SIMS analysis of leached layers formed on SRL glasses during 
burial, 14:28127 (BA;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FITZPATRICK REACTOR 
Water Chemistry 

Analytical techniques for the assessment of environmental ex- 
posure resulting from hydrogen injection chemistry, 14:28138 
(RA;US) 

FIXATION (CARBON DIOXIDE) 
See CARBON DIOXIDE FIXATION 
FLAME PROPAGATION 

FLAME facility: The effect of obstacles and transverse venting 
on flame acceleration and transition on detonation for 
hydrogen-air mixtures at large scale, 14:29054 (R;US) 

Particle Models 
Two-particle representation of front propagation in diffusion- 
reaction systems, 14:29890 (J;US) 
FLAME TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES 
Combustion Kinetics 

Chaotic oscillations of cool flames, 14:29061 (J;US) 

FLAME facility: The effect of obstacles and transverse venting 
on flame acceleration and transition on detonation for 
hydrogen-air mixtures at large scale, 14:29054 (R;US) 

Hydrodynamics 

CH, concentration imaging in simple jet and bluff-body flames, 

14:28166 (BA;US) 
Measuring Methods 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 

FLASH POINT 

See COMBUSTION PROPERTIES 
FLAVORDYNAMICS 

See QUANTUM FLAVORDYNAMICS 
FLAWS 

See DEFECTS 
FLOCCULATION 

Control Equipment 

Optimisation of dewatering units in coal preparation plants, 

14:27794 (R;AU) 
FLORIDA 
Phosphate Minerals 
Development of techniques for the use of trees in the reclama- 
tion of phosphate lands. Final report, 14:29409 (R;US) 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE 
Forecasting 

Dissolution/precipitation of a two-member chain at a dissolving 

waste matrix, 14:28059 (R;US) 


FLUE GAS 
Desulfurization 

Proceedings: First combined flue gas desulfurization and dry 
SOz control symposium, 14:28292 (R;US) 

Proceedings: First combined flue gas desulfurization and dry 
SOz control symposium, 14:28293 (R;US) 

The utilization of solid fuels. Catalogue of R and D contracts 
1988, 14:27792 (R;XE) 

Use of ferrous chelates of SH-containing amino acids and pep- 
tides for the removal of NO, and SOz from flue gas, 14:29143 
(J;US) 

Hot Gas Cleanup 

Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 1: Text material, 14:27831 (R;US) 

Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, January—March 1989, 
14:27833 (R;US) 

Temperature Measurement 
Flue gas site temperature measurement in power plant boilers, 
14:28294 (R;Fl;In Finnish) 
FLUID FLOW 
See also GAS FLOW 
INCOMPRESSIBLE FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
Pattern Recognition 
Velocity selection for Taylor bubbies, 14:29633 (J;US) 
FLUID MECHANICS 
See also HYDRAULICS 
Numerical Analysis 

Caltech-DOE program on numerical analysis, scientific comput- 
ing and fundamental studies of fluid mechanics: Final report, 
1 April 1986-31 March 1989, 14:29625 (R;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 

Mechanics/heat-transfer relation for particle flows: Quarterly re- 

port, 14:29320 (R;US) 
FLUIDIZED-BED COMBUSTION 
Thermal Efficiency 

Power and heat generating PFBC combi processes and their 
potential market in Finland, 14:27863 (RA;Fl) 

Present status and further development of PFBC combined- 
cycle plant, 14:27864 (RA;Fl) 

FLUIDIZED-BED COMBUSTORS 
Design 
Combustor with multistage internal vortices, 14:27861 (P;US) 
FLUIDS 
See also GASES 
LIQUIDS 
Spin Glass State 

Statistical mechanics of a quenched van der Waals fluid, 

14:29634 (J;US) 
Thermodynamic Properties 

Statistical mechanics of a quenched van der Waals fluid, 

14:29634 (J;US) 
Velocity 

Optical velocimetry correction in Fabry—Perot measurements 
taken through cylindrically expanding shocked fluids with no 
dispersion, 14:29850 (J;US) 

FLUORESCENCE SPECTROSCOPY 
Evaluation 

Enhanced detection of fluorescence quenching in labeled cells, 

14:29475 (P;US) 
Optical Equipment 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
FLUORIDES 
See also BORON FLUORIDES 
CERIUM FLUORIDES 
Fuel Pellets 

Recovery of fluoride ion selective electrode, 14:27925 (R;BR;In 

Portuguese) 
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FLUORIDES 
lon Selective Electrode Analysis 





lon Selective Electrode Analysis 
Recovery of fluoride ion selective electrode, 14:27925 (R;BR;In 
Portuguese) 
Quality Control 
Recovery of fluoride ion selective electrode, 14:27925 (R;BR;In 
Portuguese) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 
Dissociation Heat 


Ultraviolet photodissociation and thermochemistry of 
CH2BrCH ol, CF2BrCFol, and CFoICFol, 14:29040 (J;US) 

Photolysis 

Ultraviolet photodissociation and thermochemistry of 


CH2BrCHol, CF2BrCF el, and CF2ICFal, 14:29040 (J;US) 
FLY ASH 
Fouling 
Ash formation and the laboratory simulation of fouling during 
combustion, 14:27856 (R;AU) 
Metals 
Solubility of trace metals from fly ash from the combustion of lignite 
in an atmospheric fluidized bed combustor, 14:27837 (J;GB) 
Pneumatic Transport 
Dense phase pneumatic conveying of pulverised coal and fly 
ash, 14:27846 (R;AU) 
FOAMS 
See also PLASTIC FOAMS 
Chemical Preparation 
Composite foams, 14:30007 (RA;US) 
Low-density cellulose acetate foams for direct-drive laser ICF 
targets, 14:30022 (RA;US) 
Drying 
Drying studies on 
14:30018 (RA;US) 
Flow Rate 
Development of an engineering methodology for applying foam 
technology, 14:27880 (R;US) 
Mechanical Properties 
Low-density cellulose acetate foams for direct-drive laser ICF 
targets, 14:30022 (RA;US) 
Low-density resorcinol-formaldehyde foams for direct-drive 
laser ICF targets, 14:30004 (RA;US) 
Physical Properties 
Low-density cellulose acetate foams for direct-drive laser ICF 
targets, 14:30022 (RA;US) 
Low-density resorcinol-formaldehyde foams for direct-drive 
laser ICF targets, 14:30004 (RA;US) 
Synthesis 
Low-density resorcinol-formaldehyde foams for direct-drive 
laser ICF targets, 14:30004 (RA;US) 
Thermal Analysis 
Thermal analysis of low-density foams for direct-drive laser ICF 
targets, 14:30023 (RA;US) 
Thermal Expansion 
Cryogenic mechanical characterization of low-density polymeric 
foams being developed for direct-drive laser ICF targets, 
14:30017 (RA;US) 
Uses 
Characterization of low-density materials and their precursers, 
14:30009 (RA;US) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOLIAGE 
See LEAVES 
FOOD 
See also MILK 
MILK PRODUCTS 
Radiation Doses 
Doses from food 1986/87, 14:29830 (R;SE;In Swedish) 
FOODSTUFFS 
See FOOD 


inverse-emulsion polystyrene foams, 


FORCE-FREE MAGNETIC FIELDS 
Three-Dimensional Calculations 
Quasi-static evolution of a three-dimensional force-free mag- 
netic field, 14:29575 (R;FR) 
FORECASTING 
Computer Calculations 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
FORESTS 
Computerized Simulation 
SYLVA, a computer model to assess the probability of forest 
penetration, 14:29353 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Emission 
Investigation of submicrometer aerosols for apportioning the im- 
pacts of airborne particulate matter at Deep Creek Lake: 
Final report, 14:29373 (R;US) 
Environmental Impacts 
Gas fired power plant in Orkanger. Evaluation of air pollution, 
14:27904 (R;NO;In Norwegian) 
Retrofitting 
Electric and cogeneration applications for solid oxide fuel cell 
systems, 14:28627 (RA;US) 
Scrubbers 
Advanced Utility Simulation Model description of the national 
loop (Version 3.0). Final report, July 1985-September 1987, 
14:28296 (R;US) 
FOULING 
Simulation 
Ash formation and the laboratory simulation of fouling during 
combustion, 14:27856 (R;AU) 
FOUR-BODY PROBLEM 
One-Dimensional Calculations 
Study of the four identical particle spectrum moving in one di- 
mension, 14:29882 (R;BR;in Portuguese) 
Spherical Harmonics 
Study of the four identical particle spectrum moving in one di- 
mension, 14:29882 (R;BR;In Portuguese) 
FRACTURE MECHANICS 
Mathematical Models 
Calculating the tearing resistance of ductile steels: Final report, 
14:28755 (R;US) 
Improved model for predicting J-R curves from charpy data: Fi- 
nal report, 14:28766 (R;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Productivity 
Differences in fracture characteristics and related production, 
14:27901 (J;US) 
FRACTURES 
Measuring Methods 
Measurement of the elastic-plastic surface flaw back surface 
topology and its relation to constraint, 14:28807 (BA;US) 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
District Heating 
Heat networks Proceedings, 14:28521 (R;FR;In French) 
Fuel Reprocessing Plants 
Back-end options: industry and economy. A French view, 
14:27930 (RA;US) 
Nuclear Facilities 
French decommissioning experience, 14:28410 (RA;US) 
Pwr Type Reactors 
Experience of partial dismantling and design improvement to fa- 
cilitate decommissioning of French PWR - 010 -, 14:28422 
(RA;US) 
Radioactive Waste Management 
International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
Nuclear waste management in France, 14:27943 (RA;US) 
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FRASCATI TOKAMAK 
See FT TOKAMAK 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 
Computer simulation of FEL sidebands in a strongly dispersive 
waveguide, 14:29197 (R;US) 
Design 
High-average-power millimeter-wave FEL [free-electron laser] tor 
plasma heating using the ETA-II accelerator, 14:29939 (R;US) 
Electron Beams 
Cherenkov free-electron laser. Final report, August 1985-July 
1988, 14:29088 (R;US) 
Superradiance 
Slippage and superradiance in the high gain FEL, 14:29189 (R;IT) 
Uses 
Status of LBL/LLNL FEL [free electron laser] research for two 
beam accelerator applications, 14:29241 (R;US) 
FREONS 
Chemical Analysis 
CFC in plastic foams: possibilities for tracing residues of CFC 
from the manufacturing process, 14:29382 (R;SE;In Swedish) 
FROST 
Materials Testing 
Frost as a first wall for the ICF laboratory microfusion facility, 
14:30068 (J;US) 
FRUIT (SEEDS) 
See SEEDS 
FT TOKAMAK 
Magnet Coils 
FTU poloidal system. Manufacturing and testing, 14:29995 
(RA;IT) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Motion 
In-pile observation of fuel and clad relocation during LMFBR 
core-disruptive accidents, 14:28449 (R;US) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Comparative Evaluations 
System study of alkaline fuel cell power plants based on natural 
gas, 14:28664 (R;SE;In Swedish) 
Cost Estimation 
Conceptual design of a 100-MW PAFC power plant for urban 
utility applications, 14:28624 (RA;US) 
Data Base Management 
Data acquisition and database management (DADM) system, 
14:28609 (RA;US) 
Design 
Conceptual design of a 100-MW PAFC power plant for urban 
utility applications, 14:28624 (RA;US) 
Economics 
Assessment and comparison of 100-MW coal gasification phos- 
phoric acid fuel cell power plants, 14:28591 (RA;US) 
Comparative analysis of fuel processing alternatives for coal- 
based, high-temperature fuel cells, 14:28577 (RA;US) 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Niches for commercial utilization of fuel cells in Argentina, 
14:28640 (RA;US) 
Energy Efficiency 
System efficiencies for a BOF fueled MCFC power plant at full 
load and partial load conditions, 14:28602 (RA;US) 
Flowsheets 
Chemical flow sheeting of AFC power plants, 14:28633 (RA;US) 
Hydrogen Generators 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 


Load Management , 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
Natural Gas Fuel Cells 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
Performance Testing 
Construction and operation of 1 MW dispersed type PAFC plant 
(Moonlight Project), 14:28622 (RA;US) 
Demonstration test of a 200kW PAFC power plant, 14:28621 
(RA;US) 
Osaka gas test of 3 kW SOFC generator system, 14:28571 
(RA;US) 
Planning 
Construction of 11 MW PAFC power plant at TEPCO Goi ther- 
mal power station, 14:28623 (RA;US) 
Research Programs 
R and D activities on molten carbonate fuel cell power genera- 
tion system in Japan, 14:28644 (RA;US) 
Systems Analysis 
Coal fueled molten carbonate fuel cell power system studies 
(Power range 200 MW), 14:28626 (RA;US) 
Technology Assessment 
Electric utility phosphoric acid fuel cell technology development, 
14:28619 (RA;US) 
Water Treatment 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
ALKALINE ELECTROLYTE FUEL CELLS 
AMMONIA FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
NATURAL GAS FUEL CELLS 
REGENERATIVE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 
Commercialization 
Challenge of commercialization: a case study of Public Power's 
multi-megawatt fuel cell demonstration, 14:28568 (RA;US) 
Computerized Simulation 
Computer simulation of solid electrolyte fuel cells, 14:28665 
(BA;US) 
Mathematical modeling of LiAVLICI,|KCVFeS celis, 14:28667 
(J;US) 
Electrocatalysts 
Fuel cell commercialization and platinum availability, 14:28649 
(RA;US) 
Market 
Niches for commercial utilization of fuel cells in Argentina, 
14:28640 (RA;US) 
Performance 
Monolithic solid oxide fuel cell development, 14:28660 (R;US) 
Novel moderate temperature fuel cell (Aqueous carbonate fuel 
cell), 14:28635 (RA;US) 
Research Programs 
Fuel cell research in Europe, 14:28569 (RA;US) 
Fuel cell systems program plan, FY 1989, 14:28661 (R;US) 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 14:28662 (R;US) 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 
Safety 
Safety comparison of fusion fuel cycles, 14:30123 (J;US) 
Systems Analysis 
Large surface ship fuel cell propulsion, 14:28632 (RA;US) 
Technology Assessment 
US fuel cell research and applications, 1960-1989, 14:28663 
(R;US) 
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FUEL CONSUMPTION 
Forecasting 








FUEL CONSUMPTION 
Forecasting 
The Motor Fuel Consumption model fourteenth periodical re- 
port, 14:28545 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS 
Turbulent Flow 
Contribution at the turbulence study in tridimensional flow: ap- 
plication at nuclear reactors, 14:28316 (R;FR;In French) 
FUEL ELEMENTS 
See also FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
Motion 
In-pile observation of fuel and clad relocation during LMFBR 
core-disruptive accidents, 14:28449 (R;US) 
FUEL FABRICATION PLANTS 
See also MIXED OXIDE FUEL FABRICATION PLANTS 
D i i hing 
Decommissioning nuclear facilities following postulated acci- 
dents, 14:27975 (RA;US) 
FUEL FEEDING SYSTEMS 
Modifications 
Experimenta! studies on group ignition of a cloud of coal parti- 
cles: Quarterly progress report No. 2, November 16, 
1988—February 15, 1989, 14:27854 (R;US) 
FUEL INJECTION SYSTEMS 
Technology Assessment 
The potential for gaseous fuel injection systems in retrofitting 
natural gas and propane vehicles, 14:28731 (RA;CA) 
FUEL PELLETS 
Plasma Simulation 
Pellet ablation modeling in reactor-grade plasmas with fusion- 
born alpha particles, 14:30171 (J;US) 
Shields 
Preventing vaporization and destructive shock waves in ICF 
target-chamber first walls, 14:30070 (J;US) 
FUEL POOLS 
Decontamination 
Decontamination of the Gentilly-1 fuel pool, 14:27994 (RA;US) 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
Process agitator operating problems and equipment failures, F- 
Canyon Reprocessing Facility, 14:27933 (R;US) 
Maintenance 
Advances in remote maintenance in the Tokai reprocessing 
plant, 14:27931 (RA;US) 
Remote operation and maintenance demonstration facility at the 
Oak Ridge National Laboratory, 14:27932 (RA;US) 
Nuclear Materials Management 
Sara. A simulation computer code for NRTMA performance 
study at EUREX pilot reprocessing plant, 14:27922 (R;IT) 
Radioactive Waste Management 
Waste management at WAK, 14:27944 (RA;US) 
Technology Assessment 
Back-end options: industry and economy. A French view, 
14:27930 (RA;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Optimization 
Multidimensional effects in optimal control analysis for nuclear 
reactors, 14:28377 (J;US) 
Remote Handling Equipment 
System for fuel rod removal from a reactor module, 14:28324 
(P;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 








FUEL SLURRIES 
Combustion 
The utilization of solid fuels. Catalogue of R and D contracts 
1988, 14:27792 (R;XE) 
Corrosive Effects 
Erosivity of coal particles in coal-solvent slurries, 14:27829 
(BA;US) 
Fluidized-Bed Combustion 
Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, December 15, 1988—March 14, 
1989, 14:27850 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also FUEL SLURRIES 
GAS FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
Flame Propagation 
Detailed nonpremixed flamelet modeling, 14:29059 (BA;US) 
Prices 
Optimal design of solar energy systems with uncertain data, 
14:28261 (J;US) 
Water Pollution 
Biodegradation and sorption of organic solvents and hydrocar- 
bon fuel constituents in subsurface environments. Final 
report, October 1983-September 1986, 14:29420 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUMES 
See AEROSOLS 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also BLAST FURNACES 
Design 
Development of an HLLW melter to large scale industrial appli- 
cation, 14:27955 (RA;US) 
Fouling 
The effects of combustion conditions on ash and deposits from 
low rank coals, 14:27859 (R;AU) 
Performance 
LFCM emission and off-gas system performance for feed com- 
ponent cesium, 14:27961 (RA;US) 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 
See WELDING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


G CODES 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
G-2 REACTOR 
Reactor Dismantling 
Calculation with the Monte Carlo code TRIPOLI-2 of the G2 and 
Chinon A-2 structure activation in view of their dismantling, 
14:28313 (R;FR) 
GADOLINIUM 
Hyperfine Structure 
Hyperfine structure of the 4f75d*6s 1'F term of '55:157Gd | by 
laser-rf double resonance, 14:29616 (J;US) 
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Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
GADOLINIUM OXIDES 
lonic Conductivity 
Structural disorder and transport in ternary oxides with the py- 
rochlore structure, 14:28827 (R;US) 
Quantitative Chemical Analysis 
Determination of some rare earth elements in high purity Y203, 
Gd203 and Dy203 by inductively coupled plasma atomic 
emission spectrometry (ICP-AES), 14:28947 (R;IN) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM ALLOYS 
Research Programs 
The coupling of thermochemistry and phase diagrams for Group 
lll-V semiconductor systems: Progress report, September 1, 
1988-April 30, 1989, 14:28828 (R;US) 
GALLIUM ANTIMONIDES 
X-Ray Diffraction 
X-ray diffraction and InAs/GaSb superlattices, 14:28905 (BA;US) 
GALLIUM ARSENIDES 
Electronic Structure 
Determination of energy-band dispersion curves in strained- 
layer structures, 14:28935 (J;US) 
Fabrication 
Pd,GaAs/GaAs, 14:28920 (BA;US) 
Hole Mobility 
High-field mobility of light holes in strained quantum wells, 
14:28934 (J;US) 
lon Implantation 
Applications of Moessbauer spectroscopy to investigations of 
defects in semiconductors, 14:29834 (R;CH) 
Lattice Parameters 
Lattice parameter anomaly in an MOCVD CdTe epitaxial layer 
grown on a GaAs substrate, 14:28897 (BA;US) 
Magneto-Optical Effects 
Determination of energy-band dispersion curves in strained- 
layer structures, 14:28935 (J;US) 
Orthogonal Transformations 
Field-effect transistor having a superlattice channel and high 
carrier velocities at high applied fields, 14:29137 (P;US) 
Phase Transformations 
Studies of Ill-V compounds in the megabar regime: Annual 
progress report (second year), 14:28877 (R;US) 
Physical Radiation Effects 
Burst-generation rates in silicon and gallium arsenide from 
neutron-induced nuclear recoils, 14:28870 (R;US) 
The design of radiation-hardened ICs for space, 14:29821 (J;US) 
Research Programs 
The coupling of thermochemistry and phase diagrams for Group 
lll-V semiconductor systems: Progress report, September 1, 
1988—April 30, 1989, 14:28828 (R;US) 
Structural Chemical Analysis 
TEM and SEM studies of MOCVD-grown GaP on Si, 14:28895 
(BA;US) 
Transmission Electron Microscopy 
Contributions of electron microscopy to the understanding of re- 
actions on compound semiconductor surfaces, 14:28896 
(BA;US) 
GALLIUM OXIDES 
Synthesis 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
GALLIUM PHOSPHIDES 
Phase Transformations 
Studies of IIl-V compounds in the megabar regime: Annual 
progress report (second year), 14:28877 (R;US) 
Structural Chemical Analysis 
TEM and SEM studies of MOCVD-grown GaP on Si, 14:28895 
(BA;US) 
GAMMA LOGGING 
Probes 
Downhole determination of oxidised coal, 14:27824 (R;AU) 


GAMMA RADIATION 
Angular Correlation 
PANDA Il. An apparatus for positron annihilation angular corre- 
lation measurements in two dimensions, 14:29281 (R;NL) 
Biological Models 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
Detection 
Faii-safe ion chamber errant beam detector tailored for person- 
nel protection, 14:29537 (R;US) 
Phantoms 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
Radiation Effects 
Comparison of mutagenic effects of common wheat by electron 
beam, fast neutron and ®°Co gamma ray irradiation, 14:29522 
(R;CN;In Chinese) 
Radiation Monitoring 
Satellite observation of atmospheric nuclear gamma radiation, 
14:29588 (R;US) 
The Hermes-lll gamma-ray facility at the Simulation Technology 
Laboratory: A guide for users, 14:29244 (R;US) 
Total Cross Sections 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
GAMMA SPECTROMETERS 
Beam Pulsers 
Pulser injection with subsequent removal, 14:29312 (J;US) 
GAMMA SPECTROSCOPY 
Automation 
Pulser injection with subsequent removal, 14:29312 (J;US) 
GAMMA TRANSPORT THEORY 
Computerized Simulation 
MCNP transport calculations for detector locations, 14:29813 
(R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCR TYPE REACTORS 
HTGR TYPE REACTORS 
HELIUM COOLED REACTORS 
Brayton Cycle 
Four-year investigation of Brayton cycle systems for future 
french space power applications, 14:28326 (R;FR) 
Laser-Produced Plasma 
Solid state laser driver for an ICF reactor, 14:29943 (J;US) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
D Codes 
DANIEL: A computer code for high-speed dusty gas flows with 
multiple particle sizes, 14:29626 (R;US) 
GAS FUELS 
Cost Benefit Analysis 
Environmental and energy analysis of alternative fuels. An 
overview of the U.S. Department of Energy flexible fuel study, 
14:28732 (RA;CA) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
Coupling 
Mutual coherence of two coupled multiline continuous-wave HF 
lasers. Technical report, 14:29091 (R;US) 
X Radiation 
Thermally buffered sodium-neon laser target for coherent X-ray 
production, 14:29109 (P;US) 
GAS METAL-ARC WELDING 
Automation 
Sensing and modelling of gas metal arc welding, 14:28754 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
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GASEOUS EFFLUENTS 





GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Filtration 
Minimizing decommissioning gaseous waste volume by pre- 
filtration, 14:28416 (RA;US) 
Radioactive Waste Processing 
Study for removal of metal dust from gases using column with 
‘breath balls’ and through-flow sieve-plate, 14:27938 (R;CN;In 
Chinese) 
GASES 
See also AIR 
EXHAUST GASES 
VOLCANIC GASES 
Sampling 
Device and technique for in-process sampling and analysis of 
molten metals and other liquids presenting harsh sampling 
conditions, 14:28707 (P;US) 
Solubility 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986—December 1989, 
14:28875 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 
Light Cone 
Light-cone gauge and the principal value prescription, 14:29711 
(R;BR) 
Quantization 
Stochastic quantization and gauge theories, 14:29699 (R;BR;In 
Portuguese) 
Stochastic Processes 
Stochastic quantization and gauge theories, 14:29699 (R;BR;In 
Portuguese) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GCR TYPE REACTORS 
See also CHINON-2 REACTOR 
Reactor Accidents 
Severity scale for incidents and accidents in French nuclear 
power plant, 14:28400 (R;FR) 
Safety 
Severity scale for incidents and accidents in French nuclear 
power plant, 14:28400 (R;FR) 
GE SEMICONDUCTOR DETECTORS 
Thermal Cycling 
A variable temperature cryostat that produces in situ clean-up of 
germanium detector surfaces, 14:29306 (J;US) 
GEESE 
Population Dynamics 
Effects of water levels on productivity of Canada geese in the 
northern Flathead Valley: Final report, 14:28221 (R;US) 
GENE LOCI 
See GENES 
GENE REGULATION 
Genetics in marine methane-oxidizing bacteria. Annual report, 1 
February 1988-31 January 1989, 14:28161 (R;US) 
GENERAL RELATIVITY THEORY 
Spinors 
Unitary spinor methods in general relativity, 14:29884 (R;HU) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Dna Sequencing 
Purification of polymorphic components of complex genomes, 
14:29476 (P;US) 


Molecular Biology 
Molecular approaches to genomic organization: Final report, 
May 15, 1983—December 31, 1988, 14:29446 (R;US) 
Mutations 
[Genetics and molecular biology of Robertson’s Mutator: A 
workshop series]: Final report, 14:29473 (R;US) 
Transcription 
Transcription of the spinach chloroplast rocL and atpB genes by 
spinach chloroplast and E. coli RNA polymerases, 14:29471 
(RA;US) 
GENTILLY REACTOR 
Decommissioning 
Comprehensive radiological protection program - an essential 
element of successful decommissioning, 14:28417 (RA;US) 
Cost estimation for Gentilly-1 decommissioning, 14:28424 
(RA;US) 
Decontamination of the Gentilly-1 fuel pool, 14:27994 (RA;US) 
On-site dry concrete canister storage of spent fuel at Gentilly-1, 
14:27995 (RA;US) 
GEOCHEMISTRY 
Hydrology 
Hydrogeochemical assessment of crystalline rock for radioac- 
tive waste disposal: the Stripa experience, 14:28062 (R;CH) 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC FRACTURES 
Mathematical Models 
Inventory of numerical codes available for high-level nuclear 
waste repository performance modeling at Yucca Mountain, 
Nevada, 14:28025 (R;US) 
GEOMAGNETIC FIELD 
Wave Propagation 
Propagation of electromagnetic beams in a HANE (High Altitude 
Nuclear Explosion) environment: a preliminary study of re- 
fraction effects. Interim report, 14:29350 (R;US) 
GEOPRESSURED SYSTEMS 
Research Programs 
The development of the geopressured resource: A status re- 
port, 14:28273 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL EXPLORATION 
Sweden 
Build-up of competency GEO, LTH, 14:28271 (R;SE;In Swedish) 
GEOTHERMAL FIELDS 
Safety 
Safety and emergency preparedness considerations for 
geotechnical field operations, 14:28276 (R;US) 
GEOTHERMAL HEATING 
Progress Report 
Build-up of competency GEO, LTH, 14:28271 (R;SE;In Swedish) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 
Evaluation 
Reconnaissance study of Coso Volcanic Field, California, and 
Pickel Meadow, California. Summary report, May-December 
1986, 14:28272 (R;US) 
GEOTHERMAL SYSTEMS 
See also HYDROTHERMAL SYSTEMS 
Research Programs 
Materials advances to enhance development of geothermal 
power, 14:28275 (R;US) 
GEOTHERMAL WELLS 
Libraries 
A database for the Geysers geothermal field, 14:30234 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Fabrication 
Photoemission studies of the initial adsorption and growth of Ag 
on Ge(111), 14:28916 (BA;US) 
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GLYCINE HISPIDA 
Gene Regulation 





Morphology 

The use of symmetry in the TEM analysis of precipitate mor- 

phologies, 14:28803 (BA;US) 
GERMANIUM ALLOYS 
Crystal Structure 

Short range order determination in amorphous FeGez using dif- 

ferential anomalous x-ray scattering, 14:28783 (BA;US) 
Phase Diagrams 
Characterization of stable and metastable phases using analyti- 
cal electron microscopy, 14:28795 (BA;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM NITRIDES 
Research Programs 

The coupling of thermochemistry and phase diagrams for Group 
Ill-V semiconductor systems: Progress report, September 1, 
1988-April 30, 1989, 14:28828 (R;US) 

GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GIANT RESONANCE 

Studies of giant multipole resonances with intermediate energy 
heavy ions, 14:29760 (R;US) 

GIBBERELLIC ACID 
Biochemical Reaction Kinetics 

Biochemical properties and hormonal regulation of barley nucle- 

ase, 14:29467 (RA;US) 
Biosynthesis 
Slender barley: a constitutive hormone response mutant, 
14:29468 (RA;US) 
GIBBERELLIN A3 
See GIBBERELLIC ACID 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
Chemical Composition 

Zeolite variability in the WVDP HLW glass feed streams, 

14:28118 (BA;US) 
Cladding 

Composite polymer: 

14:28883 (P;US) 
Coatings 

CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 

Study of factors affecting the deposition of smooth plasma poly- 
mers, 14:30003 (RA;US) 

Compression Strength 

Measurement of glass shell buckling strength using a piezoelec- 

tric film sensor, 14:30016 (RA;US) 
Fracture Properties 

The effect of reinforcement on the tear properties of flexible cir- 

cuits, 14:28922 (BA;US) 
Glazing Materials 

The design and testing of a highly insulating glazing system for 

use with conventional window systems, 14:28689 (J;US) 
Hydration 

Glass-water vapor interaction, 14:28128 (BA;US) 

Prediction of nuclear waste glass durability from natural 
analogs, 14:28134 (BA;US) 

Leaching 

Effects of SA/V and saturation on the chemical durability of SRP 
waste glass, 14:28123 (BA;US) 

Leaching fully radioactive SRP nuclear waste glass in tuff 
ground water in stainless steel vessels, 14:28131 (BA;US) 

Radiocolloid formation in waste package leach tests with Savan- 
nah River defense waste glass in salt brine, 14:28133 (BA;US) 

SIMS analysis of leached layers formed on SRL glasses during 
burial, 14:28127 (BA;US) 

The effect of gamma radiation on ground-water chemistry and 
glass leaching as related to the NNWSI repository site, 
14:28132 (BA;US) 

Two-year leaching behavior of three SRL nuclear waste glasses 
in granite, 14:28126 (BA;US) 


Glass edge cladding for laser disks, 


Materials Testing 
Structural testing of metal/composite conical strutures with 
holes, 14:29125 (R;US) 
Optical Properties 
Recent optical studies of the local environment of rare earth 
ions in glass, 14:28891 (R;US) 
Physical Radiation Effects 
An accurate simulation of radiation damage in a nuclear waste 
repository, 14:28108 (BA;US) 
Radioactive Waste Processing 
Overview of waste package performance experiments in WIPP, 
14:28097 (BA;US) 
Rheology 
Rheology of glasses containing crystalline material, 14:28112 
(BA;US) 
Rock-Fluid Interactions 
Experimental alteration of basalt glass applied to the alteration 
of nuclear waste glass, 14:28135 (BA;US) 
WIPP/SRL in-situ testing program, 14:28129 (BA;US) 
Tensile Properties 
Evaluation of tensile strength in alkali silicate shells, 14:30010 
(RA;US) 
Measurement of glass shell buckling strength using a piezoelec- 
tric film sensor, 14:30016 (RA;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLIOMAS 
Boron Compounds 
Distribution of boron in two (B,2H,;SH)?~-infused patients with 
malignant glioma, 14:29512 (J;DE) 
Computerized Tomography 
Computerized axial tomographic and magnetic resonance imag- 
ing scan follow-up of two patients after boron neutron capture 
therapy for glioblastoma multiforme, 14:29513 (J;DE) 
Neutron Capture Therapy 
Computerized axial tomographic and magnetic resonance imag- 
ing scan follow-up of two patients after boron neutron capture 
therapy for glioblastoma multiforme, 14:29513 (J;DE) 
Proposed protocol for clinical trials of boron neutron capture 
therapy in gliblastoma multiforme, 14:29514 (J;DE) 
Nmr Imaging 
Computerized axial tomographic and magnetic resonance imag- 
ing scan follow-up of two patients after boron neutron capture 
therapy for glioblastoma multiforme, 14:29513 (J;DE) 
GLOBAL RISK 
See HAZARDS 
GLOBULINS-BETA 
Gene Regulation 
Expression of the globin genes and hematopoiesis in beta- 
thalassemic mice, 14:29445 (R;US) 
GLOVEBOXES 
Decommissioning 
Decommissioning of large glove boxes in a mixed oxide (MOX) 
fuel fabrication plant, 14:27979 (RA;US) 
Re-useable modular containment system for use in the decom- 
missioning of plutonium active plant, 14:29066 (RA;US) 
GLUCOSE 
Diagnostic Uses 
Radioiodinated glucose analogues for use as imaging agents, 
14:29515 (P;US) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Metabolism 
Metabolic interrelationships between monogalactosyldiacylglyc- 
erol and diagalactosyldiacyl-glycerol molecular species in 
Dunaliella salina, 14:29500 (RA;US) 
GLYCINE HISPIDA 
Gene Regulation 
Auxin-regulated gene expression in cell elongation, 14:29448 
(RA;US) 
Auxin-regulated gene expression in soybean, 14:29447 (RA;US) 
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GLYCINE HISPIDA 
Gene Regulation 








Genomic organization of some auxin-inducible genes, 14:29457 
(RA;US) 
Nitrogen Fixation 
Correlation between the accumulation of toxic pterocarpans and 
isoflavones and the interaction between Bradyrhizobium 
japonicum strains and soybeans, 14:29495 (RA;US) 
Supernodulation and ntirate tolerance in a soybean mutant, 
14:29551 (RA;US) 
Photosynthesis 
Regulation of photosynthesis in soybean leaves at different sink 
sizes, 14:29497 (RA;US) 
Technique for studying the relationship between assimilation 
rate and internal CO2 concentration, 14:29501 (RA;US) 
Recessive Mutations 
Mutation in the soybean embryo-specific urease locus (sun), 
14:29488 (RA;US) 
GNEISSES 
Age Estimation 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
Isotope Dating 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
GOBAR GAS 
See METHANE 
GOLD 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Electronic Structure 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
Mines 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
Multi-Element Separation 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
GOLD 197 
Photofission 
Fission studies with polarized and monochromatic photon 
beams, 14:29763 (RA;BR) 
Photon Beams 
Fission studies with polarized and monochromatic photon 
beams, 14:29763 (RA;BR) 
GOLD 197 TARGET 
Silicon 28 Reactions 
Particle spectra near mid-rapidity studied with Chereknov- 
Complex system in 14.5 A-GeV Si + Au collisions, 14:29759 
(R;US) 
GOLD BROMIDES 
Crystal Structure 
Variations in crystal packing with anion size in the isostructural 
organic conductors (BEDT-TTF)2X where X = Ag(CN)2-, 
Au(CN)2~ and AuBr2~, 14:28912 (BA;US) 
GOLD COMPOUNDS 
See also GOLD BROMIDES 
Crystal Structure 
Variations in crystal packing with anion size in the isostructural 
organic conductors (BEDT-TTF)2X where X = Ag(CN)o-, 
Au(CN)2~— and AuBr2~, 14:28912 (BA;US) 
Order-Disorder Transformations 
X-ray scattering studies of non-equilibrium ordering processes: 
Progress report, November 1, 1988-October 31, 1989, 
14:29838 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Migration 
The effects of gradients on boundary stability: Progress report, 
March 31, 1988—February 15, 1989, 14:28749 (R;US) 
Precipitation 
Precipitation at grain boundaries in irradiated austenitic Fe-Cr- 
Mn alloys, 14:30030 (R;US) 





GRAIN SIZE 
Variations 
Grain size effects on the transport critical current density of 
Lap_,Sr,CuO,, 14:28842 (BA;US) 
GRAINS (CEREAL) 
See SEEDS 
GRAND UNIFIED THEORY 
Composite Models 

Phenomenological consequences of the color-flavor constraint 

on compositeness interactions, 14:29691 (J;NL) 
GRANITES 
Elements 

Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 

Geochemistry 

Geochemical modelling of the evolution of a granite-concrete- 
water system around a repository for spent nuclear fuel, 
14:28085 (R;SE) 

Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 

Petrology 

Geology and geochemistry of Massangana Granitoid Complex, 
Brazil, and its relation with tin mineralization, 14:28962 
(R;BR;In Portuguese) 

Radioactive Waste Disposal 

SIMS analysis of leached layers formed on SRL glasses during 
burial, 14:28127 (BA;US) 

Two-year leaching behavior of three SRL nuclear waste glasses 
in granite, 14:28126 (BA;US) 

Runoff 

Chemical changes in acid runoff along its pathway through 

granitic minicatchments, 14:29423 (RA;NO) 
Snow 

Chemical changes in acid runoff along its pathway through 

granitic minicatchments, 14:29423 (RA;NO) 
GRAPHITE 
Plasticity 
Microplasticity phenomena in graphite/magnesium metal matrix 
composites, 14:28923 (BA;US) 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Photosynthesis 

Shading effects on assimilation rate and internal CO? of tall fes- 

cue leaves, 14:29496 (RA;US) 
GRATINGS 
Fabrication 

[Diffraction gratings used in x-ray spectroscopy]: Final report, 

14:29082 (R;US) 
GRAVITATION 
C Invariance 

Pulsar test of a violation of discrete symimetries in gravitation, 

14:29878 (R;BR) 
Classical Mechanics 

Fifth force, sixth force and all that: a theoretical (Classical) com- 

ment, 14:29888 (R;BR) 
P Invariance 

Pulsar test of a violation of discrete symimetries in gravitation, 

14:29878 (R;BR) 
Quantization 

Are there causal vacuum solutions with the symmetries of the 

Goedel universe in higher-derivative gravity, 14:29875 (R;BR) 
Supersymmetry 

Two dimensional conformal supergravity and critical behavior, 

14:29877 (R;BR) 
Torsion 

On the detection of matter vorticity and spacetime torsion, 

14:29862 (R;BR) 
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Vacuum States 
Are there causal vacuum solutions with the symmetries of the 
Goedel universe in higher-derivative gravity, 14:29875 (R;BR) 
Vortices 
On the detection of matter vorticity and spacetime torsion, 
14:29862 (R;BR) 
GRAVITATIONAL INTERACTIONS 
Isospin 
Exclusion of an isospin fifth force from kaon decay, 14:29672 
(J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE EFFECT 
CFC in plastic foams: possibilities for tracing residues of CFC 
from the manufacturing process, 14:29382 (R;SE;in Swedish) 
Evaluation 
Atmospheric carbon dioxide and the climate record, 14:29387 
(R;US) 
GREENLAND 
Rocks 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
GROUND CONTROL 
See STRATA CONTROL 
GROUND WATER 
Chemical Reaction Kinetics 
The effect of gamma radiation on ground-water chemistry and 
glass leaching as related to the NNWSI repository site, 
14:28132 (BA;US) 
Cobalt 60 
Preliminary studies of cobalt complexation in groundwater, 
14:28028 (R;GB) 
Contamination 
Delineation of brine drilling-fluid loss in an unsaturated zone- 
application to contamination monitoring, 14:28082 (R;US) 
Evaluation of chemical sensors for in situ ground-water monitor- 
ing at the Hanford Site, 14:29402 (R;US) 
Corrosive Effects 
Corrosion phase formation on container alloys in basalt reposi- 
tory environments, 14:28121 (BA;US) 
Effects of SA/V and saturation on the chemical durability of SRP 
waste glass, 14:28123 (BA;US) 
Evaluation 
Groundwater monitoring in 1988 at three Oak Ridge National 
Laboratory inactive waste impoundments, 14:28066 (R;US) 
Flow Rate 
Approaches to groundwater travel time, 14:28080 (R;US) 
Hydrology and Radionuclide Migration Program, 1985-1986 
progress report, 14:28088 (R;US) 
Radioisotope tracer instrument and its application to the detec- 
tion of the groundwater parameters, 14:29291 (RA;XA) 
Sorption and desorption of uranium, selenium, and radium in a 
basalt geochemical environment, 14:28091 (R;US) 
Hydrocarbons 
Bioplume || computer model of two-dimensional contaminant 
transport under the influence of oxygen-limited biodegrada- 
tion in ground water (for microcomputers). Model-Simulation, 
14:29425 (R;US) 
Information Systems 
Pesticides in Ground Water Data Base. 1988 interim report, 
14:29426 (R;US) 
Isotope Dilution 
Radioisotope tracer instrument and its application to the detec- 
tion of the groundwater parameters, 14:29291 (RA;XA) 
Liquid Flow 
Stripa Project. Annual report 1987, 14:28063 (R;CH) 
Monitoring 
40 CFR 265 interim-status ground-water monitoring plan for the 
2101-M pond, 14:28072 (R;US) 
Logs of wells and boreholes drilled during hydrogeologic studies 
at Lawrence Livermore National Laboratory Site 300, January 
1, 1982—June 30, 1988: January 1, 1982 through June 30, 
1988, 14:29427 (R;US) 


Waste Management Program: Technical progress report, 
January—June, 1987, 14:28042 (R;US) 
Pesticides 
Pesticides in Ground Water Data Base. 1988 interim report, 
14:29426 (R;US) 
Quantitative Chemical Analysis 
Chemistry of groundwater in tuffaceous rocks, central Nevada: 
State of Nevada, agency for nuclear projects/nuclear waste 
project office, 14:28024 (R;US) 
Radiolysis 
Radiolysis of ground water: influence of carbonate and chloride 
on the hydrogen peroxide production, 14:29047 (R;SE) 
Radionuclide Migration 
Preliminary studies of cobalt complexation in groundwater, 
14:28028 (R;GB) 
Water Pollution 
Installation-Restoration Program Stage 3. McClellan Air Force 
Base, California. Remedial investigation/feasibility study 
ground-water sampling and analysis program data summary. 
Final report, 1 July-18 October 1988, 14:29419 (R;US) 
Water Pollution Control 
SLUDGEMAN model (for microcomputers). Model-Simulation, 
14:29434 (R;US) 
SLUDGEMAN user's manual, 14:29435 (R;US) 
Water Quality 
Acidification and water pathways. Vol. 1, 14:29422 (R;NO) 
GROUP THEORY 
Covariantized closed string fields from light-cone, 14:29717 
(J;US) 
irreducible Representations 
Orbits which always have affine invariant neighbourhoods, 
14:29872 (R;XA) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GUIDANCE (ELECTRONIC) 
See ELECTRONIC GUIDANCE 
GUIDING-CENTER APPROXIMATION 
Onset of chaotic diffusion in dynamical guiding centers systems 
with more than 2 electrostatic waves, 14:29898 (R;FR) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


HABITAT 
Evaluation 
Effects of water levels on productivity of Canada geese in the 
northern Flathead Valley: Final report, 14:28221 (R;US) 
Optimization 
Evaluation and monitoring of Idaho habitat enhancement and 
anadromous fish natural production: Annual report, 1986, 
14:28220 (R;US) 
Removal 
Wildlife protection, mitigation, and enhancement planning Dwor- 
shak Reservoir: Phase |: Final report, 14:28228 (R;US) 
HADRON REACTIONS 
Multiple Scattering 
Multinucleon interactions in collisions with nuclei at high ener- 
gies, 14:29782 (R;XA) 
HADRON-HADRON INTERACTIONS 
Particle Production 
Muon production in hadron-hadron collisions, 14:29648 (RA;US) 
Probing the new particles with hadron beams, 14:29646 (RA;US) 
HAFNIUM ALLOYS 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
HALF-LIFE 
Nuclear Models 
Fission barriers and half-lives, 14:29794 (R;US) 
HALFTIME 
See HALF-LIFE 
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HALIDES 
See also CHLORIDES 
FLUORIDES 
Radiation Chemistry 
Radiation chemistry of hydrocarbon and alkyl halide systems: 
Final report, August 1, 1984—August 31, 1988 and summary 
report, 1963-1988, 14:29046 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FREONS 
IODINATED ALIPHATIC HYDROCARBONS 
Water Pollution Control 
Economic-impact study of proposed amendments to lilinois Ad- 
ministrative Code 604.203 and 605.104 of Subtitle F, public 
water supplies (trihalomethanes) R84-12. Final report, 
14:29437 (R;US) 
HAMILTONIAN FUNCTION 
Saddle-Point Method 
Generalized saddle point theorem, 14:29869 (R;XA) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Historical Aspects 
Evolution of the Hanford graphite reactor technology, 14:28395 
(R;US) 
Surveillance 
Waterside corrosion, hydrogen pickup, and hydrogen redistribu- 
tion in zircaloy-2 pressure tubes during long exposure in N 
reactor, 14:28373 (BA;US) 
HANFORD RESERVATION 
Radioactive Waste Facilities 
Achieving public and agency understanding of Hanford defense 
waste disposal program, 14:28015 (RA;US) 
Site Surveys 
Structural analysis of the central Columbia Plateau utilizing radar, 
digital topography, and magnetic data bases, 14:28022 (R;US) 
HAPO 
Radioactive Effluents 
Reactor effluent water analyses, August 1958—December 1959, 
14:29428 (R;US) 
HARBORS 
Dredge Spoil 
New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 
HARD SOLDERING 
See BRAZING 
HARD X RADIATION 
Image Processing 
Hard x-ray imaging telescope development: 
14:29583 (R;US) 
HARTMANN NUMBER 
Numerical method for fluid flow and heat transfer in magnetohy- 
drodynamic flow, 14:30140 (J;US) 
The effect of Hartmann and side layers on heat transfer in mag- 
netohydrodynamic flow, 14:30139 (J;US) 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Heavy lon Reactions 
Basics and heavy ion scattering in time dependent Hartree-Fock 
theory, 14:29798 (BA;US) 
HAWAII 
Ocean Thermal Energy Conversion 
Corrosion in slowly flowing ocean thermal energy conversion 
seawater, 14:28264 (J;US) 


Final report, 


HAZARDOUS MATERIALS 
Air Pollution 
Hazard-response modeling uncertainty (a quantitative method). 
Final report, 15 July 1987-15 January 1988, 14:29367 (R;US) 
Beryllium 
Toxicological profile for beryllium. Final report, 14:29553 (R;US) 
Combustion 
incineration of liquid hazardous wastes, 14:29058 (BA;US) 
Detection 
Soil vapor survey at the LLNL site 300 general services area, 
adjacent portions of the Connolly and Gallo Ranches and the 
site 300 landfill pit 6 area, 14:29403 (R;US) 
Health Hazards 
Toxicological information for hazard evaluation: The chemical 
unit risk estimates database, 14:29548 (R;US) 
Land Pollution Control 
Treatability potential tor EPA (Environmental Protection Agency) 
listed hazardous wastes in soil. Final report, September 1985- 
February 1989, 14:29401 (R;US) 
Liquid Wastes 
Evaluation of the flux chamber method for measuring volatile or- 
ganic emissions from surface impoundments. Final report, 
14:29424 (R;US) 
Radioactive Waste Processing 
Magnetic separation of Department of Energy wastes, 14:28023 
(R;US) 
PREPP [Process Experimental Pilot Plant] incinerator flooding 
incident, 14:28051 (R;US) 
PREPP [Process Experimental Pilot Plant] incinerator partition- 
ing studies, 14:28049 (R;US) 
PREPP combustion controls, 14:28053 (R;US) 
Separation Processes 
Utilization of natural gas in large-scale separation processes. Fi- 
nal report, September 1987-August 1988, 14:28968 (R;US) 
Smokes 
Health-hazard evaluation report No. HETA 85-126-1932, Bryn 
Mawr Hospital, Bryn Mawr, Pennsylvania, 14:29381 (R;US) 
Technology Assessment 
Hanford Waste Management Technology Plan, calendar year 
1988, 14:28090 (R;US) 
Underground Disposal 
40 CFR 265 interim-status ground-water monitoring plan for the 
2101-M pond, 14:28072 (R;US) 
Waste Disposal 
Full-scale demonstration of a sequencing batch reactor for a 
hazardous-waste-disposal plant. Final report, 14:28705 (R;US) 
Water Pollution Control 
Treatability potential for EPA (Environmental Protection Agency) 
listed hazardous wastes in soil. Final report, September 1985- 
February 1989, 14:29401 (R;US) 
HAZARDOUS MATERIALS SPILLS 
Probability 
Probability of hazardous-substance spills on Saint Clair/Detroit 
River system. Final report, 14:29416 (R;US) 
Probability of hazardous-substances spills on Saint Marys 
River. Final report, 14:29417 (R;US) 
HAZARDS 
SEAN (Scientific Event Alert Network) bulletin. Monthly report, 
14:29567 (R;US) 
Comparative Evaluations 
Technical safety appraisal of the Naval Petroleum Reserve No. 
1, Elk Hills, California, 14:27873 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HEADING MACHINES 
Electronic Guidance 
Alignment and profile guidance of roadheaders, 14:27839 (R;XE) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
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HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
Design 
Sodium heat engine cell development, 14:28566 (RA;US) 
Manufacturing 
Overview of sodium sulfur battery and sodium heat engine de- 
velopment at Beta Power, Inc., 14:28502 (RA;US) 
Performance 
Sodium heat engine cell development, 14:28566 (RA;US) 
Research Programs 
Ceramic Technology For Advanced Heat Engines Project: 
Semiannual progress report, Apri-September 1988, 
14:28717 (R;US) 
Reviews 
Overview of sodium sulfur battery and sodium heat engine de- 
velopment at Beta Power, Inc., 14:28502 (RA;US) 
Technology Transfer 
Technology transfer in a generic automotive research program, 
14:28710 (BA;IE) 
HEAT EXCHANGERS 
See also RADIATORS 
Heat Recovery 2 vol. Proceedings, 14:28695 (R;FR;In FR, EN) 
Computer Codes 
Analysis of the compact ignition tokamak heat removal system 
condenser, 14:30056 (J;US) 
Design 
Acoustically enhanced heat exchange and drying apparatus, 
14:28706 (P;US) 
Fluid Flow 
Two-phase flow transfers: application to exchanger (heat and 
mass) performance enhancement through gaseous electro- 
generation, 14:29119 (R;FR;In French) 
HEAT FLUX 
See also CRITICAL HEAT FLUX 
Computerized Simulation 
Modeling of heat flux distortion around heat flux sensors, 
14:28685 (BA;US) 
Measuring Methods 
Methods for heat transfer and temperature field analysis of the 
insulated diesel: Phase 3, Final report, 14:28712 (R;US) 
Metering 
Heat flux sensor calibration technique, 14:28686 (BA;US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
Monitoring 
The fiber optic refrigeration cycle monitor, 14:28684 (BA;US) 
Technology Assessment 
Commercial unitary heat pumps: An assessment study: Final 
report, 14:28674 (R;US) 
HEAT RECOVERY EQUIPMENT 
Heat Recovery 2 vol. Proceedings, 14:28695 (R;FR;In FR, EN) 
HEAT SINKS 
Microchannel heat sinks, 14:29086 (R;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Mathematical Models 
Modeling the effect of surface active elements on weld pool fluid 
flow, heat transfer and geometry, 14:28746 (R;US) 
[Reduce uncertainty in projection of future sea-level change due 
to ice wastage]: Progress report, August 1988~April 1989, 
14:29410 (R;US) 
Parallel Processing 
Parallel solutions of a 2-D phase change problem on a hyper- 
cube, 14:29118 (R;US) 
R Codes 
Enhanced RELAP5/MOD3 surface-to-surface radiation model, 
14:29115 (R;US) 
V Codes 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 


HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Retail Prices 
Fuel oil price and inventory survey, 1987-1988 heating season: 
Final technical report, 14:27888 (R;US) 
Rhode Island Governor’s Office of Energy assistance report on 
winter distillate survey 1987-1988, 14:27889 (R;US) 
Wholesale Prices 
Fuel oil price and inventory survey, 1987-1988 heating season: 
Final technical report, 14:27888 (R;US) 
Rhode Island Governor's Office of Energy assistance report on 
winter distillate survey 1987-1988, 14:27889 (R;US) 
HEAVY ION FUSION REACTIONS 
Gamma Spectroscopy 
Nuclear fusion between heavy ions by the gamma ray spec- 
troscopy method, 14:29736 (RA;BR) 
HEAVY ION REACTIONS 
See also ALUMINIUM 27 REACTIONS 
ARGON 40 REACTIONS 
MAGNESIUM 24 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
Coulomb Excitation 
Covariant formulation of Coulomb excitation in heavy ion colli- 
sions at ultra-relativistic energies, 14:29772 (R;BR) 
Elastic Scattering 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Fission 
Fission in intermediate energy heavy ion reactions, 14:29764 
(R;US) 
Inelastic Scattering 
Correlated two-photon lines from 6-MeV/nucleon U+Th, U+U, 
and Th+Th collisions, 14:29771 (J;US) 
Lectures 
Basics and heavy ion scattering in time dependent Hartree-Fock 
theory, 14:29798 (BA;US) 
Multiplicity 
Multiplicity fluctuation as a possible signature for collective ef- 
fects, 14:29775 (R;US) 
Nuclear Reaction Kinetics 
Relativistic Viasov equation within non-radiating meson fields - 
results, 14:29780 (R;DE) 
Shock Waves 
Generalized shock adiabatics and relativistic nuclear collisions, 
14:29779 (R;DE) 
Total Cross Sections 
Total cross section of ultra-relativistic heavy ion reactions, 
14:29773 (R;BR) 
HEAVY IONS 
Acceleration 
Operational experience with heavy ions at BNL: An update, 
14:29145 (R;US) 
HEAVY NUCLEI 
See also BISMUTH 209 
BISMUTH 214 
GOLD 197 
LEAD 214 
POLONIUM 218 
RADON 222 
Spontaneous Fission 
Potential energy and fission barriers of superheavy nuclei calcu- 
lated in multidimensional deformation space, 14:29777 (R;DE) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 
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HECTORITE 





HECTORITE 
See MONTMORILLONITE 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELIUM 
Bubble Growth 
Cavitation kinetics during GTA [gas tungsten arc] welding of he- 
lium containing stainless steel, 14:28750 (R;US) 
Electron Mobility 
Quantum molecular dynamics study of electron transport in an 
external field, 14:29635 (J;US) 
Neutron Diffraction 
Inelastic scattering from liquid “He in aerogel glass, 14:29623 
(R;US) 
HELIUM 3 
Breeding Blankets 
Helium-3 blankets for tritium breeding in near-term and commer- 
cial fusion systems, 14:30079 (J;US) 
Performance 
D-3He fuel cycles for neutron lean reactors, 14:30147 (J;US) 
HELIUM 3 REACTIONS 
Elastic Scattering 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
Inelastic Scattering 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
HELIUM 4 
Shell Models 
Saturating interactions in *He with density dependence, 
14:29797 (R;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM COOLED REACTORS 
See also HTTR REACTOR 
Loss Of Coolant 
Loca study for a helium-cooled solid breeder design for ITER, 
14:30110 (J;US) 
HELIUM IONS 
Electron Detachment 
The production and destruction of negative ions: Progress re- 
port, September 1, 1988—August 31, 1989, 14:29597 (R;US) 
HEMATITE 
X-Ray Diffraction 
X-ray line profile analysis on shock-modified hematite, 14:28785 
(BA;US) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMICELLULOSE 
Organic Acids 
Energy-economical advantages of the conversion of hemicellu- 
lose to organic acids (pilot project). Concluding report, 
14:29474 (R;DK;In Danish) 
HEMOGLOBIN 
Crystal Structure 
Hemoproteins, 14:29833 (R;BR;In Spanish) 
Physiology 
Hemoproteins, 14:29833 (R;BR;In Spanish) 
HEMOPOIESIS 
See BLOOD FORMATION 
HENS 
See CHICKENS 
HERA STORAGE RING 
Electron-Proton Interactions 
Process e~p->v-yeP as a fast luminosity monitor for the HERA- 
collider, 14:29296 (R;NL) 
Luminosity 
Process e~p->-eP as a fast luminosity monitor for the HERA- 
collider, 14:29296 (R;NL) 
Monitors 
Process e~p->-yeP as a fast luminosity monitor for the HERA- 
collider, 14:29296 (R;NL) 


HERBICIDES 
Organic Phosphorus Compounds 

Surface chemistry of organophosphorus compounds, 14:29369 
(R;US) 

HETEROCYCLIC COMPOUNDS 

See also BEDT-TTF 

DIOXIN 

TMTSF 

THIONAPHTHENES 
Chemical Preparation 

Synthesis of boron nitride via a polymeric vinylpentaborane pre- 
cursor, 14:28988 (J;US) 

Chemical Reactions 

Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 

Relative rates of the reaction of (ethoxycarbonyl)carbene with 
several aromatic and heteroaromatic compounds. Selectivity 
and mechanism, 14:29008 (J;US) 

Synthesis 

Synthesis of 4,5:4’,5'-bis(propylene-1,3- 
diseleno)tetrathiafulvalene, 14:28983 (J;US) 

Synthesis, structure, electrochemistry, and photophysics of 
methyl-substituted phenylpyridine ortho-metalated iridium(III) 
complexes, 14:28991 (J;US) 

HETERODYNE RECEIVERS 
Beam Optics 

Heterodyne laser instantaneous frequency measurement sys- 

tem, 14:29108 (P;US) 
HETEROJUNCTIONS 
Thermodynamic Properties 

Useful design relationships for the engineering of thermodynam- 

ically stable strained-layer structures, 14:29107 (J;US) 
HFR REACTOR 
Repair 

Reactor vessel dismantling at the materials testing reactor HFR 

Petten, 14:28414 (RA;US) 
HIGGS BOSONS 
Composite Models 

Proposal for composite model of electroweak bosons, 14:29680 
(R;XA) 

HIGH ENERGY PHYSICS 
Lectures 
Landmarks in particle physics at Brookhaven National Laboratory: 
Brookhaven Lecture Series, Number 238, 14:29636 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Inertial Confinement 

Plasma elongation studies for ITER-like tokamaks, 14:30055 
(J;US) 

Plasma Acceleration 

Economic implications for fusion derived from ESECOM study, 
14:29969 (J;US) 

HIGH-LEVEL RADIOACTIVE WASTES 
Decontamination 

Process selection study for the decontamination of liquid HLW 

produced by Eurex pilot plant, 14:27962 (RA;US) 
Dissolution 

High-level waste volume reduction using the modified Zirflex 

fuel dissolution process, 14:27968 (RA;US) 
Encapsulation 

Amine waste immobilization by a sol-gel process, 14:27989 

(RA;US) 
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HIGH-TEMPERATURE FUEL CELLS 
Economics 





Materials Recovery 
Sixteen years of cesium recovery processing at Hanford’s B 
Plant, 14:27965 (RA;US) 


Minimization 


Potential process options to minimize immobilized HLW volume 
at the Idaho Chemical Processing Plant, 14:28009 (RA;US) 


Monitored Retrievable Storage 
Role of the MRS in the high-level radioactive waste manage- 
ment system, 14:28104 (BA;US) 


Radioactive Waste Disposal 

International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 

Structural evaluation of BWIP high-level radioactive waste pack- 
ages using current and proposed alternative design criteria, 
14:28011 (RA;US) 

U.S. defense high-level waste program, 14:28105 (BA;US) 


Radioactive Waste Processing 

Design and installation of the West Valley supernatant treatment 
system, 14:27991 (RA;US) 

Remote liquid and solid waste handling: different maintenance 
philosophies and equipment for the reprocessing plant Wack- 
ersdorf, 14:28020 (RA;US) 

Waste treatment process for a pyrochemical fuel reprocessing 
facility, 14:27999 (RA;US) 

West Valley, 14:28119 (BA;US) 

Radioactive Waste Storage 

Interim storage facility for vitrified high level waste, 14:27967 
(RA;US) 


Solidification 


Cesium exchange, selectivity, and fixation properties of +- 
titanium phosphate, 14:28117 (BA;US) 


Underground Disposal 

A role in environmental compliance for the state of Nevada during 
site characterization of the proposed high-level nuclear waste 
repository site at Yucca Mountain, Nevada, 14:28026 (R;US) 

Approaches to groundwater travel time, 14:28080 (R;US) 

Assessment of engineered barrier system and design of waste 
packages, 14:28089 (R;US) 

Chemistry of groundwater in tuffaceous rocks, central Nevada: 
State of Nevada, agency for nuclear projects/nuclear waste 
project office, 14:28024 (R;US) 

Defense Waste Processing Facility wasteform and canister de- 
scription: Revision 2, 14:28043 (R;US) 

Delineation of brine drilling-fluid loss in an unsaturated zone- 
application to contamination monitoring, 14:28082 (R;US) 

Dissolution/precipitation of a two-member chain at a dissolving 
waste matrix, 14:28059 (R;US) 

Inventory of numerical codes available for high-level nuclear 
waste repository performance modeling at Yucca Mountain, 
Nevada, 14:28025 (R;US) 

Large scale process simulation: A case study integrated waste 
processing flowsheet for SRP, 14:28045 (R;US) 

Noble metal accumulation and recovery in DWPF waste-glass 
melter, 14:28044 (R;US) 

Overview of waste package performance experiments in WIPP, 
14:28097 (BA;US) 

Proposed noble metals-compatible melter: Preliminary model- 
ing results, 14:28077 (R;US) 

Site Characterization Plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 3, Part A: 
Chapters 6 and 7, 14:28033 (R;US) 

Site characterization plan overview: Yucca Mountain Site, 
Nevada Research and Development Area, Nevada: Consul- 
tation Draft, 14:28030 (R;US) 

Site characterization plan: Public Handbook, Yucca Mountain, 
Nevada, 14:28040 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 4, Part B: 
Chapter 8, Sections 8.0 through 8.3.1.4, 14:28034 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 8, Part B: 
Chapter 8, Sections 8.4 through 8.7; Glossary and Acronyms, 
14:28038 (R;US) 


Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 2, Part A: 
Chapters 3, 4, and 5, 14:28032 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 8, Part B: 
Chapter 8, Sections 8.3.5 through 8.3.5.20, 14:28037 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 1, Part A: 
Chapters 1 and 2, 14:28031 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 5, Part B: 
Chapter 8, Sections 8.3.1.5 through 8.3.1.17, 14:28035 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 9, Index, 
14:28039 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 6, Part B: 
Chapter 8, Sections 8.3.2 through 8.3.4.4, 14:28036 (R;US) 

Sorption and desorption of uranium, selenium, and radium in a 
basalt geochemical environment, 14:28091 (R;US) 

Status of the flora and fauna on the Nevada Test Site: Results 
of continuing basic environmental research, January— 
December 1987, 14:28027 (R;US) 

Telecommunications Network Plan, 14:28041 (R;US) 

The Waste Isolation Pilot Plant (WIPP) seal system perfor- 
mance program, 14:28083 (R;US) 

Use of three computer codes in the analysis of tunnel intersec- 
tion stability under quasi-static loading, 14:28058 (R;US) 

Variable temperature effects on release rates of readily soluble 
nuclides, 14:28060 (R;US) 

Waste Management Program: Technical progress report, 
January—June, 1987, 14:28042 (R;US) 


Vitrification 


Development of an HLLW melter to large scale industrial appli- 
cation, 14:27955 (RA;US) 

Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 14:28111 (BA;US) 

Fabrication and performance of SYNROC, 14:27966 (RA;US) 

Investigation of lead-iron-phosphate glass for SRP waste, 
14:28110 (BA;US) 

Leaching mechanisms in polyphase ceramic high-level nuclear 
waste forms, 14:28116 (BA;US) 

Method for qualifying canisters of vitrified high-level waste for 
disposal, 14:27954 (RA;US) 

Process chemistry of HLLW-vitrification in a liquid-fed ceramic 
melter (LFCM), 14:27969 (RA;US) 

R and D activities carried out in Ispra, according to a coopera- 
tion between ENEA-COMB and JRC-ispra in the field of 
radioactive waste management, 14:27986 (RA;US) 

Regulatory aspects of borosilicate glass high-level waste forms 
the process, the product, and the disposal, 14:28152 (RA;US) 

Results from functional checkout of the vitrification process at 
the West Valley demonstration project, 14:28125 (BA;US) 

Selection of a glass/feed composition for the West Valley 
demonstration project slurry-fed melter, 14:27964 (RA;US) 

Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 

Technology for the long-term management of defense HLW at 
the Idaho Chemical Processing Plant, 14:28102 (BA;US) 

Test methods for selection of materials of construction for high- 
level radioactive waste vitrification, 14:28101 (BA;US) 

Zeolite variability in the WVDP HLW glass feed streams, 
14:28118 (BA;US) 


HIGH-TEMPERATURE FUEL CELLS 


See also MOLTEN CARBONATE FUEL CELLS 


Cathodes 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Design 
Solid oxide fuel cell/module for utilization of pipeline natural gas, 
14:28572 (RA;US) 


Economics 
Comparative analysis of fuel processing alternatives for coal- 
based, high-temperature fuel cells, 14:28577 (RA;US) 
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HIGH-TEMPERATURE FUEL CELLS 
Electrochemistry 









Electrochemistry 
Direct electrochemical oxidation of methane in ceramic electro- 
chemical reactors, 14:28610 (RA;US) 
Fabrication 
Argonne monolithic solid oxide fuel cell fabrication, 14:28574 
(RA;US) 
Monolithic solid oxide fuel cell fabrication development, 
14:28592 (RA;US) 
Field Tests 
SOFC field experiments, a learning experience, 14:28570 
(RA;US) 
Mathematical Models 
Mathematical modeling of solid oxide fuel cells, 14:28585 (RA;US) 
Performance Testing 
Development of solid oxide fuel cell, 14:28584 (RA;US) 
Osaka gas test of 3 KW SOFC generator system, 14:28571 
(RA;US) 
Planar solid oxide fue! cell technology cell stack test and evalua- 
tion, 14:28575 (RA;US) 
Solid oxide fuel cell/module for utilization of pipeline natural gas, 
14:28572 (RA;US) 
Tokyo Gas tests of 3 kW generation system, 14:28573 (RA;US) 
Solid Electrolytes 
ECVD of SOFC components, 14:28604 (RA;US) 
Improved fracture toughness of ZrOz electrolyte for solid oxide 
fuel cells, 14:28601 (RA;US) 
Technology Assessment 
Electric and cogeneration applications for solid oxide fuel cell 
systems, 14:28627 (RA;US) 
Fuel cells in transportation, 14:28590 (RA;US) 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 
HISTAMINE 
Biological Effects 
Implication of prostaglandins and histamine h1 and h2 receptors 
in radiation-induced temperature responses of rats, 14:29528 
(R;US) 
HOLMIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
HOLMIUM 145 
Beta-Plus Decay 
Identification of 145Er and '45Ho, 14:29755 (J;US) 
HOLMIUM 166 
Energy-Level Transitions 
New gamma lines observed in the beta decay of a'®®™Ho stan- 
dard source, 14:29758 (RA;BR) 
Gamma Spectra 
New gamma lines observed in the beta decay of a'®®™Ho stan- 
dard source, 14:29758 (RA;BR) 
HORDEUM 
See BARLEY 
HOSPITALS 
Hazardous Materials 
Health-hazard evaluation report No. HETA 85-126-1932, Bryn 
Mawr Hospital, Bryn Mawr, Pennsylvania, 14:29381 (R;US) 
HOT CELLS 
Activity Levels 
Characterization of the head-end cells at the West Valley nu- 
clear fuel reprocessing plant, 14:27976 (RA;US) 
Estimation of residual radioactivity within a shutdown fuel repro- 
cessing plant, 14:27972 (RA;US) 
Cleaning 
Remote cleanout and renovation of a hot cell, 14:27982 (RA;US) 
Maintenance 
Remote liquid and solid waste handling: different maintenance 
Philosophies and equipment for the reprocessing plant Wack- 
ersdorf, 14:28020 (RA;US) 
Windows 
Replacement of a biological shielding window in the waste en- 
capsulation and storage facility hot cell, 14:28019 (RA;US) 








HOUSEHOLDS 
Energy Conservation 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Energy Consumption 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
HTGR TYPE REACTORS 
See also HTTR REACTOR 
Process Heat 
Process heat utilization from HTGR type reactors. Final report 
1985, 14:28314 (R;DE;In German) 
HTTR REACTOR 
Coated Fuel Particles 
Analysis method of the coated fuel particle failure and fractional 
release from fuel elements of HTTR, 14:28390 (R;JP;In 
Japanese) 
Determination of defective SiC fraction and free uranium fraction 
in the HTGR fuel compacts, 14:28315 (R;JP;ln Japanese) 
Reactor Cores 
Two-dimensional thermal analysis code "TAC-NC’ for high tem- 
perature engineering test reactor and its verification, 
14:28391 (R;JP;ln Japanese) 
Temperature Distribution 
Two-dimensional thermal analysis code ’TAC-NC’ for high tem- 
perature engineering test reactor and its verification, 
14:28391 (R;JP;ln Japanese) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN POPULATIONS 
See also MINORITY GROUPS 
Dose Commitments 
Contributions of exposure pathways to the internal dose in Hun- 
gary from the Chernobyl accident, 14:29406 (RA;IL) 
Radiation Doses 
Contributions of exposure pathways to the internal dose in Hun- 
gary from the Chernobyl accident, 14:29406 (RA;IL) 
HUMANS 
See HUMAN POPULATIONS 
HUMIDITY 
Biological Effects 
Metabolic changes during declines of photosynthesis:  re- 
sponses to dry air and to abscisic acid, 14:29491 (RA;US) 
HUNGARY 
Contributions of exposure pathways to the internal dose in Hun- 
gary from the Chernobyl accident, 14:29406 (RA;IL) 
HYBRID ELECTRIC-POWERED VEHICLES 
Performance Testing 
Vehicle performance tests of the Ford/GE first generation single- 
shaft (ETX-l) alternating current propulsion system, 14:28725 
(R;US) 
HYBRID REACTORS 
An analysis of tritium and fissile fuel exchange in fusion-fission 
systems, 14:30138 (J;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC EQUIPMENT 
Technology Assessment 
The oscillating hydro-energy converter for rural development. 
Technical, social economic, and environmental issues, 
14:28239 (RA;CA) 
HYDRAULIC FRACTURING 
Spalling and the development of a hydraulic-fracturing strategy for 
coal. Semiannual report, February-July 1988, 14:27844 (R;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 
A new stainless steel alloy for the hydroelectric industry, 
14:28768 (RA;CA) 
Experience and measurements on small hydro turbines, 
14:28248 (RA;CA) 
Computerized Simulation 
Dynamic simulation of regulated water turbines, 14:28243 
(RA;CA) 
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HYDROELECTRICITY 





Control Systems 

Facts and fiction of small hydraulic turbine speed and load con- 

trol systems, 14:28240 (RA;CA) 
Design 

Design of structures for low head open pit turbines, 14:28245 

(RA;CA) 
Electric Generators 

Applications of submersible hydroturbine generators. A novel 

approach, 14:28247 (RA;CA) 
Mathematical Models 

Performance tests of a new hydraulic impulse turbine, 14:28246 

(RA;CA) 
Meetings 

Small hydro '88. An international conference and trade show. 

Proceedings, vol. 2, 14:28170 (R;CA) 
Optimization 

Optimizing fluctuating flows, 14:28241 (RA;CA) 

Optimizing turbine selection and plant performance by means of 
computer simulation of model turbine characteristics, 
14:28249 (RA;CA) 

Performance 

A study on the hydraulic performance characteristics of cross 
flow turbine. Analysis and experiments, 14:28244 (RA;CA) 

Performance tests of a new hydraulic impulse turbine, 14:28246 
(RA;CA) 

Retrofitting 

A systematic approach to turbine rehabilitation, 14:28242 
(RA;CA) 

Aswan High Dam project, turbine rehabilitation/modernization, 
14:28190 (RA;CA) 

Speed Regulators 

Design and commissioning of the Dillon Dam hydroelectric 

plant, 14:28206 (RA;CA) 
Standardization 

Applications of submersible hydroturbine generators. A novel 

approach, 14:28247 (RA;CA) 
HYDRAULICS 
Expert Systems 

ATHENA AIDE: An expert system for ATHENA code input 

model preparation, 14:29117 (R;US) 
V Codes 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 
HYDRIDES 
See also RHODIUM HYDRIDES 
SILANES 
Segregation 

Hydrogen segregation to grain boundaries and external sur- 

faces. Technical report, 14:28735 (R;US) 
HYDROCARBON FUEL CELLS 
Adsorbents 

Compact regenerable sulfur scrubber for phosphoric acid fuel 

cells, 14:28595 (RA;US) 
Catalysts 

Electrochemical hydrogen concentrator for phosphoric acid fuel 

cells, 14:28615 (RA;US) 
Design 

Design and optimization of phosphoric acid and molten carbon- 

ate fuel cell systems, 14:28625 (RA;US) 
Electrochemistry 

Rates of electrocatalytic reactions employing a stabilized-BizO3 
electrolyte operating at moderate temperatures, 14:28582 
(RA;US) 

Performance 

Design and optimization of phosphoric acid and molten carbon- 

ate fuel cell systems, 14:28625 (RA;US) 
Performance Testing 
Planar solid oxide fuel cell technology cell stack test and evalua- 
tion, 14:28575 (RA;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 


BENZENE 
CAROTENOIDS 
NAPHTHALENE 
STILBENE 
STYRENE 
TOLUENE 
Chemical Composition 
Fundamental hydrodenitrogenation studies of polycyclic 
N-containing compounds found in heavy oils. 1. 5,6- 
benzoquinoline, 14:27887 (J;US) 
Combustion 
Incineration of liquid hazardous wastes, 14:29058 (BA;US) 
Environmental Transport 
Bioplume I] computer model of two-dimensional contaminant 
transport under the influence of oxygen-limited biodegrada- 
tion in ground water (for microcomputers). Model-Simulation, 
14:29425 (R;US) 
Flames 
Chaotic oscillations of cool flames, 14:29061 (J;US) 
Indoor Air Pollution 
Health-hazard evaluation report No. HETA 85-126-1932, Bryn 
Mawr Hospital, Bryn Mawr, Pennsylvania, 14:29381 (R;US) 
Liquid Column Chromatography 
Hydrocarbon group-type analyzer system, 14:27896 (P;US) 
Radiation Chemistry 
Radiation chemistry of hydrocarbon and alkyl halide systems: 
Final report, August 1, 1984—August 31, 1988 and summary 
report, 1963-1988, 14:29046 (R;US) 
Water Pollution 
Biodegradation and sorption of organic solvents and hydrocar- 
bon fuel constituents in subsurface environments. Final 
report, October 1983-September 1986, 14:29420 (R;US) 
HYDROCHLORIC ACID 
Air Pollution Monitoring 
Hydrogen chloride measurements in launch-vehicle exhaust 
clouds, 14:29388 (BA;US) 
HYDROELECTRIC POWER 
Cost 
Energy supply and energy use in Norway, 14:28522 (R;NO;In 
Norwegian) 
Legal Aspects 
Effects of Federal Energy Regulatory Commission implementa- 
tion of the Electric Consumers Protection Act on U.S. 
hydropower development, 14:28208 (RA;CA) 
HYDROELECTRIC POWER PLANTS 
Seealso SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Accidents 
Worst case scenario considerations in small hydroelectric 
project design, 14:28186 (RA;CA) 
Appraisal 
Hydroelectric project appraisal. Profession, science, and art, 
14:28210 (RA;CA) 
Decision Making 
Small hydro development on the Magpie River, 14:28175 (RA;CA) 
Design 
Small hydro development on the Magpie River, 14:28175 (RA;CA) 
Environmental impacts 
Small hydro development on the Magpie River, 14:28175 (RA;CA) 
The Federal Energy Regulatory Commission’s experience in 
analysing cumulative impacts on river basins, 14:28235 
(RA;CA) 
Fish Passage Facilities 
Development of radio tags to track juvenile American shad at 
hydroelectric stations, 14:28232 (RA;CA) 
Safety 
Worst case scenario considerations in small hydroelectric 
project design, 14:28186 (RA;CA) 
Temperature Dependence 
Cold weather considerations, 14:28185 (RA;CA) 
Underwater Operations 
Floating bulkhead installed for hydro intake repair, 14:28189 
(RA;CA) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 





ERA Vol. 14, No. 14 493 








HYDROFLUORIC ACID 
Dispersion Relations 









HYDROFLUORIC ACID 
Dispersion Relations 
Dispersion curves from short-time molecular dynamics simula- 
tion. 1. Diatomic chain results, 14:28990 (J;US) 
HYDROGEN 
Absorption Spectroscopy 
Two-photon spectroscopy of atoms and molecules, 14:29102 
(BA;US) 
Adsorption 
Study by xenon NMR of platinum particles supported on alu- 
mina, 14:29001 (J;US) 
Atom-Molecule Collisions 
Photoinitiated H+CO2 yields OH+CO reactions: OH distribu- 
tions and three-body interactions in COzH2S complexes, 
14:29593 (R;US) 
Autoionization 
Rotational state distributions from vibrational autoionization of 
He, 14:29620 (J;US) 
Chemical Reaction Yield 
Interfacial photoreactions at the photosynthetic membrane inter- 
face: an upper limit for the number of platinum atoms required 
to form a hydrogen-evolving platinum metal catalyst, 
14:29037 (J;US) 
Combustion Kinetics 
FLAME facility: The effect of obstacles and transverse venting 
on flame acceleration and transition on detonation for 
hydrogen-air mixtures at large scale, 14:29054 (R;US) 
Diffusion 
Partitioning of hydrogen in the vanadium-lithium-hydrogen sys- 
tem at elevated temperatures, 14:30051 (J;US) 
Energy-Level Density 
Rotational state distributions from vibrational autoionization of 
He, 14:29620 (J;US) 
Laser Spectroscopy 
Measurement of H and Hz populations in-situ in a low- 
temperature plasma by vacuum-ultraviolet laser-absorption 
spectroscopy, 14:29606 (R;US) 
Oxidation 
Fundamental research on MCFC electrode materials. Part II. 
The anode, 14:28658 (RA;US) 
Raman Spectra 
Coherent anti-Stokes Raman spectroscopy investigation of the 
anisotropic vibrational transitions of hydrogen, 14:29612 (J;US) 
Solubility 
Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January—March 
1989, 14:27804 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN ADDITIONS 
Combustion Kinetics 
A theoretical study of the rate constant for the addition of atomic 
hydrogen to acetylene, 14:27898 (BA;US) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Design 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Field Tests 
SOFC field experiments, a learning experience, 14:28570 
(RA;US) 
Performance 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Scale-up of a proton exchange membrane fuel cell, 14:28630 
(RA;US) 
Performance Testing 
Alkaline fuel cells for transportation (Power range 11 kW), 
14:28722 (RA;US) 
Development of solid oxide fuel cell, 14:28584 (RA;US) 





Osaka gas test of 3 kW SOFC generator system, 14:28571 
(RA;US) 
Tokyo Gas tests of 3 kW generation system, 14:28573 (RA;US) 
Service Lite 
Long-lived phosphoric acid fuel cell, 14:28589 (RA;US) 
Technology Assessment 
Electric vehicle hybrid consisting of an alkaline hydrogen-air fuel 
cell system and a rechargeable battery, 14:28718 (RA;US) 
HYDROGEN GENERATORS 
Design 
Plate reformer for molten carbonate fuel cell (Power range 0.2 
kW), 14:28580 (RA;US) 
Heat Resisting Alloys 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Performance Testing 
Demonstration results of a heat exchange reformer for fuel cell 
application, 14:28578 (RA;US) 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Sorption 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 
HYDROGENATION 
Catalysts 
Optimisation of hydrotreating catalysts, 14:27812 (R;AU) 
Chemical Reactors 
Direct hydrogenation of brown coal in continuous flow catalytic 
reactors, 14:27810 (R;AU) 
Yields 
Influence of organic coal structure on liquefaction behavior: An 
update with emphasis on low-severity conditions, 14:27814 
(R;US) 
HYDROLOGY 
Computer Codes 
Synthetic hydrology generation for feasibility level evaluations of 
small-scale hydro at ungauged sites in Ontario, 14:28196 
(RA;CA) 
Evaluation 
Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 2, Part A: 
Chapters 3, 4, and 5, 14:28032 (R;US) 
Feasibility Studies 
Synthetic hydrology generation for feasibility level evaluations of 
small-scale hydro at ungauged sites in Ontario, 14:28196 
(RA;CA) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Research Programs 
An organized effort to develop the hydrothermal energy re- 
source, 14:28274 (R;US) 
HYDROXY-ALPHA-ALANINE-BETA 
See SERINE 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 
Chemical Reaction Yield 
Vibrationally mediated photodissociation of t-butyl hydroperox- 
ide: Vibrational overtone spectroscopy and photodissociation 
dynamics, 14:29042 (J;US) 
Molecule Collisions 
[Half collision studies of inelastic energy transfer processes]: 
Progress report, FY1988—1989, 14:29599 (R;US) 
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INCOMPRESSIBLE FLOW 
Calculation Methods 





HYDROXYTOLUENES 
See CRESOLS 
HYDROXYTRYPTOPHAN 
Enzyme Activity 
Systematic review on aromatic L-amino acid decarboxylase (5- 
hydroxytryptophan decarboxylase), 14:29533 (R;XA) 
HYPERCUBE COMPUTERS 
Performance 
A site oriented supercomputer for theoretical physics: The Fer- 
milab Advanced Computer Program Multi Array Processor 
System (ACMAPS), 14:29638 (R;US) 
Synchronization 
A global time reference for 
14:30202 (R;US) 
HYPERTHERMIA 
Biological Effects 
Implication of prostaglandins and histamine h1 and h2 receptors 
in radiation-induced temperature responses of rats, 14:29528 
(R;US) 
HYPOTHERMIA 
Implication of prostaglandins and histamine h1 and h2 receptors 
in radiation-induced temperature responses of rats, 14:29528 
(R;US) 


hypercube multicomputers, 


ICR HEATING 
Technology Assessment 
The technology of the ion cyclotron range of frequencies, 
14:29952 (J;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Radioactive Effluents 
1988 Monitoring Activities Review (MAR) of the environmental 
monitoring program, 14:29395 (R;US) 
IGNITION SPHERICAL TORUS 
Magnet Coils 
STX magnet fabrication and testing to 16 T, 14:30134 (J;US) 
Plasma Diagnostics 
Progress on achieving the ICF conditions needed for high gain, 
14:30043 (J;US) 
IGT BIOTHERMAL GASIFICATION 
See BIOTHERMGAS PROCESS 
ILLINOIS 
Bituminous Coal 
Mediator-assisted electrochemical 
14:27816 (J;US) 
Electric Utilities 
Illinois statewide electric-utility plan. Volume 1. Executive sum- 
mary, 14:28542 (R;US) 
Pollution Regulations 
Economic-impact study of proposed amendments to Illinois Ad- 
ministrative Code 604.203 and 605.104 of Subtitle F, public 
water supplies (trihalomethanes) R84-12. Final report, 
14:29437 (R;US) 
Rivers 
Environmental assessment: Mackinaw River dredged-material 
placement site, Lonza. Inc. (Illinois River Mile 147.8), 
14:29415 (R;US) 
ILMENITE 
Mines 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
Multi-Element Separation 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
IMAGES 
Backscattering 
Technical characterization by image analysis: an automatic 
method of mineralogical studies, 14:28954 (R;BR;In Por- 
tuguese) 


desulfurization of coal, 


Scanning Electron Microscopy 
Technical characterization by image analysis: an automatic 
method of mineralogical studies, 14:28954 (R;BR;in Por- 
tuguese) 
X-Ray Emission Analysis 
Technical characterization by image analysis: an automatic 
method of mineralogical studies, 14:28954 (R;BR;In Por- 
tuguese) 
IMIDAZOLES 
See also HISTAMINE 
Physical Properties 
National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—-March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 
IMPACT STRENGTH 
Mathematical Models 
Comprehensive review of modeling of impact damage in ceram- 
ics. Final technical report, March-October 1988, 14:28823 
(R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPORT TAXES 
See TARIFFS 
IN-SITU GASIFICATION 
Research Programs 
Western Research Institute: Annual technical progress report, 
October 1987—September 1988, 14:27920 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Utilization of natural gas in large-scale separation processes. Fi- 
nal report, September 1987-August 1988, 14:28968 (R;US) 
Ashes 
Evaluation of stabilization/solidification of fluidized-bed incinera- 
tor ash (K048 and K051). Final report, 14:29363 (R;US) 
Combustion Control 
Incineration of liquid hazardous wastes, 14:29058 (BA;US) 
Design 
PREPP [Process Experimental Pilot Plant] incinerator flooding 
incident, 14:28051 (R;US) 
PREPP combustion controls, 14:28053 (R;US) 
Performance Testing 
Process and mechanical development for the Savannah River 
TRU Waste Facility, 14:28002 (RA;US) 
Shredder and incinerator technology for volume reduction of 
commercial transuranic wastes, 14:28000 (RA;US) 
Permit Applications 
Controlling Air Toxics (CAT), Version 1.0 (for microcomputers). 
Software, 14:29396 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800H 
Mechanical Properties 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Oxidation 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
INCOLOY ALLOYS 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
INCOMPLETE FUSION REACTIONS 
Decomposition of incomplete fusion, 14:29744 (R;US) 
INCOMPRESSIBLE FLOW 
Calculation Methods 
A time-dependent nodal-integral method for the investigation of 
bifurcation and nonlinear phenomena in fluid flow and natural 
convection, 14:28355 (J;US) 
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INCONEL 600 
Stress Corrosion 





INCONEL 600 
Stress Corrosion 
Stress corrosion cracking of controlled purity Inconel 600 type 
alloys in high purity water and caustic solutions, 14:28806 
(BA;US) 
INCONEL 625 
Tubes 
Materials tests and analyses of Faraday shield tubes for ICRF 
antennas, 14:29957 (J;US) 
INCORPORATION (BIOLOGICAL) 
See UPTAKE 
INDEPENDENT-PARTICLE MODEL 
See SINGLE-PARTICLE MODEL 
INDIA 
Small-Scale Hydroelectric Power Plants 
The role of small hydro power stations in the rural development 
of northeastern region of India, 14:28173 (RA;CA) 
INDIUM 
Phase Transformations 
Studies of Ill-V compounds in the megabar regime: Annual 
progress report (second year), 14:28877 (R;US) 
INDIUM 117 
Gamma Cascades 
Nuclear spectroscopic study of the ''”In and 7”Se using angular 
correlation technique, 14:29741 (R;BR;In Portuguese) 
Integral Pac 
Nuclear spectroscopic study of the '”In and ’”Se using angular 
correlation technique, 14:29741 (R;BR;In Portuguese) 
INDIUM 131 
Ground States 
Determination of proton hole energies in '9"In, 14:29748 (R;SE) 
INDIUM ALLOYS 
Research Programs 
The coupling of thermochemistry and phase diagrams for Group 
lll-V semiconductor systems: Progress report, September 1, 
1988—April 30, 1989, 14:28828 (R;US) 
INDIUM ARSENIDES 
Electronic Structure 
Determination of energy-band dispersion curves in strained- 
layer structures, 14:28935 (J;US) 
Hole Mobility 
High-field mobility of light holes in strained quantum wells, 
14:28934 (J;US) 
Magneto-Optical Effects 
Determination of energy-band dispersion curves in strained- 
layer structures, 14:28935 (J;US) 
Orthogonal Transformations 
Field-effect transistor having a superlattice channel and high 
carrier velocities at high applied fields, 14:29137 (P;US) 
Research Programs 
The coupling of thermochemistry and phase diagrams for Group 
lll-V semiconductor systems: Progress report, September 1, 
1988—April 30, 1989, 14:28828 (R;US) 
X-Ray Diffraction 
X-ray diffraction and InAs/GaSb superlattices, 14:28905 (BA;US) 
INDIUM SELENIDE SOLAR CELLS 
Efficiency 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
Fabrication 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
INDIUM SELENIDES 
Stoichiometry 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
Vacuum Coating 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
INDOLES 
Denitration 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 


National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 

INDOOR AIR POLLUTION 

Personal computer programs for use in radon/thoron progeny 

measurements, 14:29390 (R;US) 
Mitigation 

Alerting the apathetic and reassuring the alarmed: communicat- 
ing about radon risk in three communities. Final report, 
14:29393 (R;US) 

INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SAND PROCESSING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
Decommissioning 
Decommissioning nuclear facilities following postulated acci- 
dents, 14:27975 (RA;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Air Pollution 

Process model projection technique (prompt), Version 3.0 (for 

microcomputers). Model-Simulation, 14:29380 (R;US) 
Fluidized-Bed Combustion 
Evaluation of stabilization/solidification of fluidized-bed incinera- 
tor ash (K048 and K051). Final report, 14:29363 (R;US) 
Pyrolysis 
Single-particle biomass pyrolysis, 14:28258 (J;US) 
Waste Management 
Full-scale demonstration of a sequencing batch reactor for a 
hazardous-waste-disposal plant. Final report, 14:28705 (R;US) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AGRICULTURE 
CHEMICAL INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
WIND POWER INDUSTRY 
Cogeneration 

Assessment of commercial and industrial cogeneration potential 

in the Pacific Northwest, 14:28702 (R;US) 
Energy Audits 

Energy audits and maintenance = concepts, methods and tools 

Proceedings, 14:28698 (R;FR;In FR, EN) 
Maintenance 

Energy audits and maintenance = concepts, methods and tools 

Proceedings, 14:28698 (R;FR;In FR, EN) 
INERTIAL CONFINEMENT 

LMF laboratory microfusion capability study: Phase 1, Sum- 

mary, 14:29985 (R;US) 
Amplifiers 

Optical architecture for a multi-megajoule ICF driver incorporat- 

ing megajoule class KrF amplifiers, 14:30046 (J;US) 
Containment 

Final optic protection designs for ICF containment chambers, 

14:30071 (J;US) 
Design 

Missions and design requirements for a laboratory microfusion 

facility (LMF), 14:30077 (J;US) 
Gain 

Progress on achieving the ICF conditions needed for high gain, 

14:30043 (J;US) 
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INTERMEDIATE-LEVEL RADIOACTIVE W 
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Krypton Fluoride Lasers 
A megajoule class krypton fluoride amplifier for single shot, high 
gain ICF application, 14:29944 (J;US) 
Neodymium Lasers 
Nd, 14:29947 (J;US) 
Physics 
The laboratory microfusion facility costing methodology, 
14:29950 (J;US) 
Rankine Cycle Power Systems 
Power conversion options for the Cascade ICF power reactor, 
14:30158 (J;US) 
Scaling Laws 
Ignition and steady-state current drive capability of INTOR 
plasma, 14:30128 (J;US) 
Solid State Lasers 
Solid state laser driver for an ICF reactor, 14:29943 (.!;US) 
Targets 
Design issues for a light ion beam LMF driver, 14:29945 (J;US) 
Technology Assessment 
Advances in commercial ICF technology since 1986, 14:30100 
(J;US) 
Test Facilities 
Nuclear pumped laser for next step ICF driver, 14:29946 (J;US) 
Status of candidate drivers for a laboratory microfusion facility, 
14:29948 (J;US) 
Vapor Condensation 
Transient condensation of vapor using a direct simulation Monte 
Carlo method, 14:30099 (J;US) 
INERTINITE 
Fluorescence 
Coal characteristics by vitrinite and inertinite fluorescence, 
14:27826 (R;AU) 
INFORMATION SYSTEMS 
Design 
Data base management activities for the Remedial Action Pro- 
gram at ORNL: Calendar year 1988, 14:28145 (R;US) 
Telecommunications Network Plan, 14:28041 (R;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION WELLS 
Inspection 
The Texas Railroad Commission, Oil and Gas Division under- 
ground injection contro! program: A peer review, 14:27872 
(R;US) 
INNER BREMSSTRAHLUNG 
See INTERNAL BREMSSTRAHLUNG 
INORGANIC COMPOUNDS 
Thin Films 
Process for forming a metal compound coating on a substrate, 
14:28771 (P;US) 
INPUT WELL 
See INJECTION WELLS 
INSECTS 
Behavior 
Greenbugs and wheat: a model system for the study of phyto- 
toxic Homoptera, 14:29529 (RA;US) 
INSPECTION 
Specifications 
The Texas Railroad Commission, Oil and Gas Division under- 
ground injection control program: A peer review, 14:27872 
(R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
Algorithms 
On-line arithmetic algorithms and structures for VLSI. Final re- 
port, 15 December 1984-14 December 1987, 14:30186 (R;US) 


Beam Optics 
Coherent laser-beam addition: an application of binary-optics 
technology, 14:29087 (R;US) 
Design 
Custom MOS VLSI design, 14:29131 (J;US) 
Monolithic transceiver for FASTBUS cable segment - CSX, 
14:29132 (J;US) 
Fiber Optics 
Preliminary radiation hardness testing of LINbO3, 14:29128 
(BA;US) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
Reliability 
Modelling of energy limited units in generating capacity reliability 
evaluation of small hydro systems, 14:28540 (RA;CA) 
INTERFACES 
Bonding 
Bond-diluted interface between semi-infinite Potts bulks: critical- 
ity, 14:29832 (R;BR) 
Crack Propagation 
Measurement of bond strength at metal/ceramic interfaces, 
14:28779 (R;US) 
Crystal Field 
Bond-diluted interface between semi-infinite Potts bulks: critical- 
ity, 14:29832 (R;BR) 
Electron Microscopy 
High resolution electron microscopy of interfaces in topotaxial 
and epitaxial reactions, 14:28977 (R;US) 
Fluid Mechanics 
Interfacial fluid mechanics and transport processes, 14:29624 
(R;US) 
Magnetism 
Bond-diluted interface between semi-infinite Potts bulks: critical- 
ity, 14:29832 (R;BR) 
INTERFEROMETERS 
See also MICHELSON INTERFEROMETER 
Design 
Apparatus and method for performing two-frequency interferom- 
etry, 14:29327 (P;US) 
Neutrons 
Neutron interferometry: a status report, 14:29292 (RA;SU) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Cross Sections 
Improved parton distributions and W,Z production at pp-bar col- 
liders, 14:29688 (R;GB) 
Particle Production 
Hadron collider physics, 14:29639 (R;US) 
Recent results from the UA1 experiment, 14:29643 (R;XC) 
Proton-Antiproton Interactions 
Improved parton distributions and W,Z production at pp-bar col- 
liders, 14:29688 (R;GB) 
Standard Model 
Standard model parameters from UA1 and UA2, 14:29642 (R;XC) 
Symmetry Breaking 
Electroweak symmetry breaking studies at the pp colliders of 
the 1990’s and beyond, 14:29701 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Management 
Low- and medium-level waste management in Belgium: assess- 
ment of volume reduction economics, 14:28008 (RA;US) 
Management of low- and intermediate level radioactive waste in 
Finland, 14:28007 (RA;US) 
Radioactive Waste Processing 
Practical experience with the remote processing of intermediate 
level solid waste at the former Eurochemic reprocessing 
plant, 14:27992 (RA;US) 
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Project AMOS, modernization of the waste facilities at Studsvik, 
Sweden, 14:28017 (RA;US) 

Remote liquid and solid waste handling: different maintenance 
philosophies and equipment for the reprocessing plant Wack- 
ersdorf, 14:28020 (RA;US) 

Waste treatment process for a pyrochemical fuel reprocessing 
facility, 14:27999 (RA;US) 

Solidification 

Concreting power reactor waste: 
14:27949 (RA;US) 

Saline liquid wastes-solidification by cementation, 14:27950 
(RA;US) 

INTERMETALLIC COMPOUNDS 
Brittleness 
Hardening behavior of nickel beryllides, 14:28816 (J;US) 
INTERNAL BREMSSTRAHLUNG 
Angular Correlation 

Angular correlation of double internal Bremsstrahlung in the 

electron capture decay of °° Fe, 14:29735 (RA;BR) 
lron 55 
Angular correlation of double internal Bremsstrahlung in the 
electron capture decay of 5° Fe, 14:29735 (RA;BR) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
SPARK IGNITION ENGINES 
Combustion Chambers 
Combustion chamber liner, 14:28716 (P;US) 
Fuel Substitution 

Emission characteristics of a GM 454 CID engine converted for 

natural gas operation, 14:28728 (RA;CA) 
Lubrication 

US Army workshop on engine lubrication (3rd), 13-14 April 

1988. Session report, 14:28711 (R;US) 
Pollution 

Emission characteristics of a GM 454 CID engine converted for 

natural gas operation, 14:28728 (RA;CA) 
INTERNATIONAL COOPERATION 
Brazil 

Nuclear cooperation between Brazil and Federal Republic of 

Germany, 14:30179 (R;BR) 
Federal Republic Of Germany 

Nuclear cooperation between Brazil and Federal Republic of 

Germany, 14:30179 (R;BR) 
Nuclear Power Plants 
Nuclear cooperation between Brazil and Federal Republic of 
Germany, 14:30179 (R;BR) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTOR TOKAMAK 
Inertial Confinement 

Ignition and steady-state current drive capability of INTOR 

plasma, 14:30128 (J;US) 
Reactor Physics 

RF accelerated high energy (1-3 MeV) neutral beams for toka- 
mak plasma heating, current drive and alpha diagnostics, 
14:30098 (J;US) 

INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVENTIONS 
Catalogs 

Federal Technology Catalog 1988: a guide to new and practical 

technologies. Tech notes annual index, 14:28518 (R;US) 
Energy Conservation 

Programs in energy conservation: Inventions and Innovation 

Programs, 14:28670 (R;US) 
License Applications 

Catalog of government inventions available for licensing - 1989, 

14:28519 (R;US) 
Reviews 

Programs in energy conservation: Inventions and Innovation 

Programs, 14:28670 (R;US) 


the mobile unit solution, 


INVENTORIES 
Monitoring 
Rhode Island Governor's Office of Energy assistance report on 
winter distillate survey 1987-1988, 14:27889 (R;US) 
IODINATED ALIPHATIC HYDROCARBONS 
See also METHYL IODIDE 
Dissociation Heat 


Ultraviolet photodissociation and thermochemistry _ of 
CH2BrCHel, CF2BrCFal, and CF2ICFal, 14:29040 (J;US) 

Photolysis 

Ultraviolet photodissociation and thermochemistry _ of 


CH2BrCHol, CF2BrCFol, and CFoICFol, 14:29040 (J;US) 
Pyrolysis 
Reactions of vinyl radicals at high temperatures: pyrolysis of 
vinyl bromide and vinyl iodide and the reaction H + C2D2 — D 
+ CoHD, 14:29022 (J;US) 
IODINE 
Chemical Reactions 
Carotenoid cation radicals produced by the interaction of 
carotenoids with iodine, 14:29012 (J;US) 
IODINE 123 
Diagnostic Uses 
Radioiodinated glucose analogues for use as imaging agents, 
14:29515 (P;US) 
IODINE 125 
Electron Capture Decay 
Radiative orbital electron capture in '°1, 14:29747 (RA;BR) 
IODINE 131 
Preventive Medicine 
Effectiveness of stable iodine prophylaxis in rats and their off- 
springs depending on the dietary iodine. Experimental and 
compartment modelling study, 14:29534 (RA;IL) 
Radioecological Concentration 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
Thyroid radiation following the Chernobyl accident in CEC coun- 
tries. An assessment of the projected fatal and non-fatal 
harm, 14:29535 (RA;IL) 
IODINE IODIDES 
See IODINE 
ION BEAMS 
See also NEON 20 BEAMS 
Acceleration 
A particle accelerator employing transient space charge poten- 
tials, 14:29160 (P;US) 
Focusing 
PIC simulations of an achromatic solenoidal focusing system for 
LMF, 14:30035 (R;US) 
ION CLUSTERS 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
Encapsulation 
Development of a cement encapsulation process for spent pow- 
dered ion exchange materials, 14:27948 (RA;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
ION IMPLANTATION 
Data Acquisition Systems 
lon implantation data acquisition system, 14:29991 (R;US) 
Polyethylenes 
Studies of the permeability coefficient of polyethylene terephta- 
late and the influence of protons implanted on polymer 
molecular structure, 14:29604 (R;BR;In Portuguese) 
Protons 
Studies of the permeability coefficient of polyethylene terephta- 
late and the influence of protons implanted on polymer 
molecular structure, 14:29604 (R;BR;In Portuguese) 
ION PAIRS 
Recombination 
Geminate ion recombination in anisotropic media. Effects of ini- 
tial distribution and external field, 14:29049 (J;US) 
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ION SELECTIVE ELECTRODE ANALYSIS 
A miniature glass-membrane reference electrode/sensor for Na- 
activity measurements in molten salts, 14:28666 (J;US) 
ION SOURCES 
Control Systems 
Grid-controlled metal ion sources for heavy ion fusion accelera- 
tors, 14:29226 (R;US) 
Design 
A volume H~ ion source with a toroidal discharge chamber, 
14:29219 (R;US) 
ION-ATOM COLLISIONS 
Electron Correlation 
Studies of electron correlation effects in multicharged ion atom 
collisions involving double capture, 14:29594 (R;US) 
Inner-Sheil lonization 
Double differential stopping powers of 1.4 MeV/u US in Ne and 
Ar derived from electron production and multiple ionization 
cross sections, 14:29603 (R;DE) 
Research Programs 
Correlated charge changing ion-atom collisions: Progress report 
for the period March 15, 1988—March 14, 1989, 14:29598 
(R;US) 
Scattering 
Measurements of scattering processes in negative ion-atom col- 
lisions: Progress report, 1 September 1988-31 August 1989, 
14:29601 (R;US) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS 
Elasticity 
Self-consistent tight-binding theory of elasticity in ionic solids, 
14:29854 (J;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 
Hazards 
Doses of low level ionizing radiation; a misunderstood risk, how- 
ever unavoidable, 14:28520 (R;BR;In Portuguese) 
Natural Radioactivity 
Doses of low level ionizing radiation; a misunderstood risk, how- 
ever unavoidable, 14:28520 (R;BR;in Portuguese) 
IONOSPHERE 
Hot Plasma 
Swedish Institute of Space Physics. Annual report 1987, 
14:30181 (R;SE) 
IONS 
See also ALUMINIUM IONS 
ANIONS 
BORON IONS 
CATIONS 
COPPER IONS 
DEUTERIUM IONS 
HEAVY IONS 
HELIUM IONS 
LIGHT IONS 
NICKEL IONS 
SILICON IONS 
SODIUM IONS 
URANIUM IONS 
Electron Cooling 
lon deceleration in a magnetized electron flux, 14:29191 
(R;SU;In Russian) 
IRIDIUM COMPLEXES 
Synthesis 
Synthesis, structure, electrochemistry, and photophysics of 
methyl-substituted phenylpyridine ortho-metalated iridium(|II) 
complexes, 14:28991 (J;US) 


IRON 
Electronic Structure 

Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 

Hemoglobin 

Hemoproteins, 14:29833 (R;BR;In Spanish) 

lon Implantation 

X-ray-diffraction study of phase formation and growth in 
nitrogen-implanted iron: temperature effects, 14:28736 (R;US) 

Moessbauer Effect 
Hemoproteins, 14:29833 (R;BR;In Spanish) 
Nuclear Magnetic Resonance 
Hemoproteins, 14:29833 (R;BR;In Spanish) 
Structural Chemical Analysis 

Defect and microstructural analyses in ferromagnetic materials, 
14:28894 (BA;US) 

X-Ray Fluorescence Analysis 

Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 

X-Ray Spectra 

Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 

Measurements of the charge state distribution and transport of 
iron impurity ions in TFTR plasmas by a multi-chord x-ray 
crystal spectrometer, 14:29930 (R;US) 

Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 

IRON 54 TARGET 
Neutron Reactions 

Pre-equilibrium emission and nuclear level densities in neutron 
induced reactions on Fe, Cr and Ni isotopes, 14:29787 (R;XA) 

Some activation cross sections evaluated simultaneously by dif- 
ferential and integral measurements, 14:29792 (RA;SU) 

IRON 55 
Electron Capture Decay 

Angular correlation of double internal Bremsstrahlung in the 

electron capture decay of 5° Fe, 14:29735 (RA;BR) 
Internal Bremsstrahlung 

Angular correlation of double internal Bremsstrahlung in the 

electron capture decay of 5° Fe, 14:29735 (RA;BR) 
IRON 56 TARGET 
Neutron Reactions 

Binary and tertiary neutron induced reaction cross sections of 
chromium and iron, 14:29786 (R;XA) 

Pre-equilibrium emission and nuclear level densities in neutron 
induced reactions on Fe, Cr and Ni isotopes, 14:29787 (R;XA) 

Some activation cross sections evaluated simultaneously by dif- 
ferential and integral measurements, 14:29792 (RA;SU) 

IRON ALLOYS 
See also FERRITE 
INCONEL 600 
IRON BASE ALLOYS 
MARTENSITE 
MONEL 400 
Catalytic Effects 

Advanced electrocatalysts for phosphoric acid fuel cells, 

14:28605 (RA;US) 
Corrosion 

Influence of carbon and nitrogen impurities on the corrosion of 
structural materials in a_ flowing-lithium environment, 
14:28810 (J;US) 

Crystal Structure 

Short range order determination in amorphous FeGez using dif- 

ferential anomalous x-ray scattering, 14:28783 (BA;US) 
Microstructure 

Advanced electrocatalysts for phosphoric acid fuel cells, 

14:28605 (RA;US) 
Weldability 

Nd:YAG laser weldability of RS/PM Al-8Fe-2Mo sheet, 14:28776 
(R;US) 

IRON BASE ALLOYS 

See also KANTHAL 

STEELS 
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Corrosion 








Corrosion 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
Oxidation 
Studies of the initial oxidation of Fe-Si alloys by AES, XPS, 
EELS, and LEED, 14:28809 (D;US) 
IRON COMPLEXES 
Catalytic Effects 
Heterobimetallic complexes for CO reduction: Final report, 
March 1, 1985—January 31, 1945, 14:28973 (R;US) 
Oxygen reduction of pyrolyzed metal complexes: effect of the 
central metal ion, 14:28614 (RA;US) 
Chemical Properties 
Use of ferrous chelates of SH-containing amino acids and pep- 
tides for the removal of NO, and SOz from flue gas, 14:29143 
(J;US) 
Performance Testing 
Dioxygen reduction on transition metal chelates as electrocata- 
lysts in alkaline and acid media, 14:28642 (RA;US) 
IRON ISOTOPES 
See also |RON 55 
Radioactivity 
ENDF/B-V1 evaluations for isotopes of Cr, Fe, Ni, Cu, and Pb, 
14:29800 (J;US) 
IRON NITRIDES 
Phase Studies 
X-ray-diffraction study of phase formation and growth in 
nitrogen-implanted iron: temperature effects, 14:28736 (R;US) 
IRON OXIDES 
See also HEMATITE 
ILMENITE 
MAGNETITE 
TANTALITE 
Crystal Structure 
Structural depth profiling of iron oxide thin films using grazing in- 
cidence asymmetric Bragg x-ray diffraction, 14:28860 (J;US) 
IRON SULFIDES 
Thermodynamics 
Mathematical modeling of LiAI/LICI|KCVFeS cells, 14:28667 
(J;US) 
ISOMERASES 
Crystal Structure 
The 2.5 A crystal structure of A5-3-ketosteroid isomerase, 
14:29481 (BA;US) 
Enzyme Activity 
Enzymes of sucrose hydrolysis in soybean nodules, 14:29504 
(RA;US) 
ISOMERS 
Chemical Reactions 
Bimolecular reactions of 3-methylene-1,4-cyclohexadiene (p- 
Isotoluene), 5-methylene-1,3-cyclohexadiene (o-isotoluene), 
1-methylene-1 ,4-dihydronaphthalene (benzo-p-isotoluene), 
and 9-methylene-9,10-dihydroanthracene (dibenzo-p- 
isotoluene), 14:28984 (J;US) 
Crystal Structure 
Crystal structures of two structural isomers of phenyl-3H-1,2- 
dithiole-3-thione, CgHs . C3HS3, 14:28908 (BA;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE ENRICHED MATERIALS 
See also ENRICHED URANIUM 
Production 
Method for enriching a middle isotope using vibration-vibration 
pumping, 14:28158 (P;US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
Computerized Simulation 
Simulations of isotopic analysis of plutonium by gamma-ray 
spectroscopy near 640 keV: Some scaling rules for experi- 
ment design, 14:28966 (R;US) 


Radionuclide Migration 
Introduction of a method for determining uranium isotope ratio by 
a-spectroscopy and application to study the migration of this el- 
ement in uranium occurence, 14:28964 (R;BR;In Portuguese) 
Uranium Deposits 
Introduction of a method for determining uranium isotope ratio by 
a-spectroscopy and application to study the migration of this el- 
ement in uranium occurence, 14:28964 (R;BR;In Portuguese) 
ISOTOPE SEPARATION 
Training 
Fundamentals of uranium enrichment: 
Gaseous diffusion and gas centrifuge: 
training course, 14:27926 (R;US) 
ISOTOPE SEPARATION PLANTS 
See also TRITIUM EXTRACTION PLANT 
Contract Management 
Current perspective of the uranium enrichment 
14:27935 (BA;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITALIAN TRIGA-MARK-Il REACTOR 
See TRIGA-2-ROME REACTOR 
ITALY 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
Radioactive Waste Management 
Guidelines for waste management in Italy issued by the Italian 
regulatory body, 14:28006 (RA;US) 
Research Programs 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 


Part 2, Methods: 
Nuclear fuel cycle 


market, 


1US 
See TOTAL ENERGY SYSTEMS 


J 


J PSI-3097 MESONS 

Expectations and realities in relativistic heavy-ion collisions, 

14:29667 (R;US) 
Particle Production 
Forward production of J/w in hadronic interactions and calibration 
of a large BGO electromagnetic calorimeter, 14:29665 (R;US) 
J-3105 RESONANCES 
See J PSI-3097 MESONS 
JAERI 
Radiation Protection 

Health physics in JAERI. no.30. April 1, 1987 - March 31, 1988, 

14:29828 (R;JP;In Japanese) 
Research Programs 

Analysis for the selection of experimental configurations for het- 
erogeneity and Be multi-layered experiments of U.S. 
DOE/JAERI collaborative program on blanket neutronics, 
14:30165 (J;US) 

Comparative analysis for Phase IIA and IIB experiments of the 
U.S./JAERI collaborative program on fusion blanket neutron- 
ics, 14:30161 (J;US) 

Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 

JAERI EXPERIMENTAL FUSION REACTOR 

See JXFR TOKAMAK 

JAMES A. FITZPATRICK REACTOR 
See FITZPATRICK REACTOR 
JAPAN 
Fuel Cell Power Plants 

Osaka gas test of 3 kW SOFC generator system, 14:28571 
(RA;US) 

Fuel Reprocessing Plants 

Advances in remote maintenance in the Tokai reprocessing 
plant, 14:27931 (RA;US) 
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Radioactive Waste Management 
International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
Radioactive waste management policy in Japan, 14:27941 
(RA;US) 
Research Programs 
R and D activities on molten carbonate fuel cell power genera- 
tion system in Japan, 14:28644 (RA;US) 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JERUSALEM ARTICHOKES 
See SUNFLOWERS 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
ict Heating 
Global waves in the ICRF in jet plasmas, 14:29928 (RA;CH) 
HFS and LFS scenarii for ICRF heating in JET, 14:29927 (RA;CH) 
Management 
Jet joint undertaking. Annual report 1987, 14:29923 (R;FR) 
Research Programs 
Jet joint undertaking. Annual report 1987, 14:29923 (R;FR) 
JOB TRAINING 
See TRAINING 
JPDR REACTOR 
Decommissioning 
Decommissioning program of the Japan power demonstration 
reactor by JAERI, 14:28409 (RA;US) 
JXFR REACTOR 
See JXFR TOKAMAK 
JXFR TOKAMAK 
Analysis for the selection of experimental configurations for het- 
erogeneity and Be multi-layered experiments of U.S. 
DOE/JAERI collaborative program on blanket neutronics, 
14:30165 (J;US) 


K 


KANTHAL 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
KAONS 
See also COSMIC KAONS 
KAONS PLUS 
Decay 
Exclusion of an isospin fifth force from kaon decay, 14:29672 
(J;US) 
Particle Decay 
Searching for extensions to the standard model in rare kaon de- 
cays, 14:29671 (R;US) 
Photoproduction 
Comment on "Electromagnetic production of kaons”, 14:29696 
(J;US) 
Reply to "Comment on ‘Electromagnetic production of kaons’ ”, 
14:29807 (J;US) 
KAONS PLUS 
Particle Decay 
Construction and performance of a plastic scintillating fiber tar- 
get for a rare kaon decay experiment, 14:29274 (R;US) 
Hunting for the rare decay K* — x*y*y~, 14:29664 (R;US) 
KAPPA-725 RESONANCES 
See MESONS 
KEMA SUSPENSION TEST REACTOR 
See KSTR REACTOR 
KERNKRAFTWERK NIEDERAICHBACH 
See NIEDERAICHBACH REACTOR 
KEVLAR 
See ARAMIDS 


KICKER MAGNETS 
Bibliographies 
Literature file on ‘fast kickers and septa’, componenets for de- 
flection and separation of particle beams, 14:29243 (R;NL;In 
Dutch) 
Design 
Design, analysis and measurement of very fast kicker magnets 
at SLAC, 14:29248 (R;US) 
Kicker magnet design, 14:29240 (R;US) 
KILNS 
Cements 
Waste tires as auxiliary fuel for cement kilns, 14:28704 (R;US) 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KININS 
Biological Functions 
Agrobacterium auxin and cytokinin biosynthetic genes as tools 
for understanding the roles of phytohormones in plant devel- 
opment, 14:29449 (RA;US) 
KKN REACTOR 
See NIEDERAICHBACH REACTOR 
KLEBSIELLA 
Gene Mutations 
Identification of the base changes in nif H gene mutants from 
Klebsiella pneumoniae, 14:29454 (RA;US) 
KLYSTRONS 
Reliability 
Reliability and lifetime predictions of SLC klystrons, 14:29246 
(R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
A BCS quark mass matrix, 14:29716 (J;US) 
KRIGING 
Evaluation of the kriging method to predict 7-h seasonal mean 
ozone concentrations for estimating crop losses (journal ver- 
sion), 14:29377 (R;US) 
KRYPTON FLUORIDE LASERS 
Design 
Optical architecture for a multi-megajoule ICF driver incorporat- 
ing megajoule class KrF amplifiers, 14:30046 (J;US) 
Gain 
A megajoule class krypton fluoride amplifier for single shot, high 
gain ICF application, 14:29944 (J;US) 
Pulse Amplifiers 
Application of a phase-conjugate Brillouin mirror to generation of 
high-quality variable-duration KrF pulses, 14:29105 (J;US) 
KSTR REACTOR 
Decommissioning 
Decommissioning of the KEMA suspension test reactor, 
14:28421 (RA;US) 
KUR REACTOR 
Neutron Sources 
Ultracold neutron source with a supermirror neutron turbine, 
14:28389 (RA;SU) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLING 
Comparative Evaluations 
An assessment of freeze brand and PIT tag recovery data at 
McNary Dam: Annual report, 1987, 14:28225 (R;US) 
LABORATORIES 
Decommissioning 
Decommissioning of research reactors and associated laborato- 
ries in Sweden, 14:28408 (RA;US) 
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Technology Utilization 
Federal Technology Catalog 1988: a guide to new and practical 
technologies. Tech notes annual index, 14:28518 (R;US) 
LAKES 
Water Quality 
Water resources data for Minnesota, water year 1986. Volume 
1. Great Lakes and Souris-Red rainy river basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29431 (R;US) 
Water resources data for Minnesota, water year 1986. Volume 
2. Upper Mississippi and Missouri River basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29432 (R;US) 
LAMPF LINAC 
Research Programs 
Proceedings of the twenty-second LAMPF users groupd meet- 
ing, 14:29723 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Oil Pollution Containment 
COZOIL: coastal zone oil spill model (for microcomputers). Soft- 
ware, 14:27893 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGEVIN EQUATION 
Kernels 
Kernel-controlled complex Langevin simulation, 14:29705 (R;DE) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 TARGET 
Argon 40 Reactions 
Nonequilibrium effects in the °9La+“°Ar reaction at 10 MeV per 
nucleon observed in a study of neutron emission, 14:29752 
(J;US) 
Neutron Reactions 
Microscopic optical-model calculations of neutron total cross 
sections and cross section differences, 14:29750 (J;US) 
Parity violation in the 0.734-eV neutron resonance in '°9La, 
14:29749 (J;US) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
Chemical Vapor Deposition 
ECVD of SOFC components, 14:28604 (RA;US) 
Electrical Properties 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Synthesis 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
LANTHANUM OXIDES 
Superconductivity 
Grain size effects on the transport critical current density of 
Laz_,Sr,CuO,4, 14:28842 (BA;US) 
Superconducting properties of LaBazCu30, and YBazCu,Oy, 
14:28841 (BA;US) 
LARGE INTESTINE 
Carcinomas 
Value of radiotherapy in colorectal and anal carcinomas, judged 
on the basis of radiation results obtained in Wuerzburg be- 
tween 1977 and 1985, 14:29507 (R;DE;In German) 
LARYNX 
Results obtained in Wuerzburg by exclusive radiotherapy of the 
larynx carcinoma in the years 1976 to 1982, 14:29508 
(R;DE;In German) 
LASER FUSION REACTORS 
Design 
Fusion pumped laser, 14:30174 (P;US) 
Gain 
Nd, 14:29947 (J;US) 


Inertial Confinement 
Advances in commercial ICF technology since 1986, 14:30100 
(J;US) 
Nuclear Pumping 
Parametric design space and nuclear analysis of a nuclear- 
pumped-laser-driven ICF reactor, 14:30093 (J;US) 
LASER IMPLOSIONS 
Tracer Techniques 
Measurement of argon content in GMBS using neutron activa- 
tion, 14:30012 (RA;US) 
LASER MIRRORS 
Brillouin Effect 
Application of a phase-conjugate Brillouin mirror to generation of 
high-quality variable-duration KrF pulses, 14:29105 (J;US) 
Fabrication 
Microchannel heat sinks, 14:29086 (R;US) 
LASER RADIATION 
Absorption 
Observation of resonances at subharmonics of the Rabi 
frequency in the saturated absorption of a 100% amplitude- 
modulated laser beam, 14:29090 (R;US) 
Biological Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Annual report, 1 May 1986-31 December 
1987, 14:29556 (R;US) 
New method for repetitively-pulsed laser protection standards, 
14:29558 (R;US) 
Instability 
Effects of plasma flow on thermal and ponderomotive light fila- 
mentation, 14:30151 (J;US) 
Physical Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Final report, 1 March 1979-31 December 
1987, 14:29555 (R;US) 
Radiation Protection 
People’s Republic of China laser radiation safety standard, 
14:29089 (TG;US) 
Resonance 
Observation of resonances at subharmonics of the Rabi 
frequency in the saturated absorption of a 100% amplitude- 
modulated laser beam, 14:29090 (R;US) 
LASER SPECTROSCOPY 
Applications of far-infrared free-electron lasers to condensed- 
matter physics, 14:29847 (J;US) 
Historical Aspects 
Applications of infrared laser spectroscopy to laser chemistry 
and laser development, 14:29093 (R;US) 
Optical Equipment 
Optical techniques for nonintrusive studies on combustion and 
high-voltage systems, 14:29323 (R;SE) 
LASER TARGETS 
Evaluation of tensile strength in alkali silicate shells, 14:30010 
(RA;US) 
Coatings 
Ablation layer coating on inertial fusion targets at University of 
Rochester's Laboratory for Laser Energetics, 14:30001 
(RA;US) 
Detects 
High-sensitivity radiography detects very small defects in laser 
fusion targets, 14:30000 (RA;US) 
Fabrication 
Development of die system for molding target parts from 
polystyrene, 14:30024 (RA;US) 
Fabrication of Gaussian bumps on small spherical substrates, 
14:30013 (RA;US) 
Filling and leakage of multilayer polymer fuel capsules, 
14:30011 (RA;US) 
Formation of spherical-shell SiO2 aerogel pellets by a sol-gel 
method, 14:30021 (RA;US) 
Laser target fabrication at the Naval Research Laboratory, 
14:29999 (RA;US) 
Metrology advancements in target assembly, 14:30020 (RA;US) 
Recent results in glass shell fabrication, 14:30006 (RA;US) 
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LEAD 214 
Ecological Concentration 





Study of factors affecting the deposition of smooth plasma poly- 

mers, 14:30003 (RA;US) 
Failures 

Measurement of glass shell buckling strength using a piezoelec- 

tric film sensor, 14:30016 (RA;US) 
Gases 

Reactivity of the residual blowing gases in glass shells, 

14:30015 (RA;US) 
Materials 

Characterization of low-density materials and their precursers, 
14:30009 (RA;US) 

Composite foams, 14:30007 (RA;US) 

Cryogenic mechanical characterization of low-density polymeric 
foams being developed for direct-drive laser ICF targets, 
14:30017 (RA;US) 

Drying studies on 
14:30018 (RA;US) 

Low-density cellulose acetate foams for direct-drive laser ICF 
targets, 14:30022 (RA;US) 

Low-density polystyrene foams for direct-drive laser ICF targets, 
14:30008 (RA;US) 

Low-density resorcinol-formaldehyde foams for direct-drive 
laser ICF targets, 14:30004 (RA;US) 

Low-voltage scanning electron microscopy of target materials, 
14:30005 (RA;US) 

Thermal analysis of low-density foams for direct-drive laser ICF 
targets, 14:30023 (RA;US) 

Measuring Instruments 
Metrology advancements in target assembly, 14:30020 (RA;US) 
Microscopy 

X-ray microscopy of inertial fusion targets using a laser pro- 

duced plasma as an X-ray source, 14:30002 (RA;US) 
Surface Coating 

Current developments in PVA coating of polymer microshells, 

14:30019 (RA;US) 
LASER-PRODUCED PLASMA 
Brillouin Effect 

Measurements of absorption and Brillouin sidescattering from pla- 

nar plasmas produced by 0.53 um laser light, 14:29968 (J;US) 
Cost Estimation 
The laboratory microfusion facility costing methodology, 
14:29950 (J;US) 
Inertial Confinement 
Nuclear pumped laser for next step ICF driver, 14:29946 (J;US) 
Optical Pumping 

Flashlamp radiation recycling for enhanced pumping efficiency 

and reduced thermal load, 14:29110 (P;US) 
Plasma Drift 

Effects of plasma flow on thermal and ponderomotive light fila- 

mentation, 14:30151 (J;US) 
Plasma Instability 
Microwave experimental studies of laser fusion: Final report, 
14:30037 (R;US) 
Raman Effect 
Reply to the comments of Simon and Short, 14:30163 (J;US) 
LASERS 

See also FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Coherent laser-beam addition: an application of binary-optics 
technology, 14:29087 (R;US) 

Beam Optics 

Final optic protection designs for ICF containment chambers, 
14:30071 (J;US) 

Frost as a first wall for the ICF laboratory microfusion facility, 
14:30068 (J;US) 

Heterodyne laser instantaneous frequency measurement sys- 
tem, 14:29108 (P;US) 

Two-photon spectroscopy of atoms and molecules, 14:29102 
(BA;US) 


inverse-emulsion polystyrene foams, 


Design 

Dual far infrared laser diagnostic of magnetized plasmas, 
14:29971 (J;US) 

Multifaceted laser beam integrators, 14:29106 (J;US) 

Junction Diodes 

Monolithically integrated transverse-junction-stripe laser with an 

external waveguide in GaAs/AlGaAs, 14:29104 (J;US) 
Nonlinear Optics 

A geometric optics approximation to a model of phase- 
compensated whole-beam thermal blooming: Part 1, General 
theory, 14:29094 (R;US) 

A geometric optics approximation to a model of phase- 
compensated whole-beam thermal blooming: Part 2, 
Sensitivity to small-scale, steady-state perturbations, 
14:29095 (R;US) 

Nozzles 

Laser sustained discharge nozzle apparatus for the production 
of an intense beam of high kinetic energy atomic species, 
14:29112 (P;US) 

Physical Radiation Effects 

Final optic protection designs for ICF containment chambers, 

14:30071 (J;US) 
Q-Switching 

Laser pulse stretching via active feedback control with slow Q- 

switching, 14:29100 (BA;US) 
LASL 
Research Programs 
Recent advances in PEM fuel cell research at Los Alamos Na- 
tional Laboratory, 14:28617 (RA;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Simulation 
Kernel-controlled complex Langevin simulation, 14:29705 (R;DE) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUNCHING 
Cost 
Advanced mass launchers for low earth orbit, 14:30238 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Hydrology 

Logs of wells and boreholes drilled during hydrogeologic studies 
at Lawrence Livermore National Laboratory Site 300, January 
1, 1982-June 30, 1988: January 1, 1982 through June 30, 
1988, 14:29427 (R;US) 

Research Programs 
Energy and technology review, January 1989, 14:30223 (R;US) 
LEAD 
Chemical Reaction Kinetics 

Lithium-lead/water reaction experiments and analysis, 14:30126 

(J;US) 
Isotope Effects 

Collinear laser spectroscopy on radioactive neutron-deficient 

lead and thallium isotopes, 14:29761 (R;DE;In German) 
Photofission 

Fission studies with polarized and monochromatic photon 

beams, 14:29763 (RA;BR) 
Photon Beams 

Fission studies with polarized and monochromatic photon 

beams, 14:29763 (RA;BR) 
Spectral Shift 

Collinear laser spectroscopy on radioactive neutron-deficient 

lead and thallium isotopes, 14:29761 (R;DE;In German) 
Thermal Fatigue 

Research on the mechanism of thermal fatigue in near-eutectic 

Pb-Sn solders, 14:28761 (R;US) 
LEAD 208 TARGET 
Oxygen 17 Reactions 

Studies of giant multipole resonances with intermediate energy 

heavy ions, 14:29760 (R;US) 
LEAD 214 
Ecological Concentration 

Personal computer programs for use in radon/thoron progeny 

measurements, 14:29390 (R;US) 
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LEAD COMPLEXES 
Chemical Reactions 
Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 
LEAD ISOTOPES 
See also LEAD 214 
Magnetic Dipole Moments 

Collinear laser spectroscopy on radioactive neutron-deficient 

lead and thallium isotopes, 14:29761 (R;DE;In German) 
Nuclear Radii 

Collinear laser spectroscopy on radioactive neutron-deficient 

lead and thallium isotopes, 14:29761 (R;DE;In German) 
Quadrupole Moments 

Collinear laser spectroscopy on radioactive neutron-deficient 

lead and thallium isotopes, 14:29761 (R;DE;In German) 
Radioactivity 

ENDF/B-VI evaluations for isotopes of Cr, Fe, Ni, Cu, and Pb, 

14:29800 (J;US) 
LEAD OXIDES 
Electronic Structure 

Photoemission and oxygen K-edge absorption studies of 

Ba(Pb,Bi)O3, 14:28864 (J;US) 
LEAD-ACID BATTERIES 
Antimony Hydrides 

Stibine and arsine generation from a lead-acid cell during charg- 
ing modes under a utility load-leveling duty cycle, 14:28509 
(J;GB) 

Arsenic Hydrides 

Stibine and arsine generation from a lead-acid cell during charg- 
ing modes under a utility load-leveling duty cycle, 14:28509 
(J;GB) 

Load Management 

Stibine and arsine generation from a lead-acid cell during charg- 
ing modes under a utility load-leveling duty cycle, 14:28509 
(J;GB) 

Toxic Materials 

Stibine and arsine generation from a lead-acid cell during charg- 
ing modes under a utility load-leveling duty cycle, 14:28509 
(J;GB) 

LEAKAGE 
See LEAKS 
LEAKS 
Mitigation 

Horizontal wells for in-situ remediation of groundwater and soils, 

14:29421 (R;US) 
LEAVES 
Biological Stress 

Carbon reduction cycle intermediates in water stressed, intact 

leaves, 14:29490 (RA;US) 
Cell Differentiation 

Preanthesis water deficits alter distribution of photosynthetic ca- 

pacity in the whole plant, 14:29503 (RA;US) 
Chlorosis 

Bacterial toxins: the mechanism of chlorosis induction by tageti- 
toxin, 14:29450 (RA;US) 

Isolation and partial characterization of a phytotoxin produced 
by the fungal wheat pathogen pyrenophora tritici-repentis, 
14:29458 (RA;US) 

Necrosis 

Immunoreactivity of viral-induced pathogenesis-related proteins, 

14:29519 (RA;US) 
Nondestructive Testing 
Method and apparatus for nondestructive in vivo measurement 
of photosynthesis, 14:29477 (P;US) 
LENSES 
Reflective Coatings 
Gradient index retroreflector, 14:29138 (P;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 
Particle Production 
Properties of prompt leptons, 14:29647 (RA;US) 


LEVEL INDICATORS 
Design 
Optimisation of dewatering units in coal preparation plants, 
14:27794 (R;AU) 
LI-DRIFTED SI DETECTORS 
Computer Codes 
Computer controlled drifting of Si(Li) detectors, 14:29305 (J;US) 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGASES 
Chemical Properties 
Regulation of acetyl-CoA synthetase partially purified from 
spinach leaves, 14:29465 (RA;US) 
Enzyme Activity 
Enzymes of sucrose hydrolysis in soybean nodules, 14:29504 
(RA;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT IONS 
Beam Optics 
Design issues for a light ion beam LMF driver, 14:29945 (J;US) 
LIGHT NUCLEI 
See also BORON 11 
CALCIUM 40 
CARBON 14 
DEUTERIUM 
HELIUM 3 
HELIUM 4 
LITHIUM 6 
LITHIUM 7 
NITROGEN 14 
NITROGEN 18 
OXYGEN 16 
OXYGEN 17 
OXYGEN 18 
POTASSIUM 40 
TRITIUM 
Nuclear Structure 
Saturating interactions in *He with density dependence, 
14:29797 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGNITE 
Combustion Properties 
Ignitability and flame stability of low rank and low volatile coals, 
14:27855 (R;AU) 
LIMERICK-1 REACTOR 
Comparative Evaluations 
Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Dockets Nos. 50-352 and 
50-353: Philadelphis Electric Company, 14:28440 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Dockets Nos. 50-352 and 
50-353: Philadelphis Electric Company, 14:28440 (R;US) 
LIMERICK-2 REACTOR 
Comparative Evaluations 
Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Dockets Nos. 50-352 and 
50-353: Philadelphis Electric Company, 14:28440 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Dockets Nos. 50-352 and 
50-353: Philadelphis Electric Company, 14:28440 (R;US) 
LIMESTONE 
Sorptive Properties 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 1: Text material, 14:27831 (R;US) 
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LIMITERS 
Lifetime 
Evaluation of liquid metal protection of a limiter/divertor in fusion 
reactors, 14:30144 (J;US) 
Materials Testing 
Potential applications of boron-11 in fusion reactors, 14:30058 
(J;US) 
Thermomechanical aspects of the liquid metal cooled limiter, 
14:30143 (J;US) 
Shielding 
Remotely replaceable tokamak plasma limiter tiles, 14:30028 
(P;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
LAMPF LINAC 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
Beam Dynamics 
Beam break-up in the two beam accelerator, 14:29198 (R;US) 
Beam Optics 
Measurement of off-axis energy deposition from 100 MeV elec- 
trons traversing water and liquid nitrogen, 14:29210 (J;US) 
Colliding Beams 
Damping beam stochastic heating in a linear collider, 14:29193 
(R;SU;In Russian) 
Design 
Linear induction accelerator, 14:29161 (P;US) 
Inertial Confinement 
Heavy ion induction linac drivers for inertial confinement fusion, 
14:30048 (J;US) 
Standing Waves 
Frequency dependent capacitive-inductive model for axially cou- 
pled PI/2 standing wave biperiodic structures, 14:29156 (R;PL) 
Technology Assessment 
A high-performance D-lithium neutron source for fusion technol- 
ogy testing, 14:29260 (J;US) 
LINEAR COLLIDERS 
Design 
A damping ring design for future linear colliders, 14:29252 (R;US) 
Power Supplies 
Status of LBL/LLNL FEL [free electron laser] research for two 
beam accelerator applications, 14:29241 (R;US) 
Research Programs 
Proceedings of the international workshop on next-generation 
linear colliders, 14:29164 (R;US) 
LINEAR MOMENTUM 
Distribution 
Workshop on momentum distributions: Summary, 14:29863 
(R;US) 
LINEAR Z PINCH DEVICES 
Breeding Blankets 
Overview of the LIBRA light ion beam fusion conceptual design, 
14:30097 (J;US) 
Comparative Evaluations 
Comparison between linear and toroidal Extrap systems, 
14:29935 (R;SE) 
Plasma Density 
Effects of simulated diffusion for simultaneous reaction and dif- 
fusion processes, 14:29916 (R;SE) 
LINERS 
Design 
Accommodation of liquid metal by cavity liners, 14:28325 (J;US) 
LIQUID COLUMN CHROMATOGRAPHY 
Computerized Simulation 
Computer simulation of the separation of a two-component mix- 
ture in preparative scale liquid chromatography, 14:28998 
(J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 


LIQUID FUELS 
Boilers 

Efficient use of liquid fuels Proceedings, 14:28697 (R;FR;In 

French) 
Combustion Control 
Efficient use of liquid fuels Proceedings, 14:28697 (R;FR;In 
French) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
LITHIUM COOLED REACTORS 
Brayton Cycle 

Four-year investigation of Brayton cycle systems for future 

french space power applications, 14:28326 (R;FR) 
Breeding Blankets 

MHD flow in insulating circular ducts for fusion blankets, 

14:29951 (J;US) 
Computer Codes 

Assessment of the MHD capability in the ATHENA code using 

data from the ALEX facility, 14:30136 (J;US) 
Design 

Liquid-metal-cooled reactor thermal-hydraulic calculations in the 

United States, 14:28378 (J;US) 
Magnetic Fields 

Three-dimensional magnetohydrodynamic flows in rectangular 

ducts of liquid-metal-cooled biankets, 14:30173 (J;US) 
Magnetohydrodynamics 

The design of a heat transfer liquid metal MHD experiment for 

ALEX, 14:30145 (J;US) 
Performance Testing 

Lithium-lead/water reaction experiments and analysis, 14:30126 
(J;US) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID METALS 
Electrohydrodynamics 

Studies of liquid metal flows and power losses in ducts with 
moving conducting wall, slanted magnetic field, and applied 
external electric potential. Final report, 14:29622 (R;US) 

Impurities 

Evaluation of liquid metal protection of a limiter/divertor in fusion 

reactors, 14:30144 (J;US) 
Laminar Flow 

MHD flow in insulating circular ducts for fusion blankets, 

14:29951 (J;US) 
Magnetohydrodynamics 

Magnetohydrodynamic stability in the electromagnetic levitation 
of horizontal molten-metal sheets, 14:29631 (J;US) 

Studies of liquid metal flows and power losses in ducts with 
moving conducting wall, slanted magnetic field, and applied 
external electric potential. Final report, 14:29622 (R;US) 

Sampling 

Device and technique for in-process sampling and analysis of 
molten metals and other liquids presenting harsh sampling 
conditions, 14:28707 (P;US) 

Sprays 

Device and technique for in-process sampling and analysis of 
molten metals and other liquids presenting harsh sampling 
conditions, 14:29629 (P;US) 

LIQUID SCINTILLATORS 
Design 
Development of new scintillating fiber detectors for high energy 
physics applications, 14:29166 (J;US) 
LIQUID WASTES 
See also WASTE WATER 
Combustion 
Incineration of liquid hazardous wastes, 14:29058 (BA;US) 
Solidification 

Emergency avoidance solidification campaign at the Oak Ridge 

National Laboratory: Final report, 14:28064 (R;US) 
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Waste Storage 
Evaluation of the flux chamber method for measuring volatile or- 
ganic emissions from surface impoundments. Final report, 
14:29424 (R;US) 
LIQUID-METAL MHD GENERATORS 
Three-Dimensional Calculations 
Three-dimensional magnetohydrodynamic flows in rectangular 
ducts of liquid-metal-cooled blankets, 14:30173 (J;US) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
Sampling 
Device and technique for in-process sampling and analysis of 
molten metals and other liquids presenting harsh sampling 
conditions, 14:28707 (P;US) 
LITHIUM 
Breeding Blankets 
A Li-particulate blanket concept for ITER, 14:30105 (J;US) 
Results from recent experiments at the LOTUS facility, 
14:30166 (J;US) 
Chemical Reaction Kinetics 
Lithium-lead/water reaction experiments and analysis, 14:30126 
(J;US) 
Lithium-mixed gas reactions, 14:30125 (J;US) 
Chemical Reactions 
The consequences of lithium fires in the presence of steam, 
14:30108 (J;US) 
Electrochemistry 
Evaluation of LvCuO and Li/Cu,O(PO,4)2 D-cells, 14:28508 
(BA;US) 
Targets 
A high-performance D-lithium neutron source for fusion technol- 
ogy testing, 14:29260 (J;US) 
LITHIUM 6 
Electromagnetic Form Factors 
Inelastic (1*+0*) electromagnetic form factor of Li from three- 
body models, 14:29801 (J;US) 
Neutron Transport 
Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 
LITHIUM 6 TARGET 
Alpha Reactions 
Knockon exchange contribution in the resonating-group study of 
the nucleus-nucleus interaction, 14:29802 (J;US) 
Electron Reactions 
Inelastic (1*-+0*) electromagnetic form factor of Li from three- 
body models, 14:29801 (J;US) 
Neutron Reactions 
Comparison of calculated results with experimental data for the 
tritium production rates in a LizO assembly, 14:30027 (R;US) 
LITHIUM 7 
Neutron Transport 
Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 
LITHIUM 7 TARGET 
Helium 3 Reactions 
Sequential mechanism for the Li? (He®, a)® Li(d)a reaction at 
incident energy between 2.5 and 11.5 MeV, 14:29788 (R;IT) 
Mev Range 01-10 
Sequential mechanism for the Li’? (He®, a)® Li(d)a reaction at 
incident energy between 2.5 and 11.5 MeV, 14:29788 (R;IT) 
Neutron Reactions 
Comparison of calculated results with experimental data for the 
tritium production rates in a Li2O assembly, 14:30027 (R;US) 
Evaluation of the 7Li(n,n't)}*He cross section for ENDF/B-VI and 
application to uncertainty analysis, 14:30063 (J;US) 
Proton Reactions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
LITHIUM ALLOYS 
Mechanical Properties 
The strength-toughness relationship at cryogenic temperatures 
in aluminum-lithium alloy plate, 14:28762 (R;US) 


LITHIUM CARBIDES 
Stoichiometry 
The role of carbides in the corrosion behavior of FE-12Cr- 
1MoVW steel in liquid lithium, 14:28811 (J;US) 
LITHIUM CARBONATES 
Corrosive Effects 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Electrical Properties 
Optimization of molten carbonate fuel cell electrolyte, 14:28613 
(RA;US) 
Phase Diagrams 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
LITHIUM CHLORIDES 
Thermodynamics 
Mathematical modeling of LiAVLICI,KCVFeS cells, 14:28667 
(J;US) 
LITHIUM COMPOUNDS 
See also LITHIUM CARBIDES 
LITHIUM CARBONATES 
LITHIUM OXIDES 
Breeding Blankets 
An aqueous lithium salt self-cooled blanket and shield for ITER, 
14:30085 (J;US) 
Chemical Reaction Kinetics 
Fundamental research on MCFC electrode materials. Part |. 
The cathode, 14:28648 (RA;US) 
Epitaxy 
Solid-phase epitaxy of Ti-implanted LINbDO3, 14:28855 (J;US) 
Performance 
Argonne MCFC cathode development, 14:28612 (RA;US) 
Physical Radiation Effects 
Preliminary radiation hardness testing of LINbO3, 14:29128 
(BA;US) 
LITHIUM COOLED REACTORS 
Magnetohydrodynamics 
Thermomechanical aspects of the liquid metal cooled limiter, 
14:30143 (J;US) 
Thermodynamics 
Partitioning of hydrogen in the vanadium-lithium-hydrogen sys- 
tem at elevated temperatures, 14:30051 (J;US) 
LITHIUM OXIDES 
Burnup 
A fast neutron, in situ tritium recovery experiment on solid 
breeder materials, 14:30169 (J;US) 
Chemical Properties 
Measurements of adsorption in the LiAlIO2-H2O0(g) system, 
14:28858 (J;US) 
Fuel Pellets 
Tritium production-rate distributions in a Be-sandwich lithium- 
oxide cylindrical assembly, 14:30157 (J;US) 
Irradiation 
A fast neutron, in situ tritium recovery experiment on solid 
breeder materials, 14:30169 (J;US) 
Modeling unusual tritium release behavior from Li2O, 14:30159 
(J;US) 
Physical Radiation Effects 
Irradiation performance of LigO and LiAlO2 under large temper- 
ature gradients, 14:30031 (R;US) 
Solid Solutions 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 
Stress Analysis 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
Thermal Conductivity 
Thermal conductivity of irradiated LiAIO2 and LizO, 14:30039 
(R;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
SUPER PHENIX REACTOR 
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Computerized Control Systems 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 2, Assessment and 
verification results, 14:28371 (R;US) 

TEMPEST: A three-dimensional time-dependent computer pro- 
gram for hydrothermal analysis: Volume 1, Numerical 
methods and input instructions, 14:28370 ‘R;US) 

Fluid-Structure Interactions 
Study on the seismic response of reactor vessel of pool type 
LMFBR including fluid-structure interaction, 14:28322 (R;JP) 
Fuel Pins 
Fuel pin, 14:28323 (P;US) 
Loss Of Flow 

In-pile observation of fuel and clad relocation during LMFBR 

core-disruptive accidents, 14:28449 (R;US) 
Materials Testing 
An overview of environmental degradation of materials in nu- 
clear power plant piping systems, 14:28358 (BA;US) 
Pipes 
Qualification of LMFBR piping systems for external and internal 
extreme loads by strain assessments, 14:28319 (R;US) 

Reactor Components 
Comparison of material property specifications of ferritic steels 

in fast-breeder reactor technology, 14:28317 (R;FR) 

Reactor Control Systems 
Multivariable control for the PRISM ALMR, 14:28364 (R;US) 

Reactor Core Disruption 
In-pile observation of fuel and clad relocation during LMFBR 

core-disruptive accidents, 14:28449 (R;US) 

Reactor Vessels 
Benchmark study of shear buckling of a cylindrical vessel. Part 

2, 14:28318 (R;FR) 
Study on the seismic response of reactor vessel of pool type 
LMFBR including fluid-structure interaction, 14:28322 (R;JP) 

Research Programs 

Status of liquid metal reactor development in the United States 
of America, 14:28321 (RA;AT) 
LOAD ANALYSIS 
Agriculture 
Analysis of loads and tariffs in relation to farming, 14:28701 
(R;DK;In Danish) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD MANAGEMENT 
Load impacts of energy management hardware, 14:28709 (R;US) 

Computerized Control Systems 
Monitoring load control at the feeder level using high speed 

monitoring equipment, 14:28286 (B;US) 

Computerized Simulation 
Measuring and analyzing the impact of voltage and capacitor 

control with high speed data acquisition, 14:28288 (B;US) 
Modelling of energy limited units in generating capacity reliability 
evaluation of small hydro systems, 14:28540 (RA;CA) 
LOCA 
See LOSS OF COOLANT 
LOGIC CIRCUITS 

Design 

Active interlock for storage ring insertion devices, 14:29264 
(R;US) 
LONG WAVE RADIATION 
Monitoring 
An investigation of the usefulness of extremely low-frequency 
electromagnetic measurements for treaty verification, 
14:29360 (R;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONGWALL MINING 

Dusts 

Control of dust on longwall faces - a critical review, 14:27842 
(R;AU) 

Strata Control 

Design of partial extraction systems for mining in NSW, 
14:27843 (R;AU) 


LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
T Codes 
TRAC-PF1/MOD1 uncertainty quantification for LBLOCA [large 
break LOCA] blowdown PCT, 14:28428 (R;US) 
Testing 
Loca study for a helium-cooled solid breeder design for ITER, 
14:30110 (J;US) 
LOUISIANA 
Geothermal Resources 
Geology of the Gladys McCall geopressured-geothermal 
prospect, Cameron Parish, Louisiana, 14:27910 (J;US) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-LEVEL RADIOACTIVE WASTES 
Cementing 
Empirical equation for statistical analysis of waste grout data, 
14:28113 (BA;US) 
Field verification of radioactive waste form development testing, 
14:28124 (BA;US) 
Testing protocols for evaluating monolithic waste forms contain- 
ing mixed waste, 14:28122 (BA;US) 
Classification 
Activation characteristics of different steel alloys proposed for 
near term fusion reactors, 14:30104 (J;US) 
Contamination Regulations 
Discussion on de minimis, 14:28149 (RA;US) 
Decontamination 
Recycling alternative, 14:27996 (RA;US) 
Encapsulation 
Grout formulation for the immobilization of mixed organic- 
containing wastes, 14:27945 (RA;US) 
Ground Disposal 
Hanford Waste Management Technology Plan, calendar year 
1988, 14:28090 (R;US) 
Leach characterization of phosphate-sulfate waste grouts, 
14:28092 (R;US) 
Oak Ridge National Laboratory implementation plan for DOE 
Order 5820.2A, 14:28067 (R;US) 
Waste Management Program: Technical progress report, 
January—June, 1987, 14:28042 (R;US) 
Radioactive Waste Disposal 
Waste salt disposal at the Savannah River Plant, 14:27952 
(RA;US) 
Radioactive Waste Management 
Compact versus regulatory responsibility of states in low-level 
waste management, 14:28151 (RA;US) 
Effects of the Low-Level Waste Policy Amendments Act of 1985 
on nuclear utilities’ strategies, 14:28004 (RA;US) 
Low- and medium-level waste management in Belgium: assess- 
ment of volume reduction economics, 14:28008 (RA;US) 
Management of low- and intermediate level radioactive waste in 
Finland, 14:28007 (RA;US) 
Radioactive Waste Processing 
Emergency avoidance solidification campaign at the Oak Ridge 
National Laboratory: Final report, 14:28064 (R;US) 
Magnetic separation of Department of Energy wastes, 14:28023 
(R;US) 
Particulate generation and control in the PREPP [Process Ex- 
perimental Pilot Plant] incinerator, 14:28052 (R;US) 
Performance testing of high specific activity waste forms per 10 
CFR part 61: Progress report, November 30—December 5, 
1987, 14:28048 (R;US) 
West Valley, 14:28119 (BA;US) 
Recycling 
Recycling alternative, 14:27996 (RA;US) 
Solidification 
Concreting power reactor waste: 
14:27949 (RA;US) 


the mobile unit solution, 
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Transport 
Transport MAGNESIUM OXIDES 
The potential consequences and risks of highway accidents in- F Centers 


volving gamma-emitting low specific activity (LSA) waste, 
14:28079 (R;US) 
Underground Disposal 
Cement encapsulation of uranyl nitrate waste, 14:28115 (BA;US) 
Drilling and sampling procedures to minimize borehole cross- 
contamination, 14:28054 (R;US) 
LOWER HYBRID HEATING 
Wave Propagation 
Lower hybrid wave stochasticity in tokamaks: a universal mech- 
anism for bridging the n|| spectral gap, 14:29897 (R;FR) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LWBR TYPE REACTORS 
Fuel Rods 
System for fuel rod removal from a reactor module, 14:28324 
(P;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 


M CODES 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
Prediction of the density of organic explosive compounds, 
14:29344 (BA;US) 


MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACERALS 

See also INERTINITE 

VITRINITE 
Reflectivity 


Characterisation of coal and coke by automated petrographic 
analysis, 14:27823 (R;AU) 
MACROPHAGES 
Effect of mineral exposure on macrophage function. Final re- 
port, 14:27871 (R;US) 
MAGNESIUM 
Electrodeposition 
Electrodeposition of magnesium and magnesium/aluminum al- 
loys, 14:28769 (P;US) 
Electrodeposition of magnesium and magnesium/aluminum al- 
loys, 14:28822 (P;US) 
Matrix Materials 
Structures and properties of magnesium-base composites, 
14:28871 (R;US) 
MAGNESIUM 24 REACTIONS 
Compound-Nucleus Reactions 
High spin states in 7®Sr, 14:29739 (J;US) 
MAGNESIUM ALLOYS 
Electrodeposition 
Electrodeposition of magnesium and magnesium/aluminum al- 
loys, 14:28769 (P;US) 
Electrodeposition of magnesium and magnesium/aluminum al- 
loys, 14:28822 (P;US) 
MAGNESIUM CARBONATES 
See also DOLOMITE 
Performance Testing 
Effect of alkali-earth carbonate addition in electrolyte on NiO 
cathode dissolution, 14:28637 (RA;US) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM CARBONATES 
MAGNESIUM OXIDES 
Plasticity 
Microplasticity phenomena in graphite/magnesium metal matrix 
composites, 14:28923 (BA;US) 


Luminescence of F and F* centers in magnesium oxide, 
14:28944 (J;US) 
Microstructure 
Shape and size of crystalline MgO particles formed by the de- 
composition of Mg(OH)os, 14:28865 (J;US) 
MAGNET COILS 
Computer Calculations 
Tokamak coil current trajectories including structure, 14:30129 
(J;US) 
Design 
Design optimization of ignited tokamaks, 14:30047 (J;US) 
Economic implications for fusion derived from ESECOM study, 
14:29969 (J;US) 
Electromagnetic Testing 
FTU poloidal system. Manufacturing and testing, 14:29995 
(RA;IT) 
Fabrication 
STX magnet fabrication and testing to 16 T, 14:30134 (J;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also FORCE-FREE MAGNETIC FIELDS 
GEOMAGNETIC FIELD 
Health Hazards 
Measurements of 50 Hz Magnetic Fields in Finnish Homes, 
14:29560 (R:Fl) 
Measuring Methods 
Precision measurements of the SLC reference magnets, 
14:29249 (R;US) 
MAGNETIC SURFACES 
Mapping 
ATF [Advanced Toroidal Facility] flux surfaces and related 
plasma effects, 14:29975 (R;US) 
MAGNETITE 
Ore Processing 
Extraction of vanadium from campo Alegre de Lourdes (BA, 
Brazil) Fe-Ti-V ore by partial reduction/magnetic concentra- 
tion/salt roasting/hot water leaching, 14:28960 (R;BR;In 
Portuguese) 
Titanium 
Extraction of vanadium from campo Alegre de Lourdes (BA, 
Brazil) Fe-Ti-V ore by partial reduction/magnetic concentra- 
tion/salt roasting/hot water leaching, 14:28960 (R;BR;In 
Portuguese) 
Vanadium 
Extraction of vanadium from campo Alegre de Lourdes (BA, 
Brazil) Fe-Ti-V ore by partial reduction/magnetic concentra- 
tion/salt roasting/hot water leaching, 14:28960 (R;BR;In 
Portuguese) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
The effect of Hartmann and side layers on heat transfer in mag- 
netohydrodynamic flow, 14:30139 (J;US) 
Algorithms 
Numerical method for fluid flow and heat transfer in magnetohy- 
drodynamic flow, 14:30140 (J;US) 
Calculation Methods 
Heat transfer in rectangular first wall coolant channels of liquid- 
metal-cooled blankets, 14:30141 (J;US) 
Computer Codes 
A PC-based package for interactive assessment of MHD equi- 
librium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:30066 (J;US) 
MAGNETS 
Design 
Orbit-reversing magnets for the National Bureau of Standards- 
Los Alamos racetrack microtron, 14:29211 (J;US) 





508 ERA Vol. 14, No. 14 








MATERIALS 
Etching 





Radiation Effects 
Tungsten versus steel in inboard shield of ITER, 14:30102 (J;US) 
Safety 
MSCAP simulations of TESPE magnet safety transients, 
14:30122 (J;US) 
MAHOGANY TREES 
See TREES 
MAIN SEQUENCE STARS 
Star Evolution 
Effects of main-sequence mass loss on stellar and galactic 
chemical evolution, 14:29580 (R;US) 
MAINTENANCE 
Experiences with commercial wind turbine design: Volume 2, 
Appendixes: Final report, 14:28278 (R;US) 
Energy Audits 
Energy audits and maintenance = concepts, methods and tools 
Proceedings, 14:28698 (R;FR;In FR, EN) 
MAINTENANCE FACILITIES 
Noise Pollution Abatement 
Comprehensive noise survey in Depot Armament Repair, Build- 
ing 509, Hill AFB, Utah. Final report, 14:29557 (R;US) 
MAIZE 
Fungal Diseases 
Molecular tagging of a toxin-resistance gene, 14:29518 (RA;US) 
Gene Regulation 
Nuclear loci that affect timing of LHCIl assembly in maize, 
14:29469 (RA;US) 
Mutations 
Molecular analysis of a maternal cytohrome f/b3 mutant isolated 
in a maize mutator line, 14:29487 (RA;US) 
Recessive Mutations 
Mutable photosynthetic mutant isolated in Spm background, 
14:29486 (RA;US) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also DOGS 
Dna Repair 
Conformations of DNA modified by carcinogenic aromatic 
amines, 14:29480 (BA;US) 
Environmental Impacts 
Sea otter oil-spill mitigation study, 14:27892 (R;US) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 
RESOURCE MANAGEMENT 
Optimization 
System safety management lessons learned, 14:30184 (R;US) 
MANGANESE OXIDES 
See also TANTALITE 
Electronic Structure 
Electronic defect structure in TiO and MnO, 14:28861 (J;US) 
MANIPULATORS 
Design 
Underwater dismantling, 14:29065 (RA;US) 
Performance Testing 
Process and mechanical development for the Savannah River 
TRU Waste Facility, 14:28002 (RA;US) 
MANUFACTURERS 
Energy Analysis 
Energy conserved and costs saved by small and medium-size 
manufacturers: 1986-1987 EADC program period, 14:28510 
(R;US) 
Energy Audits 
Energy conserved and costs saved by small and medium-size 
manufacturers: 1986-1987 EADC program period, 14:28510 
(R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 


Coulomb Field 
Screening of Coulomb interaction and many-body perturbation 
theory in atoms, 14:29605 (R;SU) 
MARCOULE G-2 REACTOR 
See G-2 REACTOR 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Legal Aspects 
Overview of dredged-material disposal practices, 14:29438 
(R;US) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKET PENETRATION 
See MARKETING RESEARCH 
MARKETING RESEARCH 
Design 
The third annual EPRI-CRIEPI conference: 
14:28281 (R;US) 
MARTENSITE 
Microstructure 
Characterization of tempered martensite microstructure and em- 
brittlement by acoustic and/magnetic Barkhausen signal 
measurement, 14:28814 (J;US) 
MARX GENERATORS 
Free Electron Lasers 
Cherenkov free-electron laser. Final report, August 1985-July 
1988, 14:29088 (R;US) 
MASS TRANSIT SYSTEMS 
Progress Report 
WMATA (Washington Metropolitan Area Transit Authority) 1985 
annual report, 14:28692 (R;US) 
MASSACHUSETTS 
Harbors 
New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
ISOTOPE ENRICHED MATERIALS 
MATRIX MATERIALS 
RADIOACTIVE MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
Crystallography 
Advanced sources of synchrotron radiation for crystallography, 
14:28902 (BA;US) 
On obtaining sigma-like relations from the Patterson superposi- 
tion function, 14:28907 (BA;US) 
Diffraction 
Convergent-beam diffraction in the characterization of crys- 
talline phases, 14:28914 (BA;US) 
Drying 
Acoustically enhanced heat exchange and drying apparatus, 
14:28706 (P;US) 
Etching 
Laser-induced etching, 14:28913 (BA;US) 


Proceedings, 
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MATERIALS 
Laser Beam Machining 












Laser Beam Machining 
Laser sustained discharge nozzle apparatus for the production 
of an intense beam of high kinetic energy atomic species, 
14:29112 (P;US) 
Phase Studies 
Rietveld analysis of multiple phase samples at IPNS, 14:28910 
(BA;US) 
Physical Radiation Effects 
Neutronics analysis of the laboratory microfusion facility, 
14:30072 (J;US) 
Scanning Electron Microscopy 
Low-voltage scanning electron microscopy of target materials, 
14:30005 (RA;US) 
Structural Chemical Analysis 
The science potential of 6 GeV synchrotron light sources, 
14:28903 (BA;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also REMOTE HANDLING EQUIPMENT 
SHREDDERS 
Design 
Concreting power reactor waste: 
14:27949 (RA;US) 
Performance Testing 
Sludge processing/filtration facility for the Eighties, 14:27953 
(RA;US) 
MATHEMATICAL MANIFOLDS 
Geodesics 
Two examples of escaping harmonic maps, 14:29873 (R;XA) 
Topological Mapping 
Two examples of escaping harmonic maps, 14:29873 (R;XA) 
MATHEMATICAL OPERATORS 
Computer Architecture 
Differential algebras without differentials: An easy C++ imple- 
mentation, 14:30206 (R;US) 
MATHEMATICS 
See also DIFFERENTIAL CALCULUS 
GROUP THEORY 
NUMERICAL ANALYSIS 
STATISTICS 
Some basic theorems on the cross-sums of certain class of 
numbers (M-1) when the operations are done with different 
bases M of the arithmetic, 14:29868 (R;XA) 
MATRIX MATERIALS 
Crack Propagation 
Micromechanisms of fatigue crack growth and fracture tough- 
ness in metal-matrix composites. Technical report, 1 
August-31 December 1988, 14:28872 (R;US) 
Fabrication 
Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 


the mobile unit solution, 





Failure Mode Analysis 

Mechanical properties of neat polymer matrix materials and their 
unidirectional carbon fiber-reinforced composites. Interim re- 
port, May 1984-May 1985, 14:28882 (R;US) 

Mechanical Properties 

Mechanical properties of neat polymer matrix materials and their 
unidirectional carbon fiber-reinforced composites. Interim re- 
port, May 1984-May 1985, 14:28882 (R;US) 

Structures and properties of magnesium-base composites, 
14:28871 (R;US) 

Microstructure 

Micromechanisms of fatigue crack growth and fracture tough- 
ness in metal-matrix composites. Technical report, 1 
August-31 December 1988, 14:28872 (R;US) 

Performance Testing 

Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 

Technology Assessment 
Recent developments in the phosphoric acid fuel cell program in 
Brazil (Power range 50 and 200 W), 14:28603 (RA;US) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEASURING INSTRUMENTS 
See also DIFFRACTOMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
METERS 
MONITORS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
STRAIN GAGES 
THERMOCOUPLES 
TIME INTERVAL ANALYZERS 
VELOCIMETERS 

Method and apparatus for nondestructive in vivo measurement 
of photosynthesis, 14:29484 (P;US) 

Single molecule tracking, 14:29338 (P;US) 

Design 

Electrical contact tool set station, 14:29071 (P;US) 

Evaluation of chemical sensors for in situ ground-water monitor- 
ing at the Hanford Site, 14:29402 (R;US) 

Fiber-optic seismometer development: 
14:29568 (R;US) 

Mechanics/heat-transfer relation for particle flows: Quarterly re- 
port, 14:29320 (R;US) 

Optical fiber sensor technique for strain measurement during 
materials deposition, chemical reaction, and relaxation, 
14:29326 (P;US) 

Testing 
Evaluation of chemical sensors for in situ ground-water monitor- 
ing at the Hanford Site, 14:29402 (R;US) 
MECHANICAL VIBRATIONS 
Damping 
A damping treatment for resonant test fixtures, 14:29076 (R;US) 
Turbulent Flow 

Contribution at the vibrations study of tube bundles in a 

transversal flow, 14:29114 (R;FR;In French) 
MELTDOWN 
Probability 

Primary break with total loss of high pressure safety injection, 

14:28404 (R;FR) 
MEMBRANE PROTEINS 
Electrophoresis 
Mutable photosynthetic mutant isolated in Spm background, 
14:29486 (RA;US) 
MERCAPTANS 
See THIOLS 
MERCURY 
Biological Effects 

Heat-shock protection of sorghum against effects of the host- 

specific toxin from Periconia circinata, 14:29549 (RA;US) 


Final report, FY88, 
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METHANE 
Flame Propagation 





Emission 
Atmospheric emissions of arsenic, cadmium, mercury and zinc 
in Europe in 1982, 14:29374 (R;NO) 
Research Programs 
Mercury. Occurrence and turnover of mercury in the environ- 
ment. Progress report April 1988, 14:29385 (R;SE) 
MERCURY IODIDES 
Crystal Growth Methods 
Growth of mercuric iodide in Spacelab Ill, 14:28851 (BA;US) 
Particle Size 
Size quantization in layered Hgl2 colloids, 14:29004 (J;US) 
MERCURY TELLURIDES 
Diffusion 
In-situ interdiffusion measurements in HgTe-CdTe superlattices, 
14:28898 (BA;US) 
MESH GENERATION 
Finite Difference Method 
Generating meshes for finite difference analysis using MGED 
solid models, 14:29081 (R;US) 
G Codes 
GEN3D: A GENESIS database 2D to 3D transformation pro- 
gram, 14:30222 (R;US) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also CHARMED MESONS 
Electromagnetic Particle Decay 
New results on J/x: and )’ decays from DASP, 14:29645 (RA;US) 
Hadronic Particle Decay 
New results on J/y and vw’ decays from DASP, 14:29645 (RA;US) 
Particle Models 
w's without charm, 14:29674 (RA;US) 
METABOLITES 
Biological Accumulation 
Correlation between the accumulation of toxic pterocarpans and 
isoflavones and the interaction between Bradyrhizobium 
japonicum strains and soybeans, 14:29495 (RA;US) 
METAL SPRAYING 
See SPRAY COATING 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-CADMIUM BATTERIES 
ZINC-MANGANESE BATTERIES 
Anodes 
Rationalization of the electrochemical behavior of transition 
metal oxide positive electrode materials at room temperature, 
14:28507 (BA;US) 
Cathodes 
Evaluation of L’/CuO and LiiCu,O(PO,4)2 D-cells, 14:28508 
(BA;US) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Design 
High power sodium nickel chloride cell, 14:28500 (RA;US) 
Track and bench testing of a sodium/nickel chloride zebra bat- 
tery, 14:28499 (RA;US) 
Performance 
Beta Research and Development Ltd., 14:28461 (RA;US) 
Performance Testing 
Environmental testing of Zebra cells, 14:28501 (RA;US) 
High power sodium nickel chloride cell, 14:28500 (RA;US) 
Track and bench testing of a sodium/nickel chloride zebra bat- 
tery, 14:28499 (RA;US) 
METALLIC GLASSES 
Electronic Structure 
Local atomic environments in disorderly crystal structures, 
14:28790 (BA;US) 
METALLOIDS 
See SEMIMETALS 
METALS 
See also ACTINIDES 
ALKALI! METALS 


ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 
Atomization 
Method and apparatus for atomization and spraying of molten 
metals, 14:28772 (P;US) 
Chemical Bonds 
Measurement of bond strength at metal/ceramic interfaces, 
14:28779 (R;US) 
Crystal Defects 
Electronic structure and properties of defect complexes in met- 
als. Final report, 25 September 1985-24 September 1988, 
14:28737 (R;US) 
Electrochemistry 
Rationalization of the electrochemical behavior of transition 
metal oxide positive electrode materials at room temperature, 
14:28507 (BA;US) 
Electron Microscopy 
Application of analytical electron microscopy to ion implantation 
and near surface microstructures, 14:28781 (BA;US) 
Laser Drilling 
Laser processing of metals and alloys, 14:28740 (R;IN) 
Powders 
Method for synthesizing powder materials, 14:28770 (P;US) 
Removal 
Noble metal accumulation and recovery in DWPF waste-glass 
melter, 14:28044 (R;US) 
Rydberg Siates 
Calculation of the lifetimes for intermediate Rydberg states, 
14:29855 (J;US) 
Solubility 
Solubility of trace metals from fly ash from the combustion of lignite 
in an atmospheric fluidized bed combustor, 14:27837 (J;GB) 
METEORITES 
SEAN (Scientific Event Alert Network) bulletin. Monthly report, 
14:29567 (R;US) 
Irradiation 
Irradiation records in meteorites, 14:29584 (BA;US) 
METERS 
Calibration 
Heat flux sensor calibration technique, 14:28686 (BA;US) 
Fiber Optics 
The use of fiber optics in the determination of temperature and 
extent of reaction in detonating explosives, 14:29343 (BA;US) 
METHANE 
Biogas Process 
Bioenergy systems report: prospects in developing countries for 
energy from urban solid wastes, 14:28165 (R;US) 
Biosynthesis 
[Microbial ecology of thermophilic anaerobic digestion]: 
[Progress report, Year 4], 14:28163 (R;US) 
Combustion Kinetics 
Reaction of methane with molecular oxygen: A semiquantitative 
estimate of the activation energy, 14:29062 (J;US) 
Drainage 
Methane drainage, 14:27841 (R;AU) 
Excitation 
High-pressure specotroscopic studies of dihalote- 
trakis(pivalato)dirhenium(Ill) metal-metal quadruply bonded 
complexes, 14:28999 (J;US) 
Flame Propagation 
CH, concentration imaging in simple jet and bluff-body flames, 
14:28166 (BA;US) 





ERA Vol. 14, No. 14 511 
















METHANE 
Oxidation 





Oxidation 

Direct electrochemical oxidation of methane in ceramic electro- 
chemical reactors, 14:28610 (RA;US) 

Synthesis and properties of a novel catalyst for the combustion 
of methane. Annual report, July 1987-September 1988, 
14:27909 (R;US) 

Partial Oxidation Processes 
Methane to methanol conversion, 14:28167 (R;US) 
Recovery 

Development and evaluation of technology for methane produc- 
tion from a deep coal seam in the Piceance Basin. Final 
report, April 15, 1983-December 31, 1987, 14:27905 (R;US) 

METHANOGENIC BACTERIA 
Research Programs 

[Microbial ecology of thermophilic anaerobic digestion]: 

[Progress report, Year 4], 14:28163 (R;US) 
METHANOL 
Engines 

L10 methanol engine with AVOCET. An update, 14:28730 

(RA;CA) 
Oxidation 

Genetics in marine methane-oxidizing bacteria. Annual report, 1 

February 1988-31 January 1989, 14:28161 (R;US) 


Yields 
Methane to methanol conversion, 14:28167 (R;US) 
METHANOTROPHIC BACTERIA 
Genetics in marine methane-oxidizing bacteria. Annual report, 1 
February 1988-31 January 1989, 14:28161 (R;US) 
METHYL ACETATE 
Dissociation 
Molecular beam photodissociation studies of polyatomic 
molecules and radicals, 14:29032 (R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Photolysis 
Dissociation of CD! at 248 nm studied by diode laser absorp- 
tion spectroscopy, 14:29041 (J;US) 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Chemical Reaction Yield 
Dissociation of CD3I at 248 nm studied by diode laser absorp- 
tion spectroscopy, 14:29041 (J;US) 
Combustion Kinetics 
Kinetics of the reaction between methyl radicals and oxygen 
atoms between 294 and 900 K, 14:29057 (BA;US) 
Recombination 
Study of the recombination reaction CH3 + CH3 — CoHe, 
14:29056 (BA;US) 
Study of the recombination reaction CH3+CH3—-CoHe, 
14:29055 (BA;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLACETYLENE 
See PROPYNE 
METHYLBENZENE 
See TOLUENE 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD CHANNELS 
Heat Transfer 
Heat transfer in rectangular first wall coolant channels of liquid- 
metal-cooled blankets, 14:30141 (J;US) 
Performance 
Experimental investigations of MHD flow tailoring for first wall 
coolant channels of self-cooled blankets, 14:30142 (J;US) 


MHD GENERATOR CDIF 
Equipment 
[Component Development and Integration Facility]: Quarterly 
technical progress report, January 1—March 31, 1989, 
14:28563 (R;US) 
MHD GENERATOR CFFF 
Performance 
Magnetohydrodynamics coal-fired flow facility: Quarterly techni- 
cal progress report, April-June 1988, 14:28280 (R;US) 
MHD GENERATOR UTSI 
Bottoming Cycles 
MHD bottoming cycle component testing at the Coal Fired Flow 
Facility, 14:28552 (RA;US) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
DISK MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
Control 
Diagnostics for intelligent control of MPD engines. Final report, 
1985-1988, 14:28548 (R;US) 
MHD POWER PLANTS 
Superconducting Magnets 
Develop and test an ICCS for large-scale MHD magnets, 
14:28551 (RA;US) 
Test Facilities 
Diagnostic development and support of MHD test facilities, 
14:28555 (RA;US) 
Topping Cycles 
Activity summary for the Department of Energy's Component De- 
velopment and Integration Facility (CDIF), 14:28550 (RA;US) 
Develop and test an ICCS for large-scale MHD magnets, 
14:28551 (RA;US) 
MHD Integrated Topping Cycle (ITC) Project, 14:28549 (RA;US) 
MICELLAR SYSTEMS 
Photochemical Reactions 
Electron spin resonance and electron spin echo modulation of 
n-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization in sodium versus lithium dodecyl sulfate micellar 
solutions: effect of 15-crown-5 and 18-crown-6 ether addition, 
14:29039 (J;US) 
MICHELSON INTERFEROMETER 
Design 
Measurement of residual stresses in films of unknown elastic 
modulus, 14:28812 (J;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 
Radiation Hardening 
The design of radiation-hardened ICs for space, 14:29821 (J;US) 
MICROELECTRONICS 
Heat Sinks 
Microchannel heat sinks, 14:29086 (R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 
VIRUSES 
Role of chemical concentration and second carbon sources in 
acclimation of microbial communities for biodegradation, 
14:28162 (R;US) 
Genetic Engineering 
Evaluation of terrestrial microcosms for assessing the fate and 
effects of genetically engineered microorganisms on ecologi- 
cal processes, 14:29398 (R;US) 
Photosynthesis 
Method and apparatus for nondestructive in vivo measurement 
of photosynthesis, 14:29484 (P;US) 
Sampling 
Drilling and sampling procedures to minimize borehole cross- 
contamination, 14:28054 (R;US) 
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MINING 





MICROPROCESSORS 
Communications 
Communication between the Micro VAX Il and Motorola 
System-1000 for the protein crystallography data acquisition 
system, 14:30198 (R;US) 
Operation 
Software requirements specification for the HAWK operating 
system, 14:30219 (R;US) 
MICRORADIOGRAPHY 
Uses 
High-sensitivity radiography detects very small defects in laser 
fusion targets, 14:30000 (RA;US) 
MICROSCOPY 
Bibliographies 
Atom probe field-ion microscopy and related topics: A bibliogra- 
phy, 1978-1987, 14:28967 (R;US) 
MICROTRONS 
Free Electron Lasers 
Cherenkov free-electron laser. Final report, August 1985-July 
1988, 14:29088 (R;US) 
Magnets 
Orbit-reversing magnets for the National Bureau of Standards- 
Los Alamos racetrack microtron, 14:29211 (J;US) 
MICROWAVE AMPLIFIERS 
Test Facilities 
Engineering and technical efforts to design and construct a 10- 
MW gyrotron laboratory. Final report, 15 July 1986-14 July 
1988, 14:29126 (R;US) 
MICROWAVE EQUIPMENT 
See also HETERODYNE RECEIVERS 
MICROWAVE AMPLIFIERS 
MICROWAVE TUBES 
SQUID DEVICES 
Test Facilities 
Engineering and technical efforts to design and construct a 10- 
MW gyrotron laboratory. Final report, 15 July 1986-14 July 
1988, 14:29126 (R;US) 
MICROWAVE POWER TRANSMISSION 
Computer Calculations 
Preparation for propagation and absorption experiments in 
MTX, 14:29940 (R;US) 
MICROWAVE RADIATION 
Biological Radiation Effects 
Millimeter-wave ocular effects. Annual 
December 1986, 14:29559 (R;CA) 
MICROWAVE TUBES 
See also KLYSTRONS 
TRAVELLING WAVE TUBES 


report, January- 


Design 
280 GHz Gyro-BWO design study: Final report, 14:29332 (R;US) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIGRATION 
Monitoring 

A fisheries evaluation of the Richland and Wapato canal fish 
screening facilities, Spring 1987: Annual report, 14:28219 
(R;US) 

Dworshak Dam impacts assessment and fishery investigation: 
Annual report, FY 1987, 14:28227 (R;US) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report, December 1988, 
14:28222 (R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Central Heating Plants 

Baseline industrial-hygiene survey at the Fairchild AFB, Wash- 

ington coal-fired heating plant. Final report, 14:29362 (R;US) 
Maintenance Facilities 

Comprehensive noise survey in Depot Armament Repair, Build- 

ing 509, Hill AFB, Utah. Final report, 14:29557 (R;US) 
Waste Disposal 

Installation-Restoration Program. Phase 2. Confirma- 

tior/quantification, Stage 2 for Seymour Johnson Air Force 


Base, North Carolina. Volume 2. Final report, July 1986- 
November 1988, 14:29412 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 1. Final report, July 1986- 
November 1988, 14:29411 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 3. Final report, July 1986- 
November 1988, 14:29413 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 4. Final report, July 1986- 
November 1988, 14:29414 (R;US) 

Water Pollution 

installation-Restoration Program Stage 3. McClellan Air Force 
Base, California. Remedial investigation/feasibility study 
ground-water sampling and analysis program data summary. 
Final report, 1 July-18 October 1988, 14:29419 (R;US) 

MILITARY PERSONNEL 
Training 

Automation impact study of Army training management 2: Ex- 
tension of sampling and collection of installation resource 
data, 14:30183 (R;US) 

MILITARY STRATEGY 
National Security 

Future maritime theater nuclear forces. Final report, 10 October 

1978-2 November 1979, 14:29349 (R;US) 
MILK 
Monitoring 

Post Chernobyl-7: radionuclides measurement in milk at Salug- 

gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
MILK PRODUCTS 
Radioactivity 

Report on the intercomparison run IAEA-152 radionuclides in 
milk powder, 14:29526 (R;XA) 

Report on the intercomparison run IAEA-154 radionuclides in 
whey powder, 14:29525 (R;XA) 

MILL TAILINGS 
Radioactive Waste Disposal 
The ultrasonic ranging and data system for radiological surveys 
in the UMTRA project, 14:28094 (BA;US) 
Radioactive Waste Storage 
Use of the piezocone on UMTRA, 14:28095 (BA;US) 
MINE ROADWAYS 
Supports 

Improved selection methods for roadway supports, 14:27840 
(R;XE;In French) 

MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 
MINERALOGY 
Automation 

Technical characterization by image analysis: an automatic 
method of mineralogical studies, 14:28954 (R;BR;In Por- 
tuguese) 

Images 

Technical characterization by image analysis: an automatic 
method of mineralogical studies, 14:28954 (R;BR;In Por- 
tuguese) 

MINERALS 
See also PHOSPHATE MINERALS 
PYROCHLORE 
ZEOLITES 

Effect of mineral exposure on macrophage function. Final re- 

port, 14:27871 (R;US) 
Particulates 
Acute, aquatic toxicity of selected mineral particles. Technical 
report, September 1985-October 1986, 14:29546 (R;US) 
MINING 
See also OIL SHALE MINING 
SURFACE MINING 





ERA Vol. 14, No. 14 513 








MINING 
Risk Assessment 












Risk Assessment 
Lung cancer epidemiology in New Mexico uranium miners: Fi- 
nal technical report, July 1, 1986—February 28, 1989, 
14:28141 (R;US) 
MINKOWSKI SPACE 
Action Integral 
Classical solutions of the p-branes, 14:29864 (R;XA) 
Equations Of Motion 
Classical solutions of the p-branes, 14:29864 (R;XA) 
MINNESOTA 
Surface Waters 
Water resources data for Minnesota, water year 1986. Volume 
1. Great Lakes and Souris-Red rainy river basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29431 (R;US) 
Water resources data for Minnesota, water year 1986. Volume 
2. Upper Mississippi and Missouri River basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29432 (R;US) 
MINORITY GROUPS 
Fuel Consumption 
Theoretical basis and parameter estimates for the Minority 
Transportation Expenditure Allocation Model (MITRAM), 
14:28691 (R;US) 
MIRRORS 
See also LASER MIRRORS 
Configuration 
Multifaceted laser beam integrators, 14:29106 (J;US) 
Optical Properties 
Evaluation of the optical performance of a prototype stretched- 
membrane mirror module for solar central receivers, 
14:28262 (J;US) 
Performance Testing 
Highly polished, grazing incidence mirrors developed for 
synchrotron radiation beam lines at Stanford Synchrotron Ra- 
diation Laboratory, 14:29273 (J;US) 
Physical Radiation Effects 
The application of angular resolved scatter to the documenta- 
tion of damage to smooth mirrors, 14:29129 (BA;US) 
Protective Coatings 
Silicon nitride protective coatings for silvered glass mirrors, 
14:28869 (P;US) 
MISGURNUS 
See FISHES 
MITOCHONDRIA 
Fractionation 
Isolation and purification of functional pea leaf mitochondria free 
of chlorophyll contamination, 14:29462 (RA;US) 
MIXED OXIDE FUEL FABRICATION PLANTS 
Decommissioning 
Decommissioning nuclear facilities following postulated acci- 
dents, 14:27975 (RA;US) 
Gloveboxes 
Decommissioning of large glove boxes in a mixed oxide (MOX) 
fuel fabrication plant, 14:27979 (RA;US) 
MIXED OXIDE FUELS 
Barc 
Decade of Radiometallurgy Division, 14:28360 (R;IN) 
MIXERS 
Operation 
Process agitator operating problems and equipment failures, F- 
Canyon Reprocessing Facility, 14:27933 (R;US) 
MIXTURES 
See also SLURRIES 
Dielectric Properties 
Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly progress report, 1 January 
1989-31 March 1989, 14:27845 (R;US) 
Rheology 
Non-Newtonian rheology. Final report, 14:27879 (R;NO;In Nor- 
wegian) 
MM-0011 
See NICKEL BASE ALLOYS 





MOBILE REACTORS 
See also SPACE POWER REACTORS 
Information 
Mobile nuclear power systems, 14:28327 (R;SE;in Swedish) 
MODE LOCKING 
Wall Effects 
Wall locking and density limit disruptions, 14:29914 (R;SE) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MOLECULAR BIOLOGY 
Mutants 
Molecular analysis of a maternal cytohrome f/b3 mutant isolated 
in a maize mutator line, 14:29487 (RA;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also POLYATOMIC MOLECULES 
Absorption Spectra 
Excited-state energetics and dynamics of large molecules, com- 
plexes, and clusters. Final report, May 1985-July 1988, 
14:29592 (R;IL) 
Electronic Structure 
Monte Carlo for the electronic structure of molecules, 14:29607 
(R;US) 
Measuring Methods 
Single molecule tracking, 14:29338 (P;US) 
Photoionization 
Prospects for photoionization studies of weakly bound molecu- 
lar complexes using free-electron-laser vacuum-ultraviolet 
radiation, 14:29033 (J;US) 
Rydberg States 
Excited-state energetics and dynamics of large molecules, com- 
plexes, and clusters. Final report, May 1985-July 1988, 
14:29592 (R;IL) 
MOLTEN CARBONATE FUEL CELLS 
Cathodes 
Argonne MCFC cathode development, 14:28612 (RA;US) 
Corrosion Resistant Alloys 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Design 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Electrochemistry 
A miniature glass-membrane reference electrode/sensor for Na- 
activity measurements in molten salts, 14:28666 (J;US) 
Fundamental research on MCFC electrode materials. Part |. 
The cathode, 14:28648 (RA;US) 
Fundamental research on MCFC electrode materials. Part Il. 
The anode, 14:28658 (RA;US) 
Electrodes 
Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 
Fabrication of catalytic electrodes for molten carbonate fuel 
cells, 14:28669 (P;US) 
MCFC component technology, 14:28655 (RA;US) 
Overview of DOE-funded trace contaminants R and D program 
related to molten carbonate fuel cells, 14:28636 (RA;US) 
Stabilization of eiectrodes for molten carbonate fuel cell, 
14:28647 (RA;US) 
Electrolytes 
Effect of alkali-earth carbonate addition in electrolyte on NiO 
cathode dissolution, 14:28637 (RA;US) 
Optimization of molten carbonate fuel cell electrolyte, 14:28613 
(RA;US) 
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Energy Efficiency 
System efficiencies for a BOF fueled MCFC power pliant at full 
load and partial load conditions, 14:28602 (RA;US) 
Fabrication 
Scale-up of internal reforming molten carbonate fuel cells, 
14:28659 (RA;US) 
Hydrogen Generators 
Plate reformer for molten carbonate fuel cell (Power range 0.2 
kW), 14:28580 (RA;US) 
Materials Testing 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
Mathematical Models 
Activities of the Institute CNR-TAE in MCFC, 14:28631 (RA;US) 


Matrix Materials 
Development of porous components for molten carbonate fuel 
cells at the Netherlands Energy Research Foundation ECN, 
14:28652 (RA;US) 
Performance 
1 KW MCEFC stack performance, 14:28638 (RA;US) 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Fuel cells for vehicle propulsion applications: a preliminary com- 
parison (Power range 60 kW), 14:28721 (RA;US) 
Molten carbonate fuel cell technology development (Power 
range 10 kW), 14:28657 (RA;US) 
Present status of molten carbonate fuel cell technology at Fuji 
Electric (Power range 7 kW), 14:28634 (RA;US) 
Performance Testing 
Activities of the Institute CNR-TAE in MCFC, 14:28631 (RA;US) 
Development of the large size molten carbonate fuel cells at HI, 
14:28654 (RA;US) 
Molten carbonate fuel cell technology improvement, 14:28653 
(RA;US) 
Scale-up of internal reforming molten carbonate fuel cells, 
14:28659 (RA;US) 
Research Programs 
R and D activities on molten carbonate fuel cell power genera- 
tion system in Japan, 14:28644 (RA;US) 
Systems Analysis 
Coal fueled molten carbonate fuel cell power system studies 
(Power range 200 MW), 14:28626 (RA;US) 
Technology Assessment 
Fuel cell research in Europe, 14:28569 (RA;US) 
Fuel cells in transportation, 14:28590 (RA;US) 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 
Status of MCFC cell and stack technology development at Hi- 
tachi, 14:28656 (RA;US) 
MOLYBDENUM 
Absorption Spectroscopy 
Anomalous wide-angle X-ray scattering and X-ray absorption 
spectroscopy of supported Pt-Mo bimetallic clusters. 1. Ex- 
perimental technique, 14:28994 (J;US) 
Catalytic Effects 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 
Chemical Vapor Deposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
Elasticity 
Measurement of residual stresses in films of unknown elastic 
modulus, 14:28812 (J;US) 
Electrodeposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
Fermi Level 
Surface and interface electronic structure: Three year activity 
report, August 1, 1986—November 30, 1989, 14:29837 (R;US) 
Nuclear Structure 
Anomalous wide-angle X-ray scattering and X-ray absorption 
spectroscopy of supported Pt-Mo bimetallic clusters. 2. 
Atomic and electronic structure, 14:28995 (J;US) 


Solid Lubricants 
Evaluation of solid lubricants: temperature programmed desorp- 
tion of MOS2 on molybdenum and of ion-implanted MOS>2 on 
molybdenum. Final report, 14:29121 (R;US) 
Sputtering 
Measurement of residual stresses in films of unknown elastic 
modulus, 14:28812 (J;US) 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 
MOLYBDENUM 100 TARGET 
Silicon 28 Reactions 
Decomposition of incomplete fusion, 14:29744 (R;US) 
MOLYBDENUM 95 TARGET 
Aluminium 27 Reactions 
Rotational bands and band crossings in '*®Xe, 14:29756 (J;US) 
MOLYBDENUM ALLOYS 
Physical Radiation Effects 
Stochastic description of cascade size effects on phase stability 
under irradiation, 14:28742 (R;FR) 
Weldability 
Nd:YAG laser weldability of RS/PM Al-8Fe-2Mo sheet, 14:28776 
(R;US) 
MOLYBDENUM CARBIDES 
Chemical Vapor Deposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
Electrodeposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
MOLYBDENUM SULFIDES 
Desorption 
Evaluation of solid lubricants: temperature programmed desorp- 
tion of MOS. on molybdenum and of ion-implanted MOS, on 
molybdenum. Final report, 14:29121 (R;US) 
MOMENTUM (LINEAR) 
See LINEAR MOMENTUM 
MONAZITES 
Mines 
Sapucai River Project, 14:28955 (R;BR;in Portuguese) 
Multi-Element Separation 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
MONEL 400 
Phase Transformations 
The influence of composition gradients on tensile properties of 
weld metal, 14:28818 (J;US) 
MONGRELS 
See DOGS 
MONITORED RETRIEVABLE STORAGE 
Evaluation 
MRS [monitored retrievable storage] systems study Task G report: 
The role and functions of surface storage of radioactive mate- 
rial in the federal waste management system, 14:28075 (R;US) 
Radioactive Waste Facilities 
Role of the MRS in the high-level radioactive waste manage- 
ment system, 14:28104 (BA;US) 
Reliability 
MRS [monitored retrievable storage] Systems Study Task 1 re- 
port: Waste management system reliability analysis, 
14:28074 (R;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
Fiber Optics 
Optical fiber chemical sensing networks, 14:28096 (BA;US) 
The fiber optic refrigeration cycle monitor, 14:28684 (BA;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
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MONITORS (RADIATION) 
See RADIATION MONITORS 
MONOCHROMATORS 
Design 
Multipass prism monochromator for coherent Raman spec- 
troscopy, 14:29337 (J;US) 
MONOCRYSTALS 
Crystal Growth Methods 
Containerless growth of large single crystals of TiAl, 14:28815 
(J;US) 
MONTE CARLO METHOD 
C Codes 
COG: A particle transport code designed to solve the Boltzmann 
equation for deep-penetration (shielding) problems: Volume 
1: User's Manual, 14:29814 (R;US) 
MONTMORILLONITE 
Catalytic Effects 
A high liquid yield process for retorting various organic materials 
including oil shale, 14:27914 (P;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Research Programs 
Morgantown Energy Technology Center Publications List, FY 
1988, 14:28524 (R;US) 
MOS TRANSISTORS 
Fabrication 
Custom MOS VLSI design, 14:29131 (J;US) 
Physical Radiation Effects 
Using laboratory x-ray and cobalt-60 irradiations to predict 
CMOS device response in strategic and space environments, 
14:29316 (J;US) 
Radiation Hardening 
Comparison of enhanced device response and predicted x-ray 
dose enhancement effects on MOS oxides, 14:29818 (J;US) 
Total-dose hardness assurance issues for SO] MOSFETs, 
14:29820 (J;US) 
MOTORS 
Design 
Converter-optimized induction motors: Feasibility study: Final 
report, 14:28284 (R;US) 
MRR REACTOR 
Neutron Capture Therapy 
Optimization of an epithermal beam for NCT at the Brookhaven 
Medical Research Reactor (BMRR), 14:28392 (J;DE) 
MULTIPLE PRODUCTION 
See also PIONIZATION 
Hydrodynamic Model 
Transversal expansion study in the Landau hydrodynamic, 
14:29681 (R;BR;In Portuguese) 
MULTIPLICITY 
Fluctuations 
Multiplicity fluctuation as a possible signature for collective ef- 
fects, 14:29775 (R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL WASTES 
Anaerobic Digestion 
Bioenergy systems report: prospects in developing countries for 
energy from urban solid wastes, 14:28165 (R;US) 
Fluidized-Bed Combustion 
Evaluation of stabilization/solidification of fluidized-bed incinera- 
tor ash (K048 and K051). Final report, 14:29363 (R;US) 
MUONIC MOLECULES 
Spectral Shift 
Energy shift in the [(tdj)e] system due to the finite size of the 
muonic molecular ion, 14:29617 (J;US) 
MUONS PLUS 
Polarimeters 
Use of proportional tubes in a muon polarimeter, 14:29302 (J;US) 
MUSTARD 
See BRASSICA 


MUTAGENS 
Toxicity 
National Toxicology Program: Annual Plan for Fiscal Year 1988, 
14:28514 (R;US) 
MUTANTS 
Chemical Composition 
Mutable photosynthetic mutant isolated in Spm background, 
14:29486 (RA;US) 
MUTUALISM 
See SYMBIOSIS 


N 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Pyrolysis 
Applications of organo-calcium chemistry to control contaminant 
aromatic hydrocarbons in advanced coal gasification pro- 
cesses: Final technical progress report, 14:27800 (R;US) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
Compliance 
Site characterization report for the proposed transuranic waste 
handling and packaging plant, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 14:28065 (R;US) 
NATIONAL GOVERNMENT 
Laboratories 
Federal Technology Catalog 1988: a guide to new and practical 
technologies. Tech notes annual index, 14:28518 (R;US) 
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND 
HEALTH 
See NIOSH 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See NIPER 
NATIONAL RADIOLOGICAL PROTECTION BOARD 
See NRPB 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FACILITY 
See PBF REACTOR 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Calculation Methods 
A time-dependent nodal-integral method for the investigation of 
bifurcation and nonlinear phenomena in fluid flow and natural 
convection, 14:28355 (J;US) 
NATURAL GAS 
Combustion 
Radiation enhancement of natural gas flames using plasmas. 
Phase 2. Annual report, October 1987-October 1988, 
14:27908 (R;US) 
Ecological Concentration 
Gas fired power plant in Orkanger. Evaluation of air pollution, 
14:27904 (R;NO;In Norwegian) 
Energy Supplies 
The long-term trends in US gas supply and prices: The 1988 
GRI baseline projection of US energy supply and demand to 
2010: Gas Research Insights, 14:27902 (R;US) 
Pipelines 
Unfrozen water contents of undisturbed and remolded Alaskan 
silt as determined by nuclear magnetic resonance, 14:27906 
(R;US) 
Prices 
The long-term trends in US gas supply and prices: The 1988 
GRI baseline projection of US energy supply and demand to 
2010: Gas Research Insights, 14:27902 (R;US) 
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NEPTUNIUM 
Extraction 





Process Heat 
Utilization of natural gas in large-scale separation processes. Fi- 
nal report, September 1987-August 1988, 14:28968 (R;US) 
NATURAL GAS DEPOSITS 
Site Characterization 
Multiwell Experiment final report: 3. The coastal interval of the 
Mesaverde formation, 14:27899 (R;US) 
NATURAL GAS FUEL CELLS 
Design 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Solid oxide fuel cell/module for utilization of pipeline natural gas, 
14:28572 (RA;US) 
Westinghouse air-cooled phosphoric acid fuel cell advance- 
ments, 14:28618 (RA;US) 
Electrochemistry 
Direct electrochemical oxidation of methane in ceramic electro- 
chemical reactors, 14:28610 (RA;US) 
Fabrication 
Scale-up of internal reforming molten carbonate fuel cells, 
14:28659 (RA;US) 
Field Tests 
SOFC field experiments, a learning experience, 14:28570 
(RA;US) 
Hydrogen Generators 
Demonstration results of a heat exchange reformer for fuel cell 
application, 14:28578 (RA;US) 
Plate reformer for molten carbonate fuel cell (Power range 0.2 
kW), 14:28580 (RA;US) 
Mathematical Models 
Activities of the Institute CNR-TAE in MCFC, 14:28631 (RA;US) 
Performance 
1 KW MCFC stack performance, 14:28638 (RA;US) 
Design and optimization of phosphoric acid and molten carbon- 
ate fuel cell systems, 14:28625 (RA;US) 
Performance Testing 
Activities of the Institute CNR-TAE in MCFC, 14:28631 (RA;US) 
Construction and operation of 1 MW dispersed type PAFC plant 
(Moonlight Project), 14:28622 (RA;US) 
Demonstration test of a 200kKW PAFC power plant, 14:28621 
(RA;US) 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
Outline of PAC and generation test for Chita 1 MW PAFC plant - 
high temperature, high pressure type, 14:28576 (RA;US) 
Process and control test of fuel processing subsystem in 1 MW 
PAFC demonstrator, 14:28593 (RA;US) 
Scale-up of internal reforming molten carbonate fuel cells, 
14:28659 (RA;US) 
Solid oxide fuel cell/module for utilization of pipeline natural gas, 
14:28572 (RA;US) 
Technology Assessment 
Chemical flow sheeting of AFC power plants, 14:28633 (RA;US) 
Construction of 11 MW PAFC power plant at TEPCO Goi ther- 
mal power station, 14:28623 (RA;US) 
NATURAL GAS WELLS 
Drills 
Double diameter boring tool, 14:27885 (P;US) 
NAVAL PETROLEUM RESERVE 
Occupational Safety 
Technical safety appraisal of the Naval Petroleum Reserve No. 
1, Elk Hills, California, 14:27873 (R;US) 
NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NEA 
Technology Transfer 
OECD/NEA co-operative program concerning nuclear installa- 
tion decommissioning projects, 14:28425 (RA;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 


NEODYMIUM 148 
Radiative Corrections 
Method of correction of irradiation history in burn-up determina- 
tion using fission product cesium-137, cerium-144, and 
neodymium-148 as monitors, 14:28160 (R;CN;In Chinese) 
NEODYMIUM LASERS 
Beam amics 
Ultrahigh resolution VUV-XUV source, 14:29101 (BA;US) 
NEON 
Electron-Atom Collisions 
Low-energy elastic scattering of electrons from neon atoms, 
14:29618 (J;US) 
lon-Atom Collisions 
Double differential stopping powers of 1.4 MeV/u U%+ in Ne and 
Ar derived from electron production and multiple ionization 
cross sections, 14:29603 (R;DE) 
Stopping Power 
Double differential stopping powers of 1.4 MeV/u U%5+ in Ne and 
Ar derived from electron production and multiple ionization 
cross sections, 14:29603 (R;DE) 
NEON 20 BEAMS 
Tantalum 
Angular distribution of neutron dose equivalent near a tantalum 
target bombarded by Ne-20 ions with an energy of 18.7 
MeV/nucleon, 14:29810 (RA;BR) 
Targets 
Angular distribution of neutron dose equivalent near a tantalum 
target bombarded by Ne-20 ions with an energy of 18.7 
MeV/nucleon, 14:29810 (RA;BR) 
NEON 20 REACTIONS 
Incomplete Fusion Reactions 
Incomplete fusion in the reaction 2°Ne+?” Al between 10 and 20 
MeV per nucleon, 14:29732 (R;NL) 
NEON 20 TARGET 
Alpha Reactions 
Knockon exchange contribution in the resonating-group study of 
the nucleus-nucleus interaction, 14:29802 (J;US) 
NEOPLASMS 
See also CARCINOMAS 
GLIOMAS 
Boron Compounds 
Imaging with ''B of intact tissues using magnetic resonance 
gradient echoes, 14:29510 (J;DE) 
Detection 
[Studies to evaluate the efficacy, potential benefit and role of 
Bromine-77 labeled steroids in the detection and evaluation of 
treatment for hormone-dependent tumors]: Final report, 
March 1981—March 1984, 14:29505 (R;US) 


Epidemiology 
Lung cancer epidemiology in New Mexico uranium miners: Fi- 
nal technical report, July 1, 1986—February 28, 1989, 
14:28141 (R;US) 
Neutron Capture Therapy 
Effects of ionizing radiation and dexamethasone on the blood- 
brain-barrier and blood-tumor-barrier: Implications for boron 
neutron capture therapy of brain tumors, 14:29541 (J;DE) 
Nmr Imaging 
Imaging with ''B of intact tissues using magnetic resonance 
gradient echoes, 14:29510 (J;DE) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 


NEPAL 
Small-Scale Hydroelectric Power Plants 
Developing Nepal's small hydro resources. Problems and 
prospects, 14:28172 (RA;CA) 
NEPTUNIUM 
Extraction 
The separation of neptunium and plutonium from nitric acid us- 
ing n-octyl(phenyl)-N, N-diisobutylcarbamoylmethylphosphine 
oxide extraction and selective stripping, 14:28951 (R;US) 
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NEPTUNIUM COMPLEXES 





Electrolysis 
NEPTUNIUM COMPLEXES NEUTRON ACTIVATION ANALYSIS 
Electrolysis See NEUTRON REACTIONS 


Investigation on neptunium behavior in electrolytic partitioning 
process of uranium and plutonium, 14:27929 (R;CN;In Chi- 
nese) 

NERVA NUCLEAR ROCKET ENGINE 

See NERVA REACTOR 

NERVA REACTOR 
Open-Cycle Mhd Generators 

A nuclear MHD disk power system for space based multi- 

megawatt applications, 14:28565 (BA;US) 
NERVE CELLS 
Toxins 

Binding assays for the quantitative detection of P. brevis 
polyether neurotoxins in biological samples and antibodies as 
therapeutic aids for polyether marine intoxication. Annual re- 
port, 1 December 1987-30 November 1988, 14:29516 (R;US) 

NET TOKAMAK 
Magnet Coils 

Estimation of toroidal field coil stresses from magnetic loads in 

FER and NET by analytic methods, 14:30131 (J;US) 
NETHERLANDS 
Radioactive Waste Facilities 

Long-term surface storage of radioactive waste in the Nether- 
lands: the environmental impact report (EIR), 14:28013 
(RA;US) 

Radioactive Waste Management 

Radwaste management in the Netherlands: a Dutch approach, 

14:27942 (RA;US) 
Radioactive Waste Storage 

Long-term surface storage of radioactive waste in the Nether- 
lands: the governments way of finding a location, 14:28012 
(RA;US) 

Waste Transportation 
Guide-lines for the transport of radioactive materials on the road 
in The Netherlands, 14:28155 (R;NL;In Dutch) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 
Energy Recovery 
First experimental results of energy recovery on the Tore Supra 
neutral beam injector prototype, 14:29895 (R;FR) 
NEUTRAL-CURRENT INTERACTIONS 
Elastic Scattering 
Observation of the reaction v, + P > v, + P, 14:29655 (RA;US) 
P Invariance 
Evidence for parity non-conservation in the weak neutral cur- 
rent, 14:29661 (RA;US) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Elastic Scattering 

Observation of elastic neutrino-proton scattering, 14:29659 

(RA;US) 
Neutral-Current Interactions 

Evidence for parity non-conservation in the weak neutral cur- 
rent, 14:29661 (RA;US) 

Neutral currents - the structure of the coupling, 14:29657 (RA;US) 

Observation of the reaction v, + P > v, + P, 14:29655 (RA;US) 

Pair Production 
Search for muonic pairs at Serpukhov, 14:29656 (RA;US) 
Particle Production 

Evidence for a neutrino-induced dilepton event in the A.N.L. 12- 
foot bubble chamber, 14:29663 (RA;US) 

Observation of muon-neutrino reactions producing a positron 
and a strange particle, 14:29654 (RA;US) 

Observation of neutrino induced ,.~e* events in the Fermilab 
bubble chamber, 14:29658 (RA;US) 

Threshold effects of new particle production by high energy neu- 
trinos and antineutrinos, 14:29652 (RA;US) 

Quasi-Elastic Scattering 
Observation of the reaction v, + P — v, + P, 14:29655 (RA;US) 


NEUTRON BEAMS 
Detection 
Fail-safe ion chamber errant beam detector tailored for person- 
nel protection, 14:29537 (R;US) 
Uranium 235 
Study of the prompt gamma rays emitted by fission fragments, 
14:29766 (RA;BR) 
NEUTRON CAPTURE 
See CAPTURE 
NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Blood-Brain Barrier 
Effects of ionizing radiation and dexamethasone on the blood- 
brain-barrier and blood-tumor-barrier: Implications for boron 
neutron capture therapy of brain tumors, 14:29541 (J;DE) 
Boron Compounds 
Canine spontaneous brain tumors - a large animal model for 
BNCT, 14:29540 (J;DE) 
Computerized Simulation 
Analytical modeling for neutron capture therapy, 14:29509 (J;DE) 
Document Types 
Proposed protocol for clinical trials of boron neutron capture 
therapy in gliblastoma multiforme, 14:29514 (J;DE) 
Dosimetry 
PBF/BNCT Program for cancer treatment: Volume 3, No. 1: 
Bulletin, 14:29532 (R;US) 
USA 
United States BNCT program, 14:29511 (J;DE) 
NEUTRON DETECTORS 
See also PROTON RECOIL DETECTORS 
Design 
Development of a criticality alarm system neutron detector: Fi- 
nal project report, 14:29301 (R;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
See also THERMAL FISSION 
Capture 
Fast neutron radiative capture cross-section of fission product 
Nd-150, 14:29757 (RA;BR) 
Thermal capture cross section for 5®Ni (n,-y)59 Ni reaction, 
14:29790 (R;BR;In Portuguese) 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
Cross Sections 
Thermal capture cross section for 5®Ni (n,+7)5% Ni reaction, 
14:29790 (R;BR;In Portuguese) 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
Exciton Model 
Formulation of "UNIFY” code for the calculation of fast neutron 
data for structural materials, 14:29784 (R;XA) 
Fast Neutrons 
Fast neutron radiative capture cross-section of fission product 
Nd-150, 14:29757 (RA;BR) 
Inelastic Scattering 


53Cr(n,n'y) reactions and the level structure of 5°Cr, 14:29738 
(J;US) 
Neodymium 150 
Fast neutron radiative capture cross-section of fission product 
Nd-150, 14:29757 (RA;BR) 
Nickel 58 Target 
Thermal capture cross section for 5®Ni (n,7)5° Ni reaction, 
14:29790 (R;BR;In Portuguese) 
Optical Models 
Microscopic optical-model calculations of neutron total cross 
sections and cross section differences, 14:29750 (J;US) 
Precompound-Nucleus Emission 
Pre-equilibrium emission and nuclear level densities in neutron 
induced reactions on Fe, Cr and Ni isotopes, 14:29787 (R;XA) 
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NICKEL 58 TARGET 
Neutron Reactions 





Resonance Scattering 
Parity violation in the 0.734-eV neutron resonance in '99La, 
14:29749 (J;US) 
Targets 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
NEUTRON SOURCE FACILITIES 
Reactor Safety 
Review of pipe-break probability assessment methods and data 
for applicability to the advanced neutron source project for 
Oak Ridge National Laboratory, 14:28398 (R;US) 
Simulation 
Simulation fidelity issues in reactor irradiation of electronics — 
Reactor environments, 14:29819 (J;US) 
NEUTRON SOURCES 
Design 
Switchable radioactive neutron source device, 14:29159 (P;US) 
Neutron Flux 
LANSCE steady state unperturbed thermal neutron fluxes at 
100 wA, 14:28157 (R;US) 
Ultracold Neutrons 
Ultracold neutron source with a supermirror neutron turbine, 
14:28389 (RA;SU) 
NEUTRON SPECTRA 
R Codes 
A continuous mode data acquisition technique for proton recoil 
proportional counter neutron spectrometers, 14:29894 (R;US) 
Spectra Unfolding 
Final report on the REAL-84 exercise, 14:28752 (R;NL) 
Solution for the neutron spectrum unfolding problem without us- 
ing input spectrum, 14:29785 (R;XA) 
NEUTRON SPECTROMETERS 
Data Acquisition Systems 
A continuous mode data acquisition technique for proton recoil 
proportional counter neutron spectrometers, 14:29894 (R;US) 
Design 
NUMO: A new (D,T) fusion diagnostic technique, 14:29938 
(R;US) 
NEUTRON TRANSPORT 
Computerized Simulation 
MCNP transport calculations for detector locations, 14:29813 
(R;US) 
H Codes 
The High-Energy Transport Code HETC88, 14:29676 (R;US) 
NEUTRON-GAMMA LOGGING 
Electrons 
Neutron-gamma spectrometer and methods for unfolding recoil 
proton and electron spectra, 14:29286 (RA;BR) 
Particle Discrimination 
Neutron-gamma spectrometer and methods for unfolding recoil 
proton and electron spectra, 14:29286 (RA;BR) 
Protons 
Neutron-gamma spectrometer and methods for unfolding recoil 
proton and electron spectra, 14:29286 (RA;BR) 
NEUTRON-RICH ISOTOPES 
Fission 
Beta-delayed fission and neutron emission calculations for the 
actinide cosmochronometers, 14:29586 (J;US) 
NEUTRONS 
See also THERMAL NEUTRONS 
Measuring Instruments 
Apparatus and method for quantitative assay of samples of 
transuranic waste contained in barrels in the presence of ma- 
trix material, 14:28068 (P;US) 
Radiation Effects 
Comparison of mutagenic effects of common wheat by electron 
beam, fast neutron and ®°Co gamma ray irradiation, 14:29522 
(R;CN;In Chinese) 
NEVADA TEST SITE 
Computerized Control Systems 
Advancing instrumentation and control at the Nevada test site, 
14:29358 (BA;US) 


Nuclear Explosions 
Numerical-analytical interfacing in two dimensions with applica- 
tions to modeling NTS seismograms, 14:29346 (R;US) 
Site Characterization 
Hydrology and Radionuclide Migration Program, 1985-1986 
progress report, 14:28088 (R;US) 
Site Surveys 
Status of the flora and fauna on the Nevada Test Site: Results 
of continuing basic environmental research, January— 
December 1987, 14:28027 (R;US) 
NEW SOUTH WALES 
Longwall Mining 
Design of partial extraction systems for mining in NSW, 
14:27843 (R;AU) 
NEW YORK 
Energy Policy 
New York State Assembly Committee on Energy: 1988 annual 
report, 14:28523 (R;US) 
Legislation 
New York State Assembly Committee on Energy: 1988 annual 
report, 14:28523 (R;US) 
Regulations 
New York State Assembly Committee on Energy: 1988 annual 
report, 14:28523 (R;US) 
NEWFOUNDLAND 
Small-Scale Hydroelectric Power Plants 
Small hydro at Newfoundland Light and Power Co. Ltd., 
14:28195 (RA;CA) 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 
Catalytic Effects 
Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 6, December 15, 1988—March 14, 
1989, 14:27803 (R;US) 
Optimisation of hydrotreating catalysts, 14:27812 (R;AU) 
Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 
Chemical Bonds 
Measurement of bond strength at metal/ceramic interfaces, 
14:28779 (R;US) 
Chemical Reaction Kinetics 
Fundamental research on MCFC electrode materials. Part ll. 
The anode, 14:28658 (RA;US) 
Electronic Structure 
Electronic structure of Ni-Cu alloys studied by spectroscopic el- 
lipsometry, 14:28821 (J;US) 
Hydridation 
Hydrogen segregation to grain boundaries and external sur- 
faces. Technical report, 14:28735 (R;US) 
Physical Radiation Effects 
Effect of the solutes Si, Ge, Sb on cavity germination and va- 
cancy migration in nickel irradiated by electrons, 14:28756 
(R;FR;In French) 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
X-Ray Fluorescence Analysis 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
X-Ray Spectra 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
NICKEL 58 TARGET 
Deuteron Reactions 
Discretization methods of the breakup continuum in deuteron- 
nucleus collisions, 14:29803 (J;US) 
Magnesium 24 Reactions 
High spin states in 7®Sr, 14:29739 (J;US) 
Neutron Reactions 
Some activation cross sections evaluated simultaneously by dif- 
ferential and integral measurements, 14:29792 (RA;SU) 
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NICKEL 58 TARGET 
Sulfur 32 Reactions 





Sulfur 32 Reactions 
Simultaneous analyses of elastic scattering and fusion cross 
sections for the °*S+55-4Ni systems at energies near the 
Coulomb barrier, 14:29740 (J;US) 
NICKEL 59 
Energy-Level Transitions 
Thermal capture cross section for *®Ni (n,-7)5° Ni reaction, 
14:29790 (R;BR;in Portuguese) 
Prompt Gamma Radiation 
Thermal capture cross section for 5®Ni (n,7)5° Ni reaction, 
14:29790 (R;BR;In Portuguese) 
NICKEL 62 TARGET 
Sulfur 32 Reactions 
Simultaneous analyses of elastic scattering and fusion cross 
sections for the 3*S+5®-4Ni systems at energies near the 
Coulomb barrier, 14:29740 (J;US) 
NICKEL 64 TARGET 
Lanthanum 139 Reactions 
The role of compound nuclei and deep-inelastic scattering in 
complex fragment production at intermediate energies, 
14:29727 (R;US) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
Crystal Structure 
Hardening behavior of nickel beryllides, 14:28816 (J;US) 
Crystal-Phase Transformations 
Crystalline-to-amorphous transitions in Ti-Ni alloys, 14:28801 
(BA;US) 
Kinetics and mechanism of decomposition in a Ni-12.5at%Si al- 
loy, 14:28784 (BA;US) 
Electronic Structure 
Electronic structure of Ni-Cu alloys studied by spectroscopic el- 
lipsometry, 14:28821 (J;US) 
Phase Diagrams 
A metastable phase diagram for Ni-implanted Al and pulse sur- 
face melted Al(Ni), 14:28794 (BA;US) 
NICKEL ARSENIDES 
Transmission Electron Microscopy 
Contributions of electron microscopy to the understanding of re- 
actions on compound semiconductor surfaces, 14:28896 
(BA;US) 
NICKEL BASE ALLOYS 
See also MONEL 400 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Performance Testing 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
Physical Radiation Effects 
Effect of the solutes Si, Ge, Sb on cavity germination and va- 
cancy migration in nickel irradiated by electrons, 14:28756 
(R;FR;In French) 
Stochastic description of cascade size effects on phase stability 
under irradiation, 14:28742 (R;FR) 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
NICKEL COMPLEXES 
Catalytic Effects 
Oxygen reduction of pyrolyzed metal complexes: effect of the 
central metal ion, 14:28614 (RA;US) 
Radiolysis 
Thermal and photochemical reactions of d° metal complexes: 
the silver(Il) macrocycles, 14:29034 (J;US) 
Separation Processes 
National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 
NICKEL IONS 
Electronic Structure 
Semiempirical studies of atomic structure: Progress report, 1 
July 1988-1 April 1989, 14:29600 (R;US) 


NICKEL ISOTOPES 
See also NICKEL 59 
Bes Theory 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 
Energy Spectra 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs’ isotopes, 14:29791 (R;BR;In Portuguese) 
Radioactivity 
ENDF/B-VI evaluations for isotopes of Cr, Fe, Ni, Cu, and Pb, 
14:29800 (J;US) 
Targets 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
NICKEL OXIDES 
Dissolution 
Effect of alkali-earth carbonate addition in electrolyte on NiO 
cathode dissolution, 14:28637 (RA;US) 
Performance 
Argonne MCFC cathode development, 14:28612 (RA;US) 
Synthesis 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
NICKEL-CADMIUM BATTERIES 
Performance Testing 
Fuel cell/battery powered bus (Power range 7.5 kW and 32 kW), 
14:28720 (RA;US) 
NICKEL-CHROMIUM STEELS 
Mechanical Properties 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Oxidation 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
NICOTIANA 
Plant Growth 
Induction of habituation in tobacco, 14:29485 (RA;US) 
NIEDERAICHBACH REACTOR 
Decommissioning 
Nuclear power plant Niederaichbach - dismantling and concrete 
removal, 14:28420 (RA;US) 
NIGHTGLOW 
See AIRGLOW 
NIOBATES 
Epitaxy 
Solid-phase epitaxy of Ti-implanted LINbO3, 14:28855 (J;US) 
Physical Radiation Effects 
Preliminary radiation hardness testing of LINbO3, 14:29128 
(BA;US) 
NIOBIUM 
Hydridation 
Hydrogen segregation to grain boundaries and external sur- 
faces. Technical report, 14:28735 (R;US) 
Thermal Conductivity 
Computer aided measurement of thermal conductibility of su- 
perconducting niobium, 14:28743 (R;FR;In French) 
X-Ray Fluorescence Analysis 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
X-Ray Spectra 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
NIOBIUM 93 TARGET 
Neutron Reactions 
Measurement and analysis of double differential neutron emis- 
sion cross sections at E,=14.1 MeV for °SNb and '®'Ta, 
14:29746 (R;XA) 
NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
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Diffusion 
Diffusion measurements by analytical electron microscopy, 
14:28799 (BA;US) 
Hydridation 
Hydrogen segregation to grain boundaries and external sur- 
faces. Technical report, 14:28735 (R;US) 
NIOBIUM BASE ALLOYS 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
NIOSH 
Demonstration Programs 
NIOSH (National institute for Occupational Safety and Health) 
grants: research and demonstration projects. Annual report, 
fiscal year 1987, 14:29521 (R;US) 
Grants 
NIOSH (National Institute for Occupational Safety and Health) 
grants: research and demonstration projects. Annual report, 
fiscal year 1987, 14:29521 (R;US) 
NIPER 
Research Programs 
National Institute for Petroleum and Energy Research: Quar- 
terly technical report, January 1—March 31, 1989: Volume 2, 
Energy production research, 14:27881 (R;US) 
NITRATES 
See also URANYL NITRATES 
Metabolism 
Supernodulation and ntirate tolerance in a soybean mutant, 
14:29551 (RA;US) 
Redox Reactions 
Structural and kinetic investigations of a Te(IIl)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Tc''(DPPE)2Cl2] and 
trans-[Te!"'(DPPE)>CloJNO3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 
NITRIC ACID 
Ph Value 
Acidity of nitrous and nitric acids, 14:28996 (J;US) 
NITRIC OXIDE 
Absorption Spectroscopy 
Two-photon spectroscopy of Rydberg states of NO, 14:28971 
(J;US) 
Combustion Kinetics 
Kinetics and mechanism of the reaction of nitric oxide with 
bound carbon at flame temperatures, 14:27870 (BA;US) 
Photoionization 
Two-photon spectroscopy of Rydberg states of NO, 14:28971 
(J;US) 
NITRIDES 
See also BORON NITRIDES 
GERMANIUM NITRIDES 
IRON NITRIDES 
SILICON NITRIDES 
TANTALUM NITRIDES 
TITANIUM NITRIDES 
Production 
Method for producing refractory nitrides, 14:28866 (P;US) 
NITROGEN 
Charged-Particle Transport 
Measurement of off-axis energy deposition from 100 MeV elec- 
trons traversing water and liquid nitrogen, 14:29210 (J;US) 
Chemical Reaction Kinetics 
Lithium-mixed gas reactions, 14:30125 (J;US) 
Chemical Reactions 
Increasing the chemical yield of desirable chemical species us- 
ing solar rapid heating, 14:28979 (R;US) 
NITROGEN 14 
Energy-Level Transitions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
Isobaric Analogs 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 


NITROGEN 14 REACTIONS 
inclusive Interactions 
Neutron inclusive measurements in '*N+Ag reactions at 35 
MeV/nucleon, 14:29751 (J;US) 
NITROGEN 18 
Beta-Minus Decay 
Beta decay of '®N to alpha particle emitting states in 1®O and a 
proposed search for parity violation in '®O, 14:29731 (J;US) 
NITROGEN COMPOUNDS 
See also AZIDES 
NITRATES 
NITRIDES 
NITROGEN OXIDES 
Radiolysis 
Thermal and photochemical reactions of d° metal complexes: 
the silver(Il) macrocycles, 14:29034 (J;US) 
NITROGEN DIOXIDE 
Air Pollution Monitoring 
Co-occurrence patterns of gaseous air-pollutant pairs at differ- 
ent minimum concentrations in the United States (journal 
version), 14:29378 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Air Pollution Abatement 
Reduction of sulfur dioxide and nitrogen oxide by means of an 
injection device, 14:27835 (R;SE;In Swedish) 
Air Pollution Control 
Research advances toward achieving the combustion of coal in 
CO,/O2 atmosphere, 14:27867 (BA;US) 
Combustion Products 
Fuel-nitrogen ratio as an NO, characteriser of steam coal, 
14:27858 (R;AU) 
Emission 
Devolatilisation of Victorian brown coal. Part 2: oxidising condi- 
tions, 14:27827 (R;AU) 
Environmental Effects 
1988 Monitoring Activities Review (MAR) of the environmental 
monitoring program, 14:29395 (R;US) 
Reduction 
Formation and destruction of nitrogen oxides in coal combus- 
tion: Fifth quarterly report, 1 January 1989-31 March 1989, 
14:27853 (R;US) 
Removal 
Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly progress report, January—March 
1989, 14:28291 (R;US) 
Sorption 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
NITROGENASE 
Enzyme Activity 
Supernodulation and ntirate tolerance in a soybean mutant, 
14:29551 (RA;US) 
NITROGENASES 
See NITROGENASE 
NITROPHENOL 
Mineralization 
Role of chemical concentration and second carbon sources in 
acclimation of microbial communities for biodegradation, 
14:28162 (R;US) 
NITROUS ACID 
Decomposition 
Solubility and decomposition kinetics of nitrous acid in aqueous 
solution, 14:29021 (J;US) 
Ph Value 
Acidity of nitrous and nitric acids, 14:28996 (J;US) 
Solubility 
Solubility and decomposition kinetics of nitrous acid in aqueous 
solution, 14:29021 (J;US) 
NO. 2 FUEL OIL 
See HEATING OILS 
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NOBELIUM 262 
Spontaneous Fission 





NOBELIUM 262 
Spontaneous Fission 
The discovery and spontaneous fission properties of 7*No, 
14:29769 (R;US) 
NONDESTRUCTIVE TESTING 
Switchable radioactive neutron source device, 14:29159 (P;US) 
NONLINEAR PLASMA INSTABILITIES 
See PARAMETRIC INSTABILITIES 
NONLUMINOUS MATTER 

Dark matter and supersymmetry, 14:29576 (R;US) 

Model independence of constraints on particle dark matter, 
14:29578 (R;US) 

NONRADIOACTIVE WASTE DISPOSAL 

See WASTE DISPOSAL 

NORTH CAROLINA 
Military Facilities 

Installation-Restoration Program. Phase 2. Confirma- 
tior/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 1. Final report, July 1986- 
November 1988, 14:29411 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tior/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 4. Final report, July 1986- 
November 1988, 14:29414 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tior/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 3. Final report, July 1986- 
November 1988, 14:29413 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tiorn/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 2. Final report, July 1986- 
November 1988, 14:29412 (R;US) 

NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Energy Supplies 

Energy supply and energy use in Norway, 14:28522 (R;NO;In 

Norwegian) 
NOZZLES 
Design 

Apparatus and method for spraying liquid materials, 14:29628 
(P;US) 

Device and technique for in-process sampling and analysis of 
molten metals and other liquids presenting harsh sampling 
conditions, 14:29629 (P;US) 

NRPB 
Mathematical Models 

Verification and validation of NRPB models for calculating rates 
of radionuclide transfer through the environment, 14:29407 
(R;GB) 

NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HAZARDS 

HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Data Processing 

The NJOY nuclear data processing system: Volume 2, The 
NJOY, RECONR, BROADR, HEATR, and THERMR modules, 
14:29722 (R;US) 

NUCLEAR ENERGY AGENCY 
See NEA 
NUCLEAR EXPLOSION DETECTION 
Cameras 

Coherent fiber optic coupling techniques for downhole imaging 

cameras, 14:29361 (BA;US) 
NUCLEAR EXPLOSIONS 

See also AGRINI EVENT 

Numerical-analytical interiacing in two dimensions with applica- 
tions to modeling NTS seismograms, 14:29346 (R;US) 


PACER revisited, 14:29359 (J;US) 
Atmospheric Explosions 
Propagation of electromagnetic beams in a HANE (High Altitude 
Nuclear Explosion) environment: a preliminary study of re- 
fraction effects. Interim report, 14:29350 (R;US) 
Nuclear Fireballs 
Nuclear winter source-term studies. Volume 1. Ignition of silo- 
field vegetation by nuclear weapons. Technical report, 1 
January 1985-1 February 1986, 14:29348 (R;US) 
Underground Explosions 
Analysis of near-source contributions to early P-wave coda 
for underground explosions. Il. Frequency dependence, 
14:29351 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Decommissioning 
Commission of the European Communities’ program on decom- 
missioning of nuclear facilities, 14:28407 (RA;US) 
Community's research and development programme on decom- 
missioning of nuciear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Decommissioning - an insurance perspective, 14:28154 (RA;US) 
Decommissioning work at the Atomic Weapons Research Es- 
tablishment UK, 14:27981 (RA;US) 
French decommissioning experience, 14:28410 (RA;US) 
Minimizing decommissioning gaseous waste volume by pre- 
filtration, 14:28416 (RA;US) 
OECD/NEA co-operative program concerning nuclear installa- 
tion decommissioning projects, 14:28425 (RA;US) 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
Decontamination 
Community’s research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Insurance 
Decommissioning - an insurance perspective, 14:28154 (RA;US) 
Radioactive Wastes 
Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Safety 
Atomic safety and licensing board panel: Annual report, Fiscal 
Year 1988, 14:28339 (R;US) 
Safety Engineering 
The S,/Monte Carlo response matrix hybrid method, 14:28353 
(J;US) 
NUCLEAR FIREBALLS 
Damage 
Nuclear winter source-term studies. Volume 1. Ignition of silo- 
field vegetation by nuclear weapons. Technical report, 1 
January 1985-1 February 1986, 14:29348 (R;US) 
NUCLEAR FRAGMENTS 
See also FISSION FRAGMENTS 
Si Semiconductor Detectors 
On the use of thin ion implanted Si detectors in heavy ion exper- 
iments, 14:29295 (R;SE) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 


Barc 
Fuel Chemistry Division: progress report for 1985, 14:27921 
(R;IN) 
Licensing 
Licensing fuel for extended burnup operation, 14:28340 (J;US) 
Monitoring 


Fuel performance in the United States, 14:28375 (J;US) 
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NUCLEAR STRUCTURE 
Computer Calculations 





Reactor Safety 
PACER revisited, 14:29359 (J;US) 
NUCLEAR INDUSTRY 
On-Line Measurement Systems 

Electrochemical cell and electrode designs for high- 
temperature/high-pressure kinetic measurements, 14:28372 
(BA;US) 

Safety 

Atomic safety and licensing board panel: Annual report, Fiscal 

Year 1988, 14:28339 (R;US) 
NUCLEAR MATERIALS MANAGEMENT 

The self-absorption effect of gamma rays in 299Pu, 14:28147 

(R;US) 
NUCLEAR MATTER 
Heavy lon Reactions 

Study of high energy nucleus-nucleus interactions with a 
magnetic-interferometric-emulsion-chamber at the CERNS 
SPS: Progress report, July 1, 1988—June 30, 1989, 14:29719 
(R;US) 

Hydrodynamics 

Generalized shock adiabatics and relativistic nuclear collisions, 

14:29779 (R;DE) 
Single-Particle Model 
Choice of finite-temperature single-particle potential and preser- 
vation of thermodynamic relations, 14:29806 (J;US) 
NUCLEAR MODELS 
See also SHELL MODELS 
Data Analysis 

ENDF/B-VI nuclear data evaluations for fusion applications, 

14:30059 (J;US) 
NUCLEAR PHYSICS 
Research Programs 

GSI research and development program 1989, 14:29720 

(R;DE;In German) 
NUCLEAR POWER PLANTS 
Administrative Procedures 

Lessons learned from the special inspection program for emer- 
gency operating procedures: Conducted March—October 
1988, 14:28338 (R;US) 

Aging 

Proceedings of the international nuclear power plant aging sym- 

posium, 14:28447 (R;US) 
Decommissioning 

Organizing and conducting decommissioning cost and exposure 
estimates, 14:28426 (RA;US) 

Survey of commercial nuclear facility decommissioning plans, 
14:28423 (RA;US) 

Economics 

Goals and requirements for advanced reactor concepts, 

14:28341 (R;US) 
Emergency Plans 

A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 

Lessons learned from the special inspection program for emer- 
gency operating procedures: Conducted March—October 
1988, 14:28338 (R;US) 

Fault Tree Analysis 

CAFTA [Computer-Assisted Fault Tree Analysis] user's manual: 

Version 2.0: Final report, 14:28369 (R;US) 
Feasibility Studies 

Electric power by high level radiation wastes from spent fuels, 

14:27983 (RA;US) 
Fission Product Release 

Radionuclides in sediment around the nuclear power station at 

Barsebaeck 1985, 14:29408 (R;SE;In Swedish) 
Inspection 

Licensee contractor and vendor inspection status report: Quar- 

terly report, January 1989—March 1989, 14:28332 (R;US) 
Loss Of Coolant 

TRAC-PF1/MOD1 uncertainty quantification for LBLOCA [large 

break LOCA] blowdown PCT, 14:28428 (R;US) 


Meteorology 
Meteorological measurements at the Forsmark nuclear power 
plant, 14:29394 (R;SE;in Swedish) 
Pipes 
An overview of environmental degradation of materials in nu- 
clear power plant piping systems, 14:28358 (BA;US) 
Radiation Hazards 
Radionuclides in sediment around the nuclear power station at 
Barsebaeck 1985, 14:29408 (R;SE;In Swedish) 
Radiation Monitoring 
NRC TLD [thermoluminescent dosimeter] Direct Radiation Mon- 
itoring Network: Progress report, October-December 1988, 
14:28439 (R;US) 
Radioactive Waste Facilities 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
Radioactive Waste Management 
Effects of the Low-Level Waste Policy Amendments Act of 1985 
on nuclear utilities’ strategies, 14:28004 (RA;US) 
Reactor Accidents 
Core-concrete interactions using molten steel with zirconium on a 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
Post-implementation review of inadequate core cooling instru- 
mentation, 14:28458 (J;US) 
Reactor Licensing 
Atomic safety and licensing board panel: Annual report, Fiscal 
Year 1988, 14:28339 (R;US) 
NRC [Nuclear Regulatory Commission] regulatory agenda: 
Quarterly report, January—March 1989, 14:28337 (R;US) 
Reactor Safety 
A compilation of reports of the Advisory Committee on Reactor 
Safeguards: 1988 annual, 14:28441 (R;US) 
Reactor Shutdown 
Replacement energy cost analysis package (RECAP): User’s 
guide, 14:28350 (R;US) 
Risk Assessment 
Risk sensitivity to human error, 14:28452 (R;US) 
Safety 
Atomic safety and licensing board panel: Annual report, Fiscal 
Year 1988, 14:28339 (R;US) 
Security 
A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 
Sensitivity Analysis 
Risk sensitivity to human error, 14:28452 (R;US) 
Surveillance 
Expert system for surveillance and diagnosis of breach fuel ele- 
ments, 14:28379 (P;US) 
System Failure Analysis 
Automated generation of nonlinear system characterization for 
sensor failure detection, 14:28366 (R;US) 
Technology Assessment 
Goals and requirements for advanced reactor concepts, 
14:28341 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 
See also FISSION 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
INCOMPLETE FUSION REACTIONS 
THERMONUCLEAR REACTIONS 
N Codes 
The NJOY nuclear data processing system: Volume 2, The 
NJOY, RECONR, BROADR, HEATR, and THERMR modules, 
14:29722 (R;US) 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR STRUCTURE 
Computer Calculations 
Saturating interactions in *He with density dependence, 
14:29797 (R;US) 
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NUCLEAR STRUCTURE 
E0-Transitions 





E0-Transitions 
Time dependent variational description of nuclear transition 
probabilities, 14:29781 (R;DE) 
E2-Transitions 
Time dependent variational description of nuclear transition 
probabilities, 14:29781 (R;DE) 
Spherical Harmonics 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
NUCLEAR WASTE POLICY ACTS 
Compliance 
Site characterization plan: Public Handbook, Yucca Mountain, 
Nevada, 14:28040 (R;US) 
Evaluation 
Effect of nuclear waste policy act of 1982 - Three years later, 
14:28103 (BA;US) 
Implementation 
Effects of the Low-Level Waste Policy Amendments Act of 1985 
on nuclear utilities’ strategies, 14:28004 (RA;US) 
Telecommunications Network Plan, 14:28041 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


NUCLEAR WEAPONS 
Blast Effects 
Index of nuclear-weapon-effects simulators. Internal report, 
14:29347 (R;US) 
Military Strategy 
Future maritime theater nuclear forces. Final report, 10 October 
1978-2 November 1979, 14:29349 (R;US) 
Physics 
Missions and design requirements for a laboratory microfusion 
facility (LMF), 14:30077 (J;US) 
Radiation Effects 
Index of nuclear-weapon-effects simulators. Internal report, 
14:29347 (R;US) 
Research Programs 
Status of candidate drivers for a laboratory microfusion facility, 
14:29948 (J;US) 
NUCLEAR WINTER 
Damage 
Nuclear winter source-term studies. Volume 1. Ignition of silo- 
field vegetation by nuclear weapons. Technical report, 1 
January 1985-1 February 1986, 14:29348 (R;US) 
NUCLEASES 
Chemical Properties 
Biochemical properties and hormonal regulation of barley nucle- 
ase, 14:29467 (RA;US) 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 
Cross Sections 
Nucleon-air nuclei interaction probability law with rising cross- 
sections, 14:29574 (R;BR) 
Earth Atmosphere 
Nucleon-air nuclei interaction probability law with rising cross- 
sections, 14:29574 (R;BR) 
NUCLEOSOMES 
X-Ray Diffraction 
X-ray structure of the nucleosome core particle, 14:29479 
(BA;US) 
NUMERICAL ANALYSIS 
Bibliographies 
Bibliography on parallel and vector numerical algorithms. Final 
report, 14:30213 (R;US) 
NYLON 
Fracture Properties 
The effect of reinforcement on the tear properties of flexible cir- 
cuits, 14:28922 (BA;US) 


O 


O CODES 
Comparative Evaluations 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 
O-GLYCOSYL HYDROLASES 
Enzyme Activity 
Possible involvement of cell wall polysaccharides with resis- 
tance to a phytotoxic aphid in wheat, 14:29455 (RA;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OATS 
Fungal Diseases 
Victorin as a tool for elucidating the molecular mechanism of 
disease specificity in Victoria blight of oats, 14:29517 (RA;US) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL EXPOSURE 
Health-hazard evaluation report No. HETA 85-126-1932, Bryn 
Mawr Hospital, Bryn Mawr, Pennsylvania, 14:29381 (R;US) 
OCEAN THERMAL ENERGY CONVERSION 
Materials Testing 
Corrosion in slowly flowing ocean thermal energy conversion 
seawater, 14:28264 (J;US) 
Research Programs 
Ocean Energy Program summary: Volume 2: Research sum- 
maries, fiscal year 1988, 14:28263 (R;US) 
OCONEE-1 REACTOR 
Risk Assessment 
Risk sensitivity to human error, 14:28452 (R;US) 
Sensitivity Analysis 
Risk sensitivity to human error, 14:28452 (R;US) 
OCONEE-2 REACTOR 
Risk Assessment 
Risk sensitivity to human error, 14:28452 (R;US) 
Sensitivity Analysis 
Risk sensitivity to human error, 14:28452 (R;US) 
OCONEE-3 REACTOR 
Risk Assessment 
Risk sensitivity to human error, 14:28452 (R;US) 
Sensitivity Analysis 
Risk sensitivity to human error, 14:28452 (R;US) 
OFF-GAS SYSTEMS 
Damage 
PREPP [Process Experimental Pilot Plant] incinerator flooding 
incident, 14:28051 (R;US) 
Optimization 
Particulate generation and control in the PREPP [Process Ex- 
perimental Pilot Plant] incinerator, 14:28052 (R;US) 
OIL SAND INDUSTRY 
Energy Source Development 
Alberta's strategy for the development and upgrading of heavy 
oil and oil sands resources, 14:28527 (R;CA) 
OIL SAND OILS 
See BITUMENS 
OIL SAND PROCESSING PLANTS 
OSLO [Other Six Leases Operation] Oi! sands project, 14:28529 
(R;CA) 
Agreements 
Alberta oil sands project. Statement of principles, 14:28525 
(R;CA) 
OIL SANDS 
Research Programs 
Western Research Institute: Annual technical progress report, 
October 1987—September 1988, 14:27920 (R;US) 
Thermochemical Processes 
Asphalt Ridge Tar Sand Recovery using the ROPE process: 
Topical report, 14:27913 (R;US) 
OIL SHALE MINING 
Explosive Fracturing 
Application of computer blast modeling to oil shale mining, 
14:27911 (R;US) 





524 ERA Vol. 14, No. 14 








OPTICAL SYSTEMS 
Design 





OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 
Chemical Composition 
Characteristics of pyrobitumen and oil obtained from Green 
River oii shale pyrolysis, 14:27918 (J;US) 
Fluidization 
Oil shale loss from a laboratory fluidized bed, 14:27915 (R;US) 
Geology 

Geology of the Gladys McCall geopressured-geothermal 

prospect, Cameron Parish, Louisiana, 14:27910 (J;US) 
Physical Properties 

Characterization of DOE reference oil shale: Tipton member, 
Green River formation oil shale from Wyoming, 14:27919 
(R;US) 

Processing 

Environmental engineering and analysis: Final report, 14:27838 

(R;US) 
Pyrolysis 

Isothermal pyrolysis and combustion of oil shale in steam, 

14:27916 (R;US) 
Research Programs 

Western Research Institute: Annual technical progress report, 

October 1987—September 1988, 14:27920 (R;US) 
Retorting 

A high liquid yield process for retorting various organic materials 
including oil shale, 14:27914 (P;US) 

Results of mathematical modeling of an oil shale retort having a 
fluidized-bed pyrolyzer and a lift-pipe combustor, 14:27917 
(J;NL) 

OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 
Computerized Simulation 
COZOIL: coastal zone oil spill model (for microcomputers). Soft- 
ware, 14:27893 (R;US) 
Environmental Impacts 
Sea otter oil-spill mitigation study, 14:27892 (R;US) 
Probability 

Probability of hazardous-substance spills on Saint Clair/Detroit 
River system. Final report, 14:29416 (R;US) 

Probability of hazardous-substances spills on Saint Marys 
River. Final report, 14:29417 (R;US) 

OIL WELLS 

Directional Drilling 

Beckingham 36 horizontal well, 14:27883 (J;US) 
Drills 

Double diameter boring tool, 14:27885 (P;US) 
Enhanced Recovery 

Incentives, technology, and EOR, 14:27884 (J;US) 
Fluid Injection 

Viscous fingering in heterogeneous porous media, 14:27882 
(BA;US) 

OILS 
Phase Studies 
Phase behavior in a model surfactant/alcohol/oil/brine system 
over wide ranges of conditions, 14:28993 (J;US) 
OLEFINS 
See ALKENES 
OMEGA-1778 RESONANCES 
See MESONS 
OMEGA-783 MESONS 
Particle Production 
Radiative decays of rho and w mesons, 14:29670 (R;SU) 
Radiative Decay 
Radiative decays of rho and w mesons, 14:29670 (R;SU) 
OMEGA-784 RESONANCES 
See OMEGA-783 MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 


ON-LINE MEASUREMENT SYSTEMS 
Chemical Analysis 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;in 
Swedish) 
Chemical Composition 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
Cooling Systems 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
Measuring Instruments 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
Specifications 
Ash control in coal preparation plants, 14:27795 (R;AU) 
Water 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
ON-SITE POWER GENERATION 
Solid Electrolyte Fuel Cells 
Electric and cogeneration applications for solid oxide fuel cell 
systems, 14:28627 (RA;US) 
Straw 
Thermochemical gasification for combined power and heat gen- 
eration, 14:28164 (R;DK;In Danish) 
ONTARIO 
Small-Scale Hydroelectric Power Plants 
Ontario Hydro's activities in small hydro, 14:28182 (RA;CA) 
OPEN-CYCLE MHD GENERATORS 
A nuclear MHD disk power system for space based multi- 
megawatt applications, 14:28565 (BA;US) 
Seed Recovery 
MHD seed recovery and regeneration based on the formate pro- 
cess, 14:28559 (RA;US) 
MHD seed recovery/regeneration, Phase |, 14:28557 (RA;US) 
TRW Econoseed Process for MHD seed recovery and regener- 
ation, 14:28558 (RA;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL EQUIPMENT 
See also OPTICAL SCANNERS 
Design 
Development of EUV optics for alpha particle diagnostics: Final 
report, 14:29920 (R;US) 
OPTICAL FIBERS 
Physical Radiation Effects 
Radiation-induced transient attenuation of optical fibers at 800 
and 1300 nm, 14:28893 (BA;US) 
OPTICAL FILTERS 
Pattern Recognition 
Quad-phase correlation filters for pattern recognition, 14:29336 
(J;US) 
OPTICAL PYROMETERS 
Performance Testing 
Nonisothermal pyrometry techniques: 
14:29319 (R;US) 
OPTICAL SCANNERS 
Beam Optics 
Optically active biological particle distinguishing apparatus, 
14:29111 (P;US) 
OPTICAL SYSTEMS 
Astable resonator photoneutralization apparatus, 
(P;US) 
Design 
Optical receivers for wide band data transmission systems, 
14:29133 (J;US) 


Research report, 


14:29262 
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ORBITS 
Data Analysis 





ORBITS 
Data Analysis 
Exploratory orbit analysis, 14:29184 (R;US) 
Modifications 
Understanding and improving the Fermilab booster high field or- 
bit, 14:29186 (R;US) 
Stabilization 
Automatic steering of x-ray beams from NSLS insertion devices 
using closed orbit feedback, 14:29225 (R;US) 
Real time closed orbit correction system, 14:29171 (R;US) 
ORGANIC ACIDS 
See also CARBOXYLIC ACIDS 
Leaching 
Release of organic chelating agents from solidified decontami- 
nation wastes, 14:27985 (RA;US) 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
Dissociation 
Molecular beam photodissociation studies of polyatomic 
molecules and radicals, 14:29032 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
Chemical Reactions 
Kinetics and mechanisms for the two-phase reaction between 
aqueous aniline and benzoyl chloride in chloroform, with and 
without pyridine catalysis, 14:28981 (J;US) 
Combustion 
Incineration of liquid hazardous wastes, 14:29058 (BA;US) 
Dissociation 
Molecular beam photodissociation studies of polyatomic 
molecules and radicals, 14:29032 (R;US) 
Photochemical Reactions 
Interfacial photoreactions at the photosynthetic membrane inter- 
face: an upper limit for the number of platinum atoms required 
to form a _ hydrogen-evolving platinum metal catalyst, 
14:29037 (J;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
Crystal Structure 
Prediction of the density of organic explosive compounds, 
14:29344 (BA;US) 
Encapsulation 
Grout formulation for the immobilization of mixed organic- 
containing wastes, 14:27945 (RA;US) 
Mineralization 
Role of chemical concentration and second carbon sources in 
acclimation of microbial communities for biodegradation, 
14:28162 (R;US) 
Optical Scanners 
Optically active biological particle distinguishing apparatus, 
14:29111 (P;US) 
Removal 
Horizontal wells for in-situ remediation of groundwater and soils, 
14:29421 (R;US) 
Toxicity 
National Toxicology Program: Annual Plan for Fiscal Year 1988, 
14:28514 (R;US) 
Volatile Matter 
Evaluation of the flux chamber method for measuring volatile or- 
ganic emissions from surface impoundments. Final report, 
14:29424 (R;US) 


Waste Water 
Full-scale demonstration of a sequencing batch reactor for a 
hazardous-waste-disposal plant. Final report, 14:28705 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
Affinity 
Photocurrent enhancement in nonpolar liquids by the addition of 
electron scavengers, 14:29036 (J;US) 
Biological Effects 
Conformations of DNA modified by carcinogenic aromatic 
amines, 14:29480 (BA;US) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
Chemical Preparation 
Preparation of aryl, alkynyl, and vinyl organocopper compounds 
by the oxidative addition of zerovalent copper to carbon- 
halogen bonds, 14:29010 (J;US) 
ORGANIC MATTER 
Retorting 
A high liquid yield process for retorting various organic materials 
including oil shale, 14:27914 (P;US) 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
Chemical Reactions 
Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 
Photoionization 
lonization threshold of N,N,N’,N'-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid 
density and temperature, 14:29025 (J;US) 
Synthesis 
Proton-ionizable crown compounds. 16. Synthesis, structural fea- 
tures, and cation transport studies of crown ethers containing 
the 4-pyridone n-hydroxide subcyclic group, 14:28987 (J;US) 
Threshold Energy 
lonization threshold of N,N,N’,N’-tetramethyl-p- 
phenylenediamine in dense fluid ethane; effects of fluid 
density and temperature, 14:29025 (J;US) 
ORGANIC OXYGEN COMPOUNDS 
See also DIOXIN 
EPOXIDES 
RHODAMINES 
Photolysis 
Vibrationally mediated photodissociation of t-buty! hydroperox- 
ide: Vibrational overtone spectroscopy and photodissociation 
dynamics, 14:29042 (J;US) 
Stereochemistry 
Relative reactivities and stereochemistry for free-radical elimina- 
tions of 2-(aryloxy)-1-phenylpropyl radicals, 14:28986 (J;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Air Pollution Control 
Surface chemistry of organophosphorus compounds, 14:29369 
(R;US) 
Chemical Preparation 
Synthesis and reactions of dinuclear palladium complexes con- 
taining methyls and hydride on adjacent palladium centers: 
reductive elimination and carbonylation reactions, 14:29016 
(J;US) 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Redox Reactions 
Structural and kinetic investigations of a Te(IIl)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Tc!'(DPPE) Clo] and 
trans-[Te!! (DPPE)2Clp]INO3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 
ORGANIC SULFUR COMPOUNDS 
See also BEDT-TTF 
THIOLS 
THIONAPHTHENES 
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Electron Attachment 
Optically enhanced electron attachment to thiophenol, 14:29043 
(J;US) 
Intermolecular Forces 
Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, January 1, 1989-March 31, 1989, 
14:27819 (R;US) 
Photochemical Reactions 
Optically enhanced electron attachment to thiophenol, 14:29043 
(J;US) 
Synthesis 
Synthesis of 4,5:4’ 5’-bis(propylene-1 ,3- 
diseleno)tetrathiafulvalene, 14:28983 (J;US) 
ORGANOMETALLIC COMPOUNDS 
Chemical Preparation 
Preparation of aryl, alkynyl, and vinyl organocopper compounds 
by the oxidative addition of zerovalent copper to carbon- 
halogen bonds, 14:29010 (J;US) 
Energy Storage 
lonic conductivity of organosulfur melts for advanced storage 
electrodes, 14:28937 (J;US) 
Photochemical Reactions 
Interfacial photoreactions at the photosynthetic membrane inter- 
face: an upper limit for the number of platinum atoms required 
to form a_ hydrogen-evolving platinum metal catalyst, 
14:29037 (J;US) 
Raman Spectroscopy 
Surface-enhanced resonance Raman spectroscopy of copper 
chlorophyllin on silver and gold colloids, 14:28989 (J;US) 
Synthesis 
Synthesis of 4,5:4’ 5’-bis(propylene-1 ,3- 
diseleno)tetrathiafulvalene, 14:28983 (J;US) 
ORIENTED NUCLEI 
Electromagnetic Isotope Separation 
Nuclear orientation at ISOLDE/CERN, 14:29725 (R;XC) 
ORNL 
Demonstration Programs 
Distribution automation applications software for the Athens Util- 
ities Board, 14:28543 (B;US) 
Test Facilities 
Remote operation and maintenance demonstration facility at the 
Oak Ridge National Laboratory, 14:27932 (RA;US) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
Design 
Magnetically insulated transmission line oscillator, 14:28298 
(P;US) 
Test Facilities 
Engineering and technical efforts to design and construct a 10- 
MW gyrotron laboratory. Final report, 15 July 1986-14 July 
1988, 14:29126 (R;US) 
OSIRIS REACTOR 
Data Acquisition Systems 
Acquisition and treatment systems for experimental data, 
14:29318 (R;FR;In French) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
Catalysts 
Synthesis and properties of a novel catalyst for the combustion 
of methane. Annual report, July 1987-September 1988, 
14:27909 (R;US) 
Measuring Methods 
Downhole determination of oxidised coal, 14:27824 (R;AU) 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 


BORON OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHLORINE OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
GADOLINIUM OXIDES 
GALLIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PHOSPHORUS OXIDES 
POTASSIUM OXIDES 
RHENIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Electrochemistry 

Rationalization of the electrochemical behavior of transition 
metal oxide positive electrode materials at room temperature, 
14:28507 (BA;US) 

OXIDOREDUCTASES 
Enzyme Activity 

Isolation and purification of functional pea leaf mitochondria free 
of chlorophyll contamination, 14:29462 (RA;US) 

Regulation of the mitochondrial pyruvate dehydrogenase com- 
plex (PDC) steady state level of activity by reversible 
phosphorylation, 14:29453 (RA;US) 

Molecular Structure 
Copper x-ray absorption spectroscopic studies of the bovine 
plasma amine oxidase-sulfide complex, 14:29443 (J;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 
Adsorption 

Study by xenon NMR of platinum particles supported on alu- 

mina, 14:29001 (J;US) 
Chemical Reaction Kinetics 

Lithium-mixed gas reactions, 14:30125 (J;US) 

Reaction of methane with molecular oxygen: A semiquantitative 
estimate of the activation energy, 14:29062 (J;US) 

Chemical Reactions 

Increasing the chemical yield of desirable chemical species us- 

ing solar rapid heating, 14:28979 (R;US) 
Combustion Kinetics 

Kinetics of the reaction between methyl radicals and oxygen 

atoms between 294 and 900 K, 14:29057 (BA;US) 
Diffusion 

Effects of oxygen diffusion on fuel cell cathodes, 14:28597 

(RA;US) 
Reduction 

Fundamental research on MCFC electrode materials. Part |. 

The cathode, 14:28648 (RA;US) 
OXYGEN 16 
Density 

Method of the hyperspherical functions and its application to 

heavy ion and quark physics, 14:29776 (R;DE) 
E0-Transitions 

Time dependent variational description of nuclear transition 

probabilities, 14:29781 (R;DE) 





ERA Vol. 14, No. 14 527 





OXYGEN 16 REACTIONS 
Cross Sections 





OXYGEN 16 REACTIONS 
Cross Sections 
Measurements of fusion cross sections of the '°O+46-5°Tj sys- 
tems, 14:29737 (R;BR;In Portuguese) 
Deep Inelastic Heavy lon Reactions 
Relativistic Viasov equation within non-radiating meson fields - 
results, 14:29780 (R;DE) 
Heavy lon Fusion Reactions 
Measurements of fusion cross sections of the '®O+46.5°Tj sys- 
tems, 14:29737 (R;BR;In Portuguese) 
OXYGEN 16 TARGET 
Oxygen 16 Reactions 
Relativistic Viasov equation within non-radiating meson fields - 
results, 14:29780 (R;DE) 
Pion Plus Reactions 
Coincidence measurements of the (x*,x°p) reaction in the A- 
resonance region, 14:29726 (R;US) 
OXYGEN 17 
Vibrational States 
Method for enriching a middle isotope using vibration-vibration 
pumping, 14:28158 (P;US) 
OXYGEN 18 
Alpha Decay 
Beta decay of '®N to alpha particle emitting states in 1®O and a 
proposed search for parity violation in ®O, 14:29731 (J;US) 
OXYGEN COMPOUNDS 
See also ALUMINATES 
CUPRATES 
FERRITES 
NIOBATES 
NITRATES 
OXIDES 
SILICATES 
SULFATES 
TITANATES 
WATER 
Excitation 
High-pressure specotroscopic studies of  dihalote- 
trakis(pivalato)dirhenium(IIl) metal-metal quadruply bonded 
complexes, 14:28999 (J;US) 
Synthesis 
Uranium alkoxide chemistry. 1. Synthesis and the novel dimeric 
structure of the first homoleptic uranium(Ill) aryloxide com- 
plex, 14:29052 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 
OYSTERS 
Preservation 
Depuration of shellfish by irradiation: Final technical report, Oc- 
tober 1, 1987—March 31, 1989, 14:29523 (R;US) 
OZONE 
Air Pollution Monitoring 
Co-occurrence patterns of gaseous air-pollutant pairs at differ- 
ent minimum concentrations in the United States (journal 
version), 14:29378 (R;US) 
Environmental impacts 
Evaluation of the kriging method to predict 7-h seasonal mean 
ozone concentrations for estimating crop losses (journal ver- 
sion), 14:29377 (R;US) 


P 


P CODES 
Accuracy 
A PC-based package for interactive assessment of MHD equi- 
librium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:30066 (J;US) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 


PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PAKISTAN 
Small-Scale Hydroelectric Power Plants 
Hydro-electic power stations on man-made canals in Pakistan, 
14:28179 (RA;CA) 
PALLADIUM 
Annealing 
Pd,GaAs/GaAs, 14:28920 (BA;US) 
Catalytic Effects 
Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Dielectric Properties 
Process for obtaining multiple sheet resistances for thin film hy- 
brid microcircuit resistors, 14:29134 (P;US) 
Electronic Structure 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
Fermi Level 
Surface and interface electronic structure: Third year progress re- 
port, December 1, 1988—-November 30, 1989, 14:29836 (R;US) 
Molecular Structure 
The molecular structure of organic overlayers on palladium single 
crystal surfaces: ALEED and HREELS study, 14:28763 (R;US) 
PALLADIUM ALLOYS 
Scattering 
First principles theory of fermi-surface driven concentration 
waves in Cu-Pd;_, alloys, 14:28792 (BA;US) 
PALLADIUM ARSENIDES 
Transmission Electron Microscopy 
Contributions of electron microscopy to the understanding of re- 
actions on compound semiconductor surfaces, 14:28896 
(BA;US) 
PALLADIUM COMPLEXES 
Catalytic Effects 
Heterobimetallic complexes for CO reduction: Final report, 
March 1, 1985—January 31, 1989, 14:28973 (R;US) 
Chemical Preparation 
Synthesis and reactions of dinuclear palladium complexes con- 
taining methyls and hydride on adjacent palladium centers: 
reductive elimination and carbonylation reactions, 14:29016 
(J;US) 
PAPER INDUSTRY 
Emission 
Investigation of submicrometer aerosols for apportioning the im- 
pacts of airborne particulate matter at Deep Creek Lake: 
Final report, 14:29373 (R;US) 
PARABANIC ACID 
See IMIDAZOLES 
ORGANIC OXYGEN COMPOUNDS 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
Massively-parallel architectures for automatic recognition of vi- 
sual speech signals. Annual report, 14:30185 (R;US) 
On-line arithmetic algorithms and structures for VLSI. Final re- 
port, 15 December 1984-14 December 1987, 14:30186 (R;US) 
Parallel algorithms for computer vision. Annual report No. 2, 31 
August 1986-31 August 1987, 14:30192 (R;US) 
Run-time parallelization and scheduling of loops. Contract re- 
port, 14:30193 (R;US) 
Algorithms 
Performance evaluation of parallel algorithms and architectures 
in concurrent multiprocessor systems. Final report, January- 
September 1987, 14:30194 (R;US) 
Research notes, 14:30226 (J;US) 
Valiant’s maximum algorithm with sequential memory accesses. 
Technical report, 14:30189 (R;US) 
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Computer Architecture 
Accurate modeling of parallel scientific computations. Final re- 
port, 14:30188 (R;US) 
Implementing Recurrent Back Propagation on the Connection 
Machine. Final report, 14:30190 (R;US) 
Multistage linear-array assignment problem. Final report, 
14:30187 (R;US) 
Distributed Data Processing 
Lookahead in parallel discrete-event simulation, 14:30191 (R;US) 
Meetings 
Institute in parallel computing: Final report, 14:30196 (R;US) 
Programming Languages 
Implementation of an ADAMS prototype: the ADAMS prepro- 
cessor (AP), 14:30203 (R;US) 
PARAMAGNETISM 
Technology Assessment 
Magnetic separation of Department of Energy wastes, 14:28023 
(R;US) 
PARAMETRIC ANALYSIS 
Engineering 
Comparative analysis for Phase IIA and IIB experiments of the 
U.S/JAERI collaborative program on fusion blanket neutron- 
ics, 14:30161 (J;US) 
PARAMETRIC INSTABILITIES 
Electron Temperature 
Toroidal electron-temperature-gradient-driven electromagnetic 
drift wave instability, 14:29912 (R;SE) 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
WAVE EQUATIONS 
Numerical Solution 
The clumping method, 14:30201 (R;US) 
PARTIAL OXIDATION PROCESSES 
Reaction Kinetics 
Methane to methanol conversion, 14:28167 (R;US) 
PARTICLE BEAM FUSION ACCELERATOR 
Computer Architecture 
System manager's technical guide for PBFAII! control/monitor 
system, 14:29163 (R;US) 
PARTICLE BEAMS 
Beam Neutralization 
Astable resonator photoneutralization apparatus, 
(P;US) 
PARTICLE BOOSTERS 
Beam Dynamics 
Understanding and improving the Fermilab booster high field or- 
bit, 14:29186 (R;US) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
Mechanisms of new particle production, 14:29637 (RA;US) 
PARTICLE TRACKS 
Dielectric Track Detectors 
Range to cone length relations for light ions in CR-39, 14:29285 
(RA;BR) 
Length 
Range to cone length relations for light ions in CR-39, 14:29285 
(RA;BR) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
See also PARTICULATES 
Ground Level 
"Hot particles” collected after the Chernobyl accident, 14:29288 
(RA;BR) 
Isotope Ratio 
"Hot particles” collected after the Chernobyl accident, 14:29288 
(RA;BR) 
Poland 
"Hot particles” collected after the Chernobyl accident, 14:29288 
(RA;BR) 
PARTICULATES 
Deposition 
Effects of surface wetness on the evolution and vertical trans- 
port of submicron particles, 14:29389 (J;US) 


14:29262 


Environmental Transport 

Effects of surface wetness on the evolution and vertical trans- 

port of submicron particles, 14:29389 (J;US) 
Filtration 

Particulate generation and control in the PREPP [Process Ex- 

perimental Pilot Plant] incinerator, 14:28052 (R;US) 
Indoor Air Pollution 

Health-hazard evaluation report No. HETA 85-126-1932, Bryn 

Mawr Hospital, Bryn Mawr, Pennsylvania, 14:29381 (R;US) 
Mass Spectroscopy 

Supercritical fluid chromatography of polar organic compounds 
in combustion particulates. Final report. Report for 28 
September 1984-31 August 1987, 14:28729 (R;US) 

Removal 

Contactor/filter improvements, 14:28295 (P;US) 

Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, January-March 1989, 
14:27833 (R;US) 

Sampling 

Investigation of submicrometer aerosols for apportioning the im- 
pacts of airborne particulate matter at Deep Creek Lake: 
Final report, 14:29373 (R;US) 

Supercritical Fluid Chromatography 

Supercritical fluid chromatography of polar organic compounds 
in combustion particulates. Final report. Report for 28 
September 1984-31 August 1987, 14:28729 (R;US) 

Toxicity 

Acute, aquatic toxicity of selected mineral particles. Technical 

report, September 1985-October 1986, 14:29546 (R;US) 
Traps 

Development and demonstration of an automated trap system 

for a New York city bus fuels, 14:28727 (RA;CA) 
Water Pollution 

Acute, aquatic toxicity of selected mineral particles. Technical 

report, September 1985-October 1986, 14:29546 (R;US) 
PARTONS 
Distribution 

Improved parton distributions and W,Z production at pp-bar col- 

liders, 14:29688 (R;GB) 
Structure Functions 

Improved parton distributions and W,Z production at pp-bar col- 

liders, 14:29688 (R;GB) 
PBF REACTOR 
Neutron Capture Therapy 
Reactor physics design for an epithermal neutron beam at the 
power burst reactor facility, 14:28393 (J;DE) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PEAS 
Biological Stress 

Stomatal closure versus osmotic adjustment: a comparison of 

stress responses, 14:29499 (RA;US) 
PELLET INJECTION 
Plasma Guns 

Investigation of pellet acceleration by an arc heated gas gun, 

14:30033 (R;DK) 
Plasma Simulation 

C.1.T. alpha particle extraction and measurement: Low-Z ablation 
cloud profile simulation for alpha-particle diagnostics: Progress 
report, September 1988 to April 1989, 14:29921 (R;US) 

PELLETS (FUEL) 
See FUEL PELLETS 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Performance 

PEP as a synchrotron radiation source: Status and review, 

14:29272 (R;US) 
PEPTIDES 
See also POLYPEPTIDES 
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Amino Acid Sequence 
Partial sequence analysis of two members of the small multi- 
gene family encoding the largest subunit of RNA polymerase 
ll in soybean, 14:29463 (RA;US) 
PERSONAL COMPUTERS 
Computer Architecture 
A general install program to support the standard menu program 
for Mound personal computers, 14:30212 (R;US) 
A standard menu program for Mound personal computers, 
14:30211 (R;US) 
Computer Networks 
An evaluation of Ethernet via the proposed standard wiring plan, 
14:30214 (R;US) 
PERSONNEL 
See also ASTRONAUTS 
MILITARY PERSONNEL 


Radiation Doses 

Neutronics analysis of the laboratory microfusion facility, 

14:30072 (J;US) 
Specifications 

The Texas Railroad Commission, Oil and Gas Division under- 
ground injection control program: A peer review, 14:27872 
(R;US) 

PERSONNEL MONITORING 
Radiometric Analysis 

Daily intake of uranium from food and water in Utah population 

of the U.S.A., 14:29825 (RA;BR) 
Uranium Isotopes 
Daily intake of uranium from food and water in Utah population 
of the U.S.A., 14:29825 (RA;BR) 
PESTICIDES 
See also HERBICIDES 
Information Systems 

Pesticides in Ground Water Data Base. 1988 interim report, 
14:29426 (R;US) 

Organic Phosphorus Compounds 

Surface chemistry of organophosphorus compounds, 14:29369 
(R;US) 

PETROGRAPHY 
Image Processing 

Characterisation of coal and coke by automated petrographic 

analysis, 14:27823 (R;AU) 
PETROLEUM 
Chemical Analysis 

National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 

Chemical Composition 

Fundamental hydrodenitrogenation studies of polycyclic 
N-containing compounds found in heavy oils. 1. 5,6- 
benzoquinoline, 14:27887 (J;US) 

Coprocessing 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, 1 December 
1988-28 February 1989, 14:27886 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—-December 31, 
1988, 14:27894 (R;US) 

Denitrification 

Fundamental hydrodenitrogenation studies of polycyclic 
N-containing compounds found in heavy oils. 1. 5,6- 
benzoquinoline, 14:27887 (J;US) 

Energy Supplies 
Petroleum supply monthly, February 1989, 14:27890 (R;US) 
Enhanced Recovery 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 54, quarter ending 
March 31, 1988, 14:27876 (R;US) 

Hydrogenation 

Fundamental hydrodenitrogenation studies of polycyclic 
N-containing compounds found in heavy oils. 1. 5,6- 
benzoquinoline, 14:27887 (J;US) 


National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 

Marketing 
Petroleum marketing monthly, February 1989, 14:27891 (R;US) 
Prices 
Incentives, technology, and EOR, 14:27884 (J;US) 
Refining 
Alternatives for processing Canadian heavy oil, 14:27912 (R;CA) 
Reservoir Rock 
Incentives, technology, and EOR, 14:27884 (J;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DISTILLATES 
Inventories 
Fuel oil price and inventory survey, 1987-1988 heating season: 
Final technical report, 14:27888 (R;US) 
Prices 
Petroleum marketing monthly, February 1989, 14:27891 (R;US) 
PETROLEUM INDUSTRY 
Economic Analysis 
Economic and energy indicators. Bi-weekly report, 14:28511 
(R;US) 

Research Programs 

Incentives, technology, and EOR, 14:27884 (J;US) 

PETROLEUM PRODUCTS 

See also DIESEL FUELS 
Compiled Data 

Monthly Energy Review, February 1989, 14:27877 (R;US) 
Energy Supplies 

Petroleum supply monthly, February 1989, 14:27890 (R;US) 
Statistical Data 

International petroleum statistics report, May 1989, 14:27878 
(R;US) 

PETROLEUM REFINERIES 
Waste Water 
Fate and ecological impact of two refinery effluents as studied in 
mesocosms, 14:29554 (R;SE) 

PETROLEUM STOCKS 

See INVENTORIES 
PETTEN HIGH FLUX REACTOR 

See HFR REACTOR 
PHASE STUDIES 

Irrelevance of phase size in purification, 14:29023 (J;US) 
PHASE TRANSFORMATIONS 

Algorithms 
Parallel solutions of a 2-D phase change problem on a hyper- 
cube, 14:29118 (R;US) 
Mathematical Models 
Introductory lectures on critical phenomena, 14:29865 (R;IT) 
PHASEOLUS 
Viral Diseases 

Immunoreactivity of viral-induced pathogenesis-related proteins, 

14:29519 (RA;US) 
PHENOL 
Synthesis 
Synthesis and complexing properties of diaza-crown and cryptand 
ligands with inward-facing phenolic groups, 14:28980 (J;US) 
PHENOLS 
See also CRESOLS 
NITROPHENOL 
PHENOL 
Derivatization 
Mass spectrometry, 14:27822 (R;US) 
Electron Attachment 

Optically enhanced electron attachment to thiophenol, 14:29043 

(J;US) 
Photochemical Reactions 

Optically enhanced electron attachment to thiophenol, 14:29043 

(J;US) 
PHENYLAMINE 
See ANILINE 
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Nondestructive Analysis 





PHENYLETHYLENE 

See STYRENE 

PHI4-FIELD THEORY 
Perturbation Theory 
Scheme dependence of the perturbative series for a physical 
quantity in the gPHI*-theory, 14:29679 (R;XA) 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHOSPHATASES 
Enzyme Activity 

Carbon reduction cycle intermediates in water stressed, intact 

leaves, 14:29490 (RA;US) 
PHOSPHATE GLASS 
Radioactive Waste Processing 

Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 14:28111 (BA;US) 

Investigation of lead-iron-phosphate glass for SRP waste, 
14:28110 (BA;US) 

PHOSPHATE MINERALS 
Surface Mining 

Development of techniques for the use of trees in the reclama- 

tion of phosphate lands. Fina! report, 14:29409 (R;US) 
PHOSPHORUS 
Diffusion 

Grain boundary diffusion of phosphorous in silicon, 14:28927 

(J;US) 
PHOSPHORUS OXIDES 
Electrochemistry 
Evaluation of L/iCuO and Li/Cu,O(PO,4)2 D-cells, 14:28508 
(BA;US) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
Enzyme Activity 

Acetate kinase activity in Bradyrhizobium japonicum bacteroids, 
14:29452 (RA;US) 

Enzymes of sucrose hydrolysis in soybean nodules, 14:29504 
(RA;US) 

Fractionation 
Ca*+-dependent, calmodulin-activated protein kinases from cas- 
tor bean endosperm, 14:29464 (RA;US) 
PHOTOCELLS 
See PHOTOELECTRIC CELLS 
PHOTOCHEMICAL OXIDANTS 
Environmental Impacts 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 1. Method of assessment and appended data. 
Final report, 14:29366 (R;US) 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 2. A sample environmental assessment. Final 
report, 14:29368 (R;US) 

PHOTOCHEMISTRY 
Research Programs 
Radiation Laboratory, University of Notre Dame: Quarterly re- 
port, January 1—March 31, 1989, 14:29045 (R;US) 
PHOTOCONDUCTORS 
Testing 
Photoconductive circuit element reflectometer, 14:29325 (P;US) 
PHOTODETECTORS 
Performance 
Optical receivers for wide band data transmission systems, 
14:29133 (J;US) 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
Voltametry 

Cyclic voltammetry at semiconductor photoelectrodes. 1. Ideal 
surface-attached redox couples with ideal semiconductor be- 
havior, 14:29029 (J;US) 


PHOTOFISSION 
Cross Sections 

Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 

Gamma Radiation 

Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 

PHOTOGRAPHS 

See IMAGES 
PHOTOMAGNETIC EFFECT 

See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 

See PHOTONS 
PHOTON BEAMS 

Beam Monitoring 

Automatic steering of x-ray beams from NSLS insertion devices 

using closed orbit feedback, 14:29225 (R;US) 
Beam Optics 

Coherent laser-beam addition: an application of binary-optics 

technology, 14:29087 (R;US) 
Monochromatic Radiation 

Fission studies with polarized and monochromatic photon 

beams, 14:29763 (RA;BR) 
Polarized Beams 

Fission studies with polarized and monochromatic photon 

beams, 14:29763 (RA;BR) 
PHOTON TRANSPORT 
Monte Carlo Method 

The effect of coherent scattering in photon radiation transport 

calculations, 14:29815 (R;US) 
PHOTONS 
Detection 

Photons, electrons and muons in past, present and future, 

14:29280 (R;US) 
Electron Detection 

Photons, electrons and muons in past, present and future, 

14:29280 (R;US) 
PHOTOSYNTHESIS 
Atomic Models 

Evaluation of approximations in molecular exciton theory. 1. Ap- 
plications to dimeric systems of interest in photosynthesis, 
14:28259 (J;US) 

Inhibition 

Carbon reduction cycle intermediates in water stressed, intact 
leaves, 14:29490 (RA;US) 

Determining the role of light and stress effects on photosynthe- 
sis, 14:29493 (RA;US) 

Effects of drought, salinity and soil compaction on photosynthe- 
sis, transpiration and carbon isotope composition of plants, 
14:29494 (RA;US) 

Late synthesis of a 50 Kd, thylakoid-bound polypeptide accom- 
panies photochemical and fluorescence induction changes in 
heat-stressed wheat, 14:29544 (RA;US) 

Metabolic changes during declines of photosynthesis: re- 
sponses to dry air and to abscisic acid, 14:29491 (RA;US) 

Non-stomatal, primary dehydration effects on photosynthesis: 
possible mechanisms for reversible and irreversible damage, 
14:29492 (RA;US) 

Photoinhibition-like response in heat-stressed wheat?, 14:29545 
(RA;US) 

Photophosphorylation at low water potentials, 14:29489 (RA;US) 

Role of osmotic adjustment in maintaining chloroplast volume 
during stress, 14:29451 (RA;US) 

Measuring Methods 

Method and apparatus for nondestructive in vivo measurement 

of photosynthesis, 14:29484 (P;US) 
Nondestructive Analysis 

Method and apparatus for nondestructive in vivo measurement 

of photosynthesis, 14:29477 (P;US) 
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Research Programs 
Electrochemical and optical studies of model photosynthetic 
systems: Progress report, 1 July 1988-30 June 1989, 
14:28254 (R;US) 
PHOTOSYNTHETIC BACTERIA 
Photosynthetic Reaction Centers 
Characterization of pigment-proteins from Prochlorothrix hol- 
landica, a novel prokaryote containing chlorophyll A and B, 
14:29470 (RA;US) 
PHOTOSYNTHETIC MEMBRANES 
Ultrastructural Changes 
Possible involvement of cell wall polysaccharides with resis- 
tance to a phytotoxic aphid in wheat, 14:29455 (RA;US) 
PHOTOSYNTHETIC REACTION CENTERS 
See also CHLOROPHYLL-BINDING PROTEINS 
Photochemical Reactions 
Structured hole-burned spectra of reaction centers of 
rhodopseudomonas viridis, 14:29035 (J;US) 
Ultrastructural Changes 
Photoinhibition-like response in heat-stressed wheat?, 14:29545 
(RA;US) 
PHOTOVOLTAIC CELLS 
Design 
Summary of studies that examine the effects of spectral solar 
radiation variations on PV [photovoltaic] device design and 
performance, 14:28257 (R;US) 
Performance 
Summary of studies that examine the effects of spectral solar 
radiation variations on PV [photovoltaic] device design and 
performance, 14:28257 (R;US) 
Research Programs 
Photovoltaic Advanced Research and Development Project, so- 
lar radiation research: Annual report, 1 October 1987-30 
September 1988, 14:28256 (R;US) 
PHYSICAL PROPERTIES 
See also THERMODYNAMIC PROPERTIES 
Probabilistic Estimation 
An expert advisor for the selection of thermodynamic property 
estimation methods, 14:30218 (R;US) 
Pl-1016 RESONANCES 
See MESONS 
PICEANCE CREEK BASIN 
Coal Deposits 
Development and evaluation of technology for methane produc- 
tion from a deep coal seam in the Piceance Basin. Final 
report, April 15, 1983-December 31, 1987, 14:27905 (R;US) 
Coastal Regions 
Multiwell Experiment final report: 3. The coastal interval of the 
Mesaverde formation, 14:27899 (R;US) 
Fractured Reservoirs 
Differences in fracture characteristics and related production, 
14:27901 (J;US) 
PIERCE ELECTRON GUNS 
Performance 
Pierce-Wiggler electron beam system for 250 GHz GYRO- 
BWO: Final report, 14:29611 (R;US) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PION BEAMS 
Fission 
Pion-induced fission of actinide targets, 14:29762 (RA;BR) 
PION MINUS REACTIONS 
Capture 
=~ capture on the deuteron as a dibaryon search, 14:29805 
(J;US) 
PION PLUS-PROTON INTERACTIONS 
Particle Production 
Streamer chamber search for narrow hadrons, with a muon- 
enriched trigger, 14:29651 (RA;US) 
PION-NUCLEON INTERACTIONS 
Coupling Constants 
Quark mass differences and isospin violation in the pion- 
nucleon coupling constants, 14:29697 (J;US) 


Resonance Particles 
Modified Skyrme model without Skyrme term, 14:29783 (R;XA) 
Skyrme Potential 
Modified Skyrme model without Skyrme term, 14:29783 (R;XA) 
PIONIZATION 
Carbon 12 Reactions 

Charged pion production and projectile breakup in 85A MeV '2C 

induced heavy ion reactions, 14:29729 (R;SE) 
PIONS MINUS 
Electroproduction 

Direct compatibility check of the CEA and Cornell electroproduc- 

tion pion form factor data with e*e- ones, 14:29682 (R;SU) 
Leptonic Decay 

Phenomenological connections of the processes 7~->v-bar3e, 
m7->v-barey, a;->mrho, ay->ay and 7°->+77, 14:29678 
(R;XA) 

PIONS NEUTRAL 
Particle Production 

Direct photon physics from CERN experiment UAG6, 14:29644 
(R;XC) 

PIONS PLUS 
Electroproduction 

Direct compatibility check of the CEA and Cornell electroproduc- 

tion pion form factor data with e*e~ ones, 14:29682 (R;SU) 
PIPELINES 
Monitoring 

Nonconventional means for monitoring pipelines in areas of 

subsidence or soil movement, 14:27907 (R;US) 
Stress Corrosion 

Prediction of SCC susceptibility based on mechanical properties 
of line pipe steels: Topical report, November 15, 1988, 
14:28738 (R;US) 

Test Facilities 

Unfrozen water contents of undisturbed and remolded Alaskan 
silt as determined by nuclear magnetic resonance, 14:27906 
(R;US) 

PIPES 
Corrosion 

Erosion/corrosion-induced pipe wall thinning in US Nuclear 

Power Plants, 14:28305 (R;US) 
Dynamic Loads 

Qualification of LMFBR piping systems for external and internal 

extreme loads by strain assessments, 14:28319 (R;US) 
Erosion 

Erosion/corrosion-induced pipe wall thinning in US Nuclear 

Power Plants, 14:28305 (R;US) 
Failures 

Review of pipe-break probability assessment methods and data 
for applicability to the advanced neutron source project for 
Oak Ridge National Laboratory, 14:28398 (R;US) 

Fracture Properties 

A study of the yield/tensile ratio and its effect on line-pipe be- 
havior, 14:28739 (R;US) 

Toughness of ferritic piping steels: Final report, 14:28301 (R;US) 

Freezing 
Cryogenic pipe freezing - A theoretical model, 14:29080 (R;SE) 
Stress Corrosion 

An overview of environmental degradation of materials in nu- 

clear power plant piping systems, 14:28358 (BA;US) 
Welded Joints 

Closeout of IE Bulletin 79-03A: Longitudinal weld defects in 
ASME SA-312 Type 304 stainless steel pipe, 14:28308 (R;US) 

Radiographic and ultrasonic testings of welded joints of 6063 
aluminium alloy, 14:28758 (R;BR;In Portuguese) 

Welded joint integrity analysis: relative criticality of weld defect 
and remote deformation. Memorandum report, 14:29122 
(R;US) 

PITTING CORROSION 
Electrochemistry 

Electrochemical cell and electrode designs for high- 
temperature/high-pressure kinetic measurements, 14:28372 
(BA;US) 
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PLASMA DIAGNOSTICS 
Research Programs 





PLANNING 
Implementation 

Oak Ridge National Laboratory implementation pian for DOE 

Order 5820.2A, 14:28067 (R;US) 
Modifications 

Shippingport Station Decommissioning Project: FY 1988 annual 
progress report, October 1, 1987—September 30, 1988, 
14:28143 (R;US) 

PLANT CELLS 
Biological Stress 

Role of osmotic adjustment in maintaining chloroplast volume 

during stress, 14:29451 (RA;US) 
Cell Differentiation 

Agrobacterium auxin and cytokinin biosynthetic genes as tools 
for understanding the roles of phytohormones in pliant devel- 
opment, 14:29449 (RA;US) 

Dehydration 

Abscisic acid levels in isolated guard cells of water-stressed Vi- 
cia faba (L.) leaves as determined using a highly sensitive 
EIA, 14:29466 (RA;US) 

Carbon reduction cycle intermediates in water stressed, intact 
leaves, 14:29490 (RA;US) 

Non-stomatal, primary dehydration effects on photosynthesis: 
possible mechanisms for reversible and irreversible damage, 
14:29492 (RA;US) 

Photophosphorylation at low water potentials, 14:29489 (RA;US) 

Preanthesis water deficits alter distribution of photosynthetic ca- 
pacity in the whole plant, 14:29503 (RA;US) 

Stomatal closure versus osmotic adjustment: a comparison of 
stress responses, 14:29499 (RA;US) 

PLANT GROWTH 
Optimization 

Accelerating energy crop growth via genetic techniques, 

14:28252 (R;US) 
PLANT TISSUES 
Biological Stress 
Leaf photosynthesis and conductance of selected triticum 
species at different water potentials, 14:29502 (RA;US) 
PLANTS 
See also ALGAE 
TREES 


Biological Stress 

Determining the role of light and stress effects on photosynthe- 
sis, 14:29493 (RA;US) 

Effects of drought, salinity and soil compaction on photosynthe- 
sis, transpiration and carbon isotope composition of plants, 
14:29494 (RA;US) 

Non-stomatal, primary dehydration effects on photosynthesis: 
possible mechanisms for reversible and irreversible damage, 
14:29492 (RA;US) 

Environmental Impacts 

Environmental impact research program: distance-sampling 
techniques. Section 6.2.2. US Army Corps of Engineers 
Wildlife Resources Management Manual. Final report, 
14:28512 (R;US) 

Ignition 

Nuclear winter source-term studies. Volume 1. Ignition of silo- 
field vegetation by nuclear weapons. Technical report, 1 
January 1985-1 February 1986, 14:29348 (R;US) 

Inventories 

Status of the flora and fauna on the Nevada Test Site: Results 
of continuing basic environmental research, January— 
December 1987, 14:28027 (R;US) 

Photosynthesis 

Method and apparatus for nondestructive in vivo measurement 

of photosynthesis, 14:29484 (P;US) 
Uptake 

Plant uptake of 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 
and 2-amino-4,6-dinitrotoluene using '*C-labeled and unla- 
beled compounds. Final report, 14:29547 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 
SOLID-STATE PLASMA 
Beam Neutralization 
Plasma compensation effects with relativistic electron beams, 
14:29196 (R;US) 
Diffusion 
Generalized discrete mapping treatment of nonresonant ripple 
transport in a tokamak, 14:29970 (J;US) 
Drift Instability 
Properties of ion temperature gradient drift instabilities in H- 
mode plasmas, 14:29960 (J;US) 
Ecr Heating 
DIill-D latest results and implications, 14:30044 (J;US) 
Magnetic cusp contours and measured ECRH surfaces, 
14:29962 (J;US) 
Electric Currents 
Analysis of Z-pinch dynamics with application to fibers, 
14:29964 (J;US) 
Electron Spectra 
Electron behavior during electron cyclotron resonance heating 
in a stellarator, 14:29965 (J;US) 
Equilibrium 
M = 1 helicity source spheromak experiment, 14:29966 (J;US) 
Optimization of elongated plasma shapes and their current pro- 
files with respect to pressure-driven modes, 14:29963 (J;US) 
icr Heating 
Materials tests and analyses of Faraday shield tubes for ICRF 
antennas, 14:29957 (J;US) 
Resonant double loop antenna development at ORNL, 
14:29956 (J;US) 
TFTR results and plans, 14:30042 (J;US) 
interactions 
Plasma simulation and surface effects in a high-field tokamak 
ignition experiment, 14:30075 (J;US) 
Molecular Structure 
Copper x-ray absorption spectroscopic studies of the bovine 
plasma amine oxidase-sulfide complex, 14:29443 (J;US) 
Research Programs 
Theoretical studies of edge physics and plasma-wall interac- 
tions: Final report, 14:30034 (R;US) 
Synchrotron Radiation 
Information content of transient synchrotron radiation in toka- 
mak plasmas, 14:29972 (J;US) 
Turbulence 
Statistical mechanics of a two-field model of drift wave turbu- 
lence, 14:29632 (J;US) 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Control Systems 
Linear optimal control of tokamak fusion devices, 14:29931 
(R;US) 
Plasma Guns 
Low-pressure water-cooled inductively coupled plasma torch, 
14:30175 (P;US) 
Poloidal Field Divertors 
Passive vertical stability in the next generation tokamaks, 
14:30064 (J;US) 
Reverse-Field Pinch 
Neutron production by reversed field pinches, 14:30150 (J;US) 
PLASMA DIAGNOSTICS 
Computational simulations of the Laguna foil implosion experi- 
ments, 14:29926 (R;US) 
Research Programs 
Aerospace and energetics research program: Annual report, 15 
August 1987—14 August 1988, 14:29919 (R;US) 
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PLASMA DISRUPTION 









PLASMA DISRUPTION 

Evaluation of liquid metal protection of a limiter/divertor in fusion 
reactors, 14:30144 (J;US) 

Mode Locking 
Wall locking and density limit disruptions, 14:29914 (R;SE) 
Parametric Analysis 

Stability and erosion of melt layers formed during plasma dis- 

ruptions, 14:30067 (J;US) 
PLASMA GUNS 
Low Pressure 
Low-pressure water-cooled inductively coupled plasma torch, 
14:30175 (P;US) 
PLASMA HEATING 
Microwave Amplifiers 
A survey of ECH microwave technology, 14:29953 (J;US) 
Rt Systems 

Quiver-kinetic formulation of radio-frequency heating and con- 
finement in collisional edge plasmas, 14:29961 (J;US) 

RF accelerated high energy (1-3 MeV) neutral beams for toka- 
mak plasma heating, current drive and alpha diagnostics, 
14:30098 (J;US) 

The technology of the ion cyclotron range of frequencies, 
14:29952 (J;US) 

PLASMA MICROINSTABILITIES 
Variational Methods 
Turbulence and abnormal transport in tokamak plasmas, 
14:29924 (R;FR;In French) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
Microwave Equipment 

Magnetic cusp contours and measured ECRH surfaces, 

14:29962 (J;US) 
PLASMA SIMULATION 
Current-Drive Heating 

Ignition and steady-state current drive capability of INTOR 

plasma, 14:30128 (J;US) 
Magnetohydrodynamics 

Fully toroidal fluid model for low frequency modes in magnetized 

plasmas, 14:29913 (R;SE) 
Plasma Waves 

Technology and physics implications of oscillating-field current 

drive in reversed-field pinches, 14:29958 (J;US) 
PLASMA SWITCHES 
Computerized Simulation 

Plasma switches for high current and fast time scale operation, 

14:29934 (R;US) 
Design 

Binary and ternary gas mixtures with temperature enhanced dif- 
fuse glow discharge characteristics for use in closing 
switches, 14:29328 (P;US) 

PLASMA WAVES 
Temperature Measurement 

Electron temperature measurements of the thermonuclear 
plasma in the TFTR tokamak using millimeter wave plasma 
emission, 14:29941 (BA;US) 

PLASTIC FOAMS 
Chemical Preparation 

Low-density polystyrene foams for direct-drive laser ICF targets, 

14:30008 (RA;US) 
Freons 

CFC in plastic foams: possibilities for tracing residues of CFC 

from the manufacturing process, 14:29382 (R;SE;In Swedish) 
Uses 
Low-density polystyrene foams for direct-drive laser ICF targets, 
14:30008 (RA;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Design 

High energy particle tracking using scintillating fibers and solid 

state photomultipliers, 14:29282 (R;US) 








Radiation Monitors 
Plastic scintillation detector used as water radiation monitor in a 
swimming-pool research 2 MW reactor. Correlation analysis 
between detector results and personnel dosimetry, 14:29287 
(RA;BR) 
Uses 
Plastic scintillation detector used as water radiation monitor in a 
swimming-pool research 2 MW reactor. Correlation analysis 
between detector results and personnel dosimetry, 14:29287 
(RA;BR) 
Water 
Plastic scintillation detector used as water radiation monitor in a 
swimming-pool research 2 MW reactor. Correlation analysis 
between detector results and personnel dosimetry, 14:29287 
(RA;BR) 
PLASTIC SCINTILLATORS 
Pion Detection 
Construction and performance of a plastic scintillating fiber tar- 
get for a rare kaon decay experiment, 14:29274 (R;US) 
PLATINUM 
Absorption Spectroscopy 
Anomalous wide-angle X-ray scattering and X-ray absorption 
spectroscopy of supported Pt-Mo bimetallic clusters. 1. Ex- 
perimental technique, 14:28994 (J;US) 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Electron Diffraction 
Leed intensity analysis of the surface structures of Pt(111) and 
of CO adsorbed on Pt(111) in the c(4x2) arrangement, 
14:28789 (BA;US) 
Electronic Structure 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
Nuclear Structure 
Anomalous wide-angle X-ray scattering and X-ray absorption 
spectroscopy of supported Pt-Mo bimetallic clusters. 2. 
Atomic and electronic structure, 14:28995 (J;US) 
Performance 
Development of second generation high performance electrocat- 
alysts for phosphoric acid fuel cells (PAFC), 14:28616 (RA;US) 
Sorptive Properties 
Study by xenon NMR of platinum particles supported on alu- 
mina, 14:29001 (J;US) 
Supply and Demand 
Fuel cell commercialization and platinum availability, 14:28649 
(RA;US) 
PLATINUM ALLOYS 
Catalytic Effects 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Microstructure 
Advanced electrocatalysts for phosphoric acid fuel cells, 
14:28605 (RA;US) 
Performance 
Development of second generation high performance electrocat- 
alysts for phosphoric acid fuel cells (PAFC), 14:28616 (RA;US) 
PLATINUM COMPOUNDS 
Photochemical Reactions 
Interfacial photoreactions at the photosynthetic membrane inter- 
face: an upper limit for the number of platinum atoms required 
to form a_ hydrogen-evolving platinum metal catalyst, 
14:29037 (J;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGS 
See CLOSURES 
PLUMES 
Air Pollution 
Development of vapor-dispersion models for nonneutrally buoy- 
ant gas mixtures - analysis of TFI/NHg3 test data. Final report, 
March 1986-March 1987, 14:29364 (R;US) 
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POLY(VINYLIDENE FLUORIDE) 





Visibility 
Plume visual-impact screening and analysis (for microcomput- 
ers). Software, 14:29379 (R;US) 
PLUTONIC ROCKS 
See also GRANITES 
Age Estimation 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
Isotope Dating 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
PLUTONIUM 
Extraction 
The separation of neptunium and plutonium from nitric acid us- 
ing n-octyl(phenyl)-N, N-diisobutylcarbamoyimethylphosphine 
oxide extraction and selective stripping, 14:28951 (R;US) 
Gamma Spectroscopy 
Simulations of isotopic analysis of plutonium by gamma-ray 
spectroscopy near 640 keV: Some scaling rules for experi- 
ment design, 14:28966 (R;US) 
Isotope Ratio 
Simulations of isotopic analysis of plutonium by gamma-ray 
spectroscopy near 640 keV: Some scaling rules for experi- 
ment design, 14:28966 (R;US) 
Materials Recovery 
Design of alpha bearing industrial waste processing facility as- 
sociated with a nuclear fuel fabrication plant: incineration and 
ashes containment, 14:27998 (RA;US) 
Radiation Detection 
Beta/alpha continuous air monitor, 14:29298 (P;US) 
Radionuclide Migration 
Radiccolloid formation in waste package leach tests with Savan- 
nah River defense waste glass in salt brine, 14:28133 (BA;US) 
Recovery 
Software design for the instrument contro] computer at new spe- 
cial recovery, 14:30209 (R;US) 
PLUTONIUM 238 TARGET 
Neutron Reactions 
Evaluated neutron data for plutonium-238 (Report No. 3), 
14:29765 (R;XA) 
PLUTONIUM 239 
Radioecological Concentration 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
PLUTONIUM 239 TARGET 
Cross Sections 
Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 
Photofission 
Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 
PLUTONIUM 241 
Neutron Reactions 
R-matrix analysis of the 2*'Pu neutron cross sections in the en- 
ergy range thermal to 300 eV, 14:29768 (R;US) 
PNEUMATIC TRANSPORT 
Measuring Instruments 
Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly progress report, 1 January 
1989-31 March 1989, 14:27845 (R;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIMETERS 
A Michelson interferometer/polarimeter on the Tokamak Fusion 
Test Reactor (TFTR), 14:29942 (BA;US) 
Design 
Use of proportional tubes in a muon polarimeter, 14:29302 (J;US) 
POLARIZED NUCLEI 
See ORIENTED NUCLEI 


POLARONS 
Ferromagnetic Materials 

Localized magnetic polaritons in thin flims, 14:29846 (R;BR;In 

Portuguese) 
Thin Films 

Localized magnetic polaritons in thin flims, 14:29846 (R;BR;In 

Portuguese) 
POLLUTANTS 
Mass Transfer 
Field studies for determining the characteristics and dynamics of 
local circulations, 14:29386 (R;US) 
POLLUTION CONTROL EQUIPMENT 
See also BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
Desulfurization 

Energy management and environmental protection Proceed- 

ings, 14:29142 (R;FR;In French) 
Energy Conservation 

Energy management and environmental protection Proceed- 

ings, 14:29142 (R;FR;In French) 
Industrial Plants 

Energy management and environmental protection Proceed- 

ings, 14:29142 (R;FR;In French) 
Meetings 

Energy management and environmental protection Proceed- 

ings, 14:29142 (R;FR;In French) 
Performance 

Proceedings: First combined flue gas desulfurization and dry 
SOz control symposium, 14:28292 (R;US) 

Proceedings: First combined flue gas desulfurization and dry 
SOz control symposium, 14:28293 (R;US) 

POLLUTION REGULATIONS 

Economic analysis of proposed site-specific changes to water- 
quality regulations affecting Borden Chemical Company. Final 
report, 14:29439 (R;US) 

Economic Impact 

Economic-impact study of proposed amendments to Illinois Ad- 
ministrative Code 604.203 and 605.104 of Subtitle F, public 
water supplies (trinalomethanes) R84-12. Final report, 
14:29437 (R;US) 

POLLUTION SOURCES 

Atmospheric emissions of arsenic, cadmium, mercury and zinc 

in Europe in 1982, 14:29374 (R;NO) 
Detection 
Groundwater monitoring in 1988 at three Oak Ridge National 
Laboratory inactive waste impoundments, 14:28066 (R;US) 
POLOIDAL DIVERTORS 
See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Computer Codes 

An eigenexpansion technique for modelling plasma start-up, 

14:30118 (J;US) 
Design 

Design and R and D for the 22 T central solenoid for CIT, 
14:30117 (J;US) 

MHD equilibrium methods for ITER [International Thermonu- 
clear Experimental Reactor] PF [poloidal field] coil design and 
systems analysis, 14:30026 (R;US) 

Poloidal field system analysis and scenario development for 
ITER, 14:30121 (J;US) 

Failures 

On the consequences of electrical failures of PF magnet sys- 

tems for fusion reactors, 14:30119 (J;US) 
POLONIUM 218 
Ecological Concentration 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 
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POLYATOMIC MOLECULES 
Relaxation 





POLYATOMIC MOLECULES 
Relaxation 
Picosecond laser study of polyatomic molecules: Progress re- 
port, 14:29595 (R;US) 
POLYCYCLIC AROMATIC AMINES 
Particulates 
Supercritical fluid chromatography of polar organic compounds 
in combustion particulates. Final report. Report for 28 
September 1984-31 August 1987, 14:28729 (R;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Reactions 
Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 
Electron Transfer 
Regioselective carbon-oxygen bond cleavage reactions of 
aromatic ethers and esters with potassium metal/18-crown- 
6/THF as the electron-transfer reagent, 14:29015 (J;US) 
Photochemical Reactions 
Electron spin resonance and electron spin echo modulation of 
n-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization in sodium versus lithium dodecyl sulfate micellar 
solutions: effect of 15-crown-5 and 18-crown-6 ether addition, 
14:29039 (J;US) 
Synthesis 
Proton-ionizable crown compounds. 16. Synthesis, structural fea- 
tures, and cation transport studies of crown ethers containing 
the 4-pyridone n-hydroxide subcyclic group, 14:28987 (J;US) 
Synthesis and complexing properties of diaza-crown and cryptand 
ligands with inward-facing phenolic groups, 14:28980 (J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
Auger Effect 
Correlation in the Auger spectrum of polyethylene, 14:28945 
(J;US) 
Molecular Structure 
Studies of the permeability coefficient of polyethylene terephta- 
late and the influence of protons implanted on polymer 
molecular structure, 14:29604 (R;BR;In Portuguese) 
Permeability 
Studies of the permeability coefficient of polyethylene terephta- 
late and the influence of protons implanted on polymer 
molecular structure, 14:29604 (R;BR;In Portuguese) 
Small Angle Scattering 
Studies of the permeability coefficient of polyethylene terephta- 
late and the influence of protons implanted on polymer 
molecular structure, 14:29604 (R;BR;In Portuguese) 
POLYMERS 
Chemical Preparation 
Synthesis of boron nitride via a polymeric vinylpentaborane pre- 
cursor, 14:28988 (J;US) 
Deposition 
Study of factors affecting the deposition of smooth plasma poly- 
mers, 14:30003 (RA;US) 
Electrochemistry 
Electrochemical studies of thin films of conducting polymers and 
conducting polymer composites deposited on metal and semi- 
conductor electrodes, 14:28917 (BA;US) 
Mechanical Properties 
Super-strong self-reinforcing polymeric matrices formed by the 
first super-strong polymers, 14:28881 (R;US) 
Solvent Properties 
The use of basic polymer sorbents for the recovery of acetic 
acid from dilute aqueous solution, 14:28982 (J;US) 
Viscosity 
Technical note: 
14:29120 (J;US) 
Yield Strength 
Technical note: 
14:29120 (J;US) 
POLYPEPTIDES 
See also KININS 


The yield stress: An engineering reality, 


The yield stress: An engineering reality, 


Biosynthesis 
Late synthesis of a 50 Kd, thylakoid-bound polypeptide accom- 
panies photochemical and fluorescence induction changes in 
heat-stressed wheat, 14:29544 (RA;US) 
POLYPROPYLENE 
Mechanical Properties 
Effects of temperature and strain rate on the nonlinear compres- 
sive mechanical behavior of polypropylene, 14:28889 (R;US) 
POLYSACCHARIDES 
See also CELLULOSE 
DEXTRIN 
HEMICELLULOSE 
Biological Functions 
Possible involvement of cell wall polysaccharides with resis- 
tance to a phytotoxic aphid in wheat, 14:29455 (RA;US) 
POLYSTYRENE 
Drying 
Drying studies on 
14:30018 (RA;US) 
Heat Flux 
Modeling of heat flux distortion around heat flux sensors, 
14:28685 (BA;US) 
Melting 
Free-expansion melting of a colloidal monolayer, 14:28936 (J;US) 
Molding 
Development of die system for molding target parts from 
polystyrene, 14:30024 (RA;US) 
POLYSULFIDES 
See SULFIDES 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
POLYVINYLS 
See also POLYSTYRENE 
Membrane Transport 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986—-December 1989, 
14:28875 (R;US) 
POPLARS 
Short Rotation Cultivation 
Accelerating energy crop growth via genetic techniques, 
14:28252 (R;US) 
PORTS 
See HARBORS 
POSITIVE IONS 
See CATIONS 
POSITRON BEAMS 
Polarization 
Radiative polarization in high-energy storage rings, 14:29177 
(R;US) 
POSITRON DETECTION 
Performance Testing 
Construction and performance of a position detector for the UA1 
Uranium — TMP [Tetramethylpentane] calorimeter, 14:29278 
(R;CH) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POST-IRRADIATION EXAMINATION 
Barc 
Decade of Radiometallurgy Division, 14:28360 (R;IN) 
POSTULATED PARTICLES 
See also HIGGS BOSONS 
PARTONS 
QUARKS 
TOP PARTICLES 
Electron-Positron Interactions 
High-sensitivity measurements of the excitation function for 
Bhabha scatteiing at MeV energies, 14:29668 (R;DE) 
POTABLE WATER 
See DRINKING WATER 


inverse-emulsion polystyrene foams, 
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POWER REACTORS 
Source Terms 





POTASSIUM 
X-Ray Spectra 
Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 
POTASSIUM 40 
Beta Decay 
High amplitude events in microchannel plates, 14:29311 (J;US) 
POTASSIUM CARBONATES 
Corrosive Effects 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Electrical Properties 
Optimization of molten carbonate fuel cell electrolyte, 14:28613 
(RA;US) 
Phase Diagrams 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
POTASSIUM CHLORIDES 
Thermodynamics 
Mathematical modeling of LiAI/LICI,KCV/FeS celis, 14:28667 
(J;US) 
POTASSIUM COMPLEXES 
Electron Transfer 
Regioselective carbon-oxygen bond cleavage reactions of 
aromatic ethers and esters with potassium metal/18-crown- 
6/THF as the electron-transfer reagent, 14:29015 (J;US) 
POTASSIUM OXIDES 
Crystal Structure 
Low-temperature structure of Bap gKo.4BiO3, 14:28941 (J;US) 
POWDERS 
Synthesis 
Method for synthesizing powder materials, 14:28770 (P;US) 
Synthesis of ultrafine powders by microwave heating, 14:28868 
(P;US) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER DEMAND 
Management 
Demand-side management strategies for the 90s: Proceedings, 
Volume 2, 14:28535 (R;US) 
International workshop on innovative DSM [demand-side man- 
agement] techniques: Proceedings, 14:28534 (R;US) 
The third annual EPRI-CRIEPI conference: Proceedings, 
14:28281 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Automation 
Distribution automation applications software for the Athens Util- 
ities Board, 14:28543 (B;US) 
Computerized Control Systems 
Measuring and analyzing the impact of voltage and capacitor 
control with high speed data acquisition, 14:28288 (B;US) 
Load Management 
Measuring and analyzing the impact of voltage and capacitor 
control with high speed data acquisition, 14:28288 (B;US) 
Reliability 
Monitoring load control at the feeder level using high speed 
monitoring equipment, 14:28286 (B;US) 
POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 
Environmental Impacts 
A fisheries evaluation of the Richland and Wapato canal fish 
screening facilities, Spring 1987: Annual report, 14:28219 
(R;US) 
An assessment of freeze brand and PIT tag recovery data at 
McNary Dam: Annual report, 1987, 14:28225 (R;US) 
Augmented fish health monitoring: Annual report, 1987-88, 
14:28229 (R;US) 
Dworshak Dam impacts assessment and fishery investigation: 
Annual report, FY 1987, 14:28227 (R;US) 
Dworshak Reservior investigations: trout, bass and forage 
species: Annual report, 1987, 14:28226 (R;US) 
Effect of the operation of Kerr and Hungry Horse dams on the 
reproductive success of kokanee in the Flathead system: Fi- 
nal report, FY 1987, 14:28230 (R;US) 


Effects of water levels on productivity of Canada geese in the 
northern Flathead Valley: Final report, 14:28221 (R;US) 

Evaluation and monitoring of Idaho habitat enhancement and 
anadromous fish natural production: Annual report, 1986, 
14:28220 (R;US) 

Instream flows needed for successful migration and rearing of 
rainbow and westslope cutthroat trout in selected tributaries of 
the Kootenai River: Final report, FY 1988, 14:28224 (R;US) 

Kokanee stock status and contribution of Cabinet Gorge Hatch- 
ery, Lake Pend Oreille, Idaho: Annual progress report, FY 
1987, 14:28223 (R;US) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities: Annual report, December 1988, 
14:28222 (R;US) 

Wildlife protection, mitigation, and enhancement planning Dwor- 
shak Reservoir: Phase |: Final report, 14:28228 (R;US) 

Forecasting 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
Load Analysis 
Load forecasting in power networks, 14:28537 (R;SE;In Swedish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 

See also BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-4 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
CHINON-2 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
EBR-2 REACTOR 
FITZPATRICK REACTOR 
GENTILLY REACTOR 
JPDR REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
NIEDERAICHBACH REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
SHIPPINGPORT REACTOR 
SHOREHAM REACTOR 
SPACE POWER REACTORS 
THERMIONIC REACTORS 
THREE MILE ISLAND-2 REACTOR 

After-Heat 

CEA fission product radioactivity data file and its assessment, 

14:28351 (R;FR) 
Decontamination 

Community’s research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 

Fracture Mechanics 

Microstructural aspects of the fracture toughness cleavage- 

fibrous transition for reactor-grade steel, 14:28453 (BA;US) 
Performance Testing 

An analysis of tritium and fissile fuel exchange in fusion-fission 

systems, 14:30138 (J;US) 
Radioactive Wastes 

Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 

Reactor Dismantling 

Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 

Source Terms 

CEA fission product radioactivity data file and its assessment, 

14:28351 (R;FR) 
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POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 


Electrical Insulators 
Instrumentation system used to determine the effects of steep 
front short duration impulses on electric power system insula- 
tion, 14:28289 (J;US) 
Load Management 
Sodium sulfur load leveling battery design, 14:28498 (RA;US) 
Radiators 
Rotating bubble membrane radiator, 14:28290 (P;US) 
Testing 
RF pulse compression experiment at SLAC, 14:29251 (R;US) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
W Codes 
WRATES programmers’s manual: Final report, 14:28533 (R;US) 
POWER TRANSMISSION LINES 
Construction 
Direct embedment foundation research: Final report, 14:28297 
R;US 
New Werkdell-Westwing 230-kV transmission project, Maricopa 
County, Arizona: Environmental assessment, 14:29440 
(R;US) 
Design 
Direct embedment foundation research: Final report, 14:28297 
(R;US) 
Magnetic Fields 
Measurements of 50 Hz Magnetic Fields in Finnish Homes, 
14:29560 (R;Fl) 
Oscillators 
Magnetically insulated transmission line oscillator, 14:28298 
(P;US) 
PRASEODYMIUM 141 TARGET 
Neutron Reactions 
Microscopic optical-model calculations of neutron total cross 
sections and cross section differences, 14:29750 (J;US) 
PREDICTION 
See FORECASTING 
PRESSURE VESSELS 
Calculating the tearing resistance of ductile steels: Final report, 
14:28755 (R;US) 
Corrosion 
Waterside corrosion, hydrogen pickup, and hydrogen redistribu- 
tion in zircaloy-2 pressure tubes during long exposure in N 
reactor, 14:28373 (BA;US) 
Dosimetry 
Minutes of the Twelfth LWR pressure vessel surveillance 
dosimtery improvement program meeting, 14:28303 (R;US) 
Welded Joints 
Welded joint integrity analysis: relative criticality of weld defect 
and remote deformation. Memorandum report, 14:29122 
(R;US) 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Design 
International workshop on innovative DSM [demand-side man- 
agement] techniques: Proceedings, 14:28534 (R;US) 
Surveys 
Fuel oil price and inventory survey, 1987—1988 heating season: 
Final technical report, 14:27888 (R;US) 
PRIMARY COOLANT CIRCUITS 
Pipes 
Characterization of fine-scale microstructures in aged primary 
coolant pipe steels, 14:28359 (BA;US) 
Radiation Transport 
Review of the United Kingdom PWR primary-circuit-chemistry 
program: Progress report No. 1, 14:28382 (R;US) 
Reactor Monitoring Systems 
Expert system for surveillance and diagnosis of breach fuel ele- 
ments, 14:28379 (P;US) 


Ruptures 
Primary break with total loss of high pressure safety injection, 
14:28404 (R;FR) 
PROBES 
Design 
Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly progress report, 1 January 
1989-31 March 1989, 14:27845 (R;US) 
Physical Radiation Effects 
Effects of irradiation on Hall probe sensitivity, 14:29255 (R;US) 
PROCESSING 
See also COPROCESSING 
WASTE PROCESSING 
Environmental Effects 
Environmental engineering and analysis: Final report, 14:27838 
(R;US) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
Comparative Evaluations 
Comparison of alternative NPR fuel cycles, 14:28396 (R;US) 
Risk Assessment 
PRA of Savannah River production factors: Revision 1, 
14:28427 (R;US) 
PROGRAM MANAGEMENT 
Planning 
Shippingport Station Decommissioning Project: Contaminated 
concrete remova!: Topical report, 14:28142 (R;US) 
PROGRAMMING LANGUAGES 
Design 
Concurrent refinement of structured objects: A declarative lan- 
guage for knowledge systems programming, 14:30208 (R;HU) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPAGATOR 
Gauge Invariance 
Light-cone gauge and the principal value prescription, 14:29711 
(R;BR) 
PROPANE 
Decomposition 
Thermolysis of surface-attached 1,3-diphenylpropane: radical 
chain induced decomposition under conditions of restricted 
diffusion, 14:28985 (J;US) 
Trade 
Long term licence and orders, 14:27903 (R;CA) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANONE 
See ACETONE 
PROPELLANTS 
Combustion 
Bipropellant combustion theory and application in liquid rocket 
engine, 14:27897 (BA;US) 
PROPENE 
See PROPYLENE 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPINE 
See PROPYNE 
PROPORTIONAL COUNTERS 
Tubes 
Use of proportional tubes in a muon polarimeter, 14:29302 (J;US) 
PROPULSION SYSTEMS 
Plasma Confinement 
Space applications of fusion energy, 14:28397 (J;US) 
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PROPYLENE 
Synthesis 
Synthesis of 4,5:4’ 5’-bis(propylene-1 ,3- 
diseleno)tetrathiafulvalene, 14:28983 (J;US) 
PROPYNE 
Membrane Transport 
Mechanisms of gas permeation through polymer membranes: 
Summary technical report, January 1986-December 1989, 
14:28875 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Decontamination 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
PROTECTIVE COATINGS 
Corrosion Resistance 
New erosion resistant compressor coatings, 14:28714 (R;NL) 
Weathering 
Relationship between appearance and protective durability of 
coatings: a literature review, 14:28773 (R;US) 
PROTEINS 
See also CALMODULIN 
CHLOROPHYLL-BINDING PROTEINS 
MEMBRANE PROTEINS 
PEPTIDES 
Biosynthesis 
Heat-shock protection of sorghum against effects of the host- 
specific toxin from Periconia circinata, 14:29549 (RA;US) 
Immunoreactivity of viral-induced pathogenesis-related proteins, 
14:29519 (RA;US) 
Regulation of photosynthesis in soybean leaves at different sink 
sizes, 14:29497 (RA;US) 
Genes 
Identification of the base changes in nif H gene mutants from 
Klebsiella pneumoniae, 14:29454 (RA;US) 
Phosphorylation 
Ca**-dependent in vitro phosphorylation of soluble proteins 
from germinating wheat (Triticum turgidum) endosperm, 
14:29461 (RA;US) 
Structure-Activity Relationships 
Some aspects of electron transfer in biological systems, 
14:29444 (R;US) 
X-Ray Diffraction 
Crystallography at the national synchrotron light source, 
14:29483 (BA;US) 
Position sensitive x-ray detectors for x-ray scattering experi- 
ments using synchrotron radiation, 14:29478 (BA;US) 
PROTON BEAMS 
Energy Beam Deposition 
Calculation of beam sweeping effect for the Fermilab antiproton 
source, 14:29188 (R;US) 
Energy Conversion 
Energy recuperation of intense proton beam compensated by 
slow electrons, 14:29998 (R;SU;In Russian) 
PROTON REACTIONS 
Charge-Exchange Reactions 
Fermi and Gamow-Teller strength in p-shell nuclei from (p,n) re- 
actions at 492 and 590 MeV, 14:29730 (J;US) 
Fragmentation 
Approach to criticality in the fragmentation of xenon by 1-19 
GeV protons, 14:29753 (J;US) 
Multiple Production 
On the origin of negative binomial multiplicity distributions in 
proton-nucleus collisions, 14:29799 (J;NL) 
Quasi-Free Reactions 
Quasifree scattering in the preequilibrium region, 14:29804 (J;US) 
PROTON RECOIL DETECTORS 
Testing 
Induction filtering for proportional counter amplifiers, 14:29974 
(R;US) 


PROTON TRANSPORT 
H Codes 
The High-Energy Transport Code HETC88, 14:29676 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Photoproduction 
Direct photon physics from CERN experiment UA6, 14:29644 
(R;XC) 
Research Programs 
Recent results from the UA1 experiment, 14:29643 (R;XC) 
PROTON-PROTON INTERACTIONS 
P Invariance 
Potential model calculations of parity violation in proton-proton 
scattering, 14:29695 (J;US) 
Particle Production 
Electron production at the ISR, 14:29662 (RA;US) 
Large transverse momentum photons from high energy proton 
proton collisions, 14:29649 (RA;US) 
Photon Emission 
Soft photons in the Lund model, 14:29796 (R;SE) 
Photoproduction 
Direct photon physics from CERN experiment UA6, 14:29644 
(R;XC 
PROTONS 
See also TRAPPED PROTONS 
Particle Structure 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 
PROTOPLASTS 
See PLANT CELLS 
PSEUDOMONAS 
Steroids 
The 2.5 A crystal structure of A5-3-ketosteroid isomerase, 
14:29481 (BA;US) 
PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See J PSI-3097 MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC HEALTH 
Radiation Protection 
Report to Congress on abnormal occurrences, 
December 1988, 14:28436 (R;US) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Energy Policy 
Canadian utility policies and private generation, 14:28541 
(RA;CA) 
PULMONARY CANCER 
See CARCINOMAS 
PULPS 
See SLURRIES 
PULSATING VARIABLE STARS 
Equations Of State 
Reminiscence of a stellar pulsation theorist, 14:29581 (R;US) 
PULSE COMBUSTORS 
Combustion Control 
Response of a pulse combustor to changes in total ignition de- 
lay time, 14:29141 (BA;US) 
PULSED FUSION REACTORS 
Magnet Coils 
Estimation of toroidal field coil stresses from magnetic loads in 
FER and NET by analytic methods, 14:30131 (J;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
Pneumatic Transport 
Dense phase pneumatic conveying of pulverised coal and fly 
ash, 14:27846 (R;AU) 
PUMPS 
Failures 
Investigation of the different scenarios occurring in a PWR in 
case of a TMLB accident, 14:28405 (R;FR) 
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PWR TYPE REACTORS 
See also CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
Aftter-Heat Removal 
Shutdown decay heat removal analysis: Plant case studies and 
special issues: Summary report, 14:28450 (R;US) 
Control Rooms 
Improvement of incidental recovery performances on console by 
the use of synthesis images in the monitoring phase, 
14:28362 (R;FR) 
D i i hing 
Experience of partial dismantling and design improvement to fa- 
cilitate decommissioning of French PWR - 010 -, 14:28422 
(RA;US) 
Emergency Plans 
A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 
Fire Prevention 
Analysis of fire risk in French pressurized water reactors, 
14:28401 (R;FR) 
Heat Transfer 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 
Hydraulics 
Study on thermo-hydraulic behavior during reflood phase of a 
PWR-LOCA, 14:28435 (R;JP) 
VIPOWR-02: A RASP interface program for thermal-hydraulic 
synthesis, 14:28302 (R;US) 
Loss Of Coolant 
Study on thermo-hydraulic behavior during reflood phase of a 
PWR-LOCA, 14:28435 (R;JP) 
Nuclear Reaction Kinetics 
Measurements of fission spectrum averaged cross sections for 
the °SNb(n,n/) 98™Nb reaction, 14:28299 (R;US) 
Pipes 
Closeout of IE Bulletin 79-03A: Longitudinal weld defects in 
ASME SA-312 Type 304 stainless steel pipe, 14:28308 (R;US) 
Erosion/corrosion-induced pipe wall thinning in US Nuclear 
Power Plants, 14:28305 (R;US) 
Pressure Vessels 
Minutes of the Twelfth LWR pressure vessel surveillance 
dosimtery improvement program meeting, 14:28303 (R;US) 
Primary Coolant Circuits 
Primary break with total loss of high pressure safety injection, 
14:28404 (R;FR) 
Review of the United Kingdom PWR primary-circuit-chemistry 
program: Progress report No. 1, 14:28382 (R;US) 
Radioactive Wastes 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 
Reactor Accidents 
Expert system for the investigation of safety system availability 
on a 900 MWe PWR, 14:28399 (R;FR) 
French 900 MWe PWR PSA preliminary results, 14:28403 (R;FR) 
Improvement of incidental recovery performances on console by 
the use of synthesis images in the monitoring phase, 
14:28362 (R;FR) 
Investigation of the different scenarios occurring in a PWR in 
case of a TMLB accident, 14:28405 (R;FR) 
Severity scale for incidents and accidents in French nuclear 
power plant, 14:28400 (R;FR) 
Reactor Control Systems 
A new nonlinear “reconstructive” control approach applied to the 
axial xenon oscillation problem in PWRs, 14:28365 (R;US) 
Reactor Cooling Systems 
Toughness of ferritic piping steels: Final report, 14:28301 (R;US) 





Reactor Core Disruption 
Analysis of core damage frequency from internal events: Expert 
judgment elicitation: Part 1, Expert panel results, Part 2, 
Project staff results, 14:28448 (R;US) 
Reactor Operation 
Licensee event report (LER) compilation: For month of March 
1989, 14:28307 (R;US) 
Reactor Safety 
A compilation of reports of the Advisory Committee on Reactor 
Safeguards: 1988 annual, 14:28441 (R;US) 
Considerations on nuclear safety in France, two years after 
Chernobyl, 14:28406 (R;FR) 
Safety of future nuclear power plants in France, 14:28402 (R;FR) 
Sixteenth water reactor safety information meeting: Proceed- 
ings: Volume 5, NUREG-1150, accident managment, recent 
advances in severe accident research, TMI-2, BWR Mark | 
shell failure, 14:28446 (R;US) 
Reactor Vessels 
Dosimetry and fluence calculations on french PWR vessels 
comparisons between experiments and _ calculations, 
14:28310 (R;FR) 
Research Programs 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1988, 
14:28304 (R;US) 
Safety 
Analysis of fire risk in French pressurized water reactors, 
14:28401 (R;FR) 
Primary break with total loss of high pressure safety injection, 
14:28404 (R;FR) 
Severity scale for incidents and accidents in French nuclear 
power plant, 14:28400 (R;FR) 
Security 
A methodology to assist in contingency planning for protection 
of nuclear power plants against land vehicle bombs, 14:28451 
(R;US) 
Spent Fuel Casks 
Overview ofd experiment-calculation interpretations made in 
France on fuel spent shipping cask, 14:29064 (R;FR) 
Steam Generators 
Steam generator group project: Final report: Post-service base- 
line eddy current examination, Task 7, 14:28312 (R;US) 
Transients 
Application of an estimation model to predict future transients at 
US nuclear power plants, 14:28300 (R;US) 
Waste Water 
Nuclear plant applications of selective ion exchange media, 
14:27990 (RA;US) 
Xenon Oscillations 
A new nonlinear “reconstructive” control approach applied to the 
axial xenon oscillation problem in PWRs, 14:28365 (R;US) 
PYRIDINE 
Solvent Properties 
Kinetics of coal conversion to soluble products: Quarterly re- 
port, October 1, 1988—December 31, 1988, 14:27802 (R;US) 
PYRIDINES 
See also ACRIDINES 
BIPYRIDINES 
PYRIDINE 
QUINOLINES 
Catalytic Effects 
Kinetics and mechanisms for the two-phase reaction between 
aqueous aniline and benzoyl chloride in chloroform, with and 
without pyridine catalysis, 14:28981 (J;US) 
Synthesis 
Synthesis, structure, electrochemistry, and photophysics of 
methyl-substituted phenylpyridine ortho-metalated iridium(III) 
complexes, 14:28991 (J;US) 
PYRIMIDINES 
Redox Reactions 
Ruthenium(Il) cluster complexes: a series of homooligonuclear 
complexes based on bidentate bridging ligands, 14:28992 
(J;US) 
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PYROCHLORE 
lonic Conductivity 
Structural disorder and transport in ternary oxides with the py- 
rochlore structure, 14:28827 (R;US) 
PYRRHITE 
See PYROCHLORE 


Q 


QUADRUPOLE LINACS 
Deuteron Beams 
A high-performance D-lithium neutron source for fusion technol- 
ogy testing, 14:29260 (J;US) 
Electron Beams 
Orbit-reversing magnets for the National Bureau of Standards- 
Los Alamos racetrack microtron, 14:29211 (J;US) 
QUANTUM CHROMODYNAMICS 
Condensates 
QCD condensates from tau decay experimental data in the axial 
channel, 14:29687 (R;GB) 
Hadrons 
Jet final states in WW pair production and colour screening in 
the QCD vacuum, 14:29684 (R;SE) 
Parton Model 
Problems in hadronization physics, 14:29683 (R;SE) 
Strong Interactions 
QCD condensates from tau decay experimental data in the axial 
channel, 14:29687 (R;GB) 
QUANTUM ELECTRODYNAMICS 
Negative Energy States 
Dissolution of relativistic atoms into negative energy states, 
14:29615 (J;US) 
Potentials 
Effective potential of QED3 with N fermions, 14:29710 (R;BR) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM FLAVORDYNAMICS 
Chiral Symmetry 
Vanishing of the chiral anomaly for antisymmetric tensor field, 
14:29714 (R;SU) 
Current Divergences 
Vanishing of the chiral anomaly for antisymmetric tensor field, 
14:29714 (R;SU) 
Renormalization 
Renormalization in stochastic quantization: Renormalization 
group behaviour of stochastic correlation functions, 14:29704 
(R;DE) 
QUANTUM FLAVORDYNAMICS 
A BCS quark mass matrix, 14:29716 (J;US) 
QUANTUM MECHANICS 
Electromagnetic Radiation 
Algebraic analysis of the electromagnetic wave interaction with 
the two-level system with two-fold degenerated states, 
14:29866 (R;XA) 
Potentials 
Supersymmetric quantum mechanics and new potentials, 
14:29879 (R;BR) 
Supersymmetry 
Supersymmetric quantum mechanics and new potentials, 
14:29879 (R;BR) 
Virial Theorem 
Footnote to the quantum mechanical virial theorem, 14:29889 
(J;US) 
QUARK MODEL 
See also STRING MODELS 
Protons 
Method of the hyperspherical functions and its application to 
heavy ion and quark physics, 14:29776 (R;DE) 


QUARK-ANTIQUARK INTERACTIONS 
Inelastic Scattering 
Phenomenological consequences of the color-flavor constraint 
on compositeness interactions, 14:29691 (J;NL) 
QUARK-QUARK INTERACTIONS 
Quantum Flavordynamics 
A BCS quark mass matrix, 14:29716 (J;US) 
QUARKS 
Mass 
A BCS quark mass matrix, 14:29716 (J;US) 
Mass Difterence 
Quark mass differences and isospin violation in the pion- 
nucleon coupling constants, 14:29697 (J;US) 
QUARTZ 
Crystal Defects 
Room-temperature acoustic loss peaks in quartz, 14:28938 
(J;US) 
Sound Waves 
Room-temperature acoustic loss peaks in quartz, 14:28938 
(J;US) 
QUEENSLAND 
Coal Deposits 
Walloon coal study, 14:27793 (R;AU) 
QUINOLINES 
Chemical Reactions 
Fundamental hydrodenitrogenation studies of polycyclic 
N-containing compounds found in heavy oils. 1. 5,6- 
benzoquinoline, 14:27887 (J;US) 
Physical Properties 
National Institute for Petroleum and Energy Research quarterly 
technical report, January 1—March 31, 1989: Volume 1, Fuels 
research, 14:27895 (R;US) 
QUINONE 
See BENZOQUINONES 


R 


R CODES 
A continuous mode data acquisition technique for proton recoil 
proportional counter neutron spectrometers, 14:29894 (R;US) 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
R-1650 RESONANCES 
See MESONS 
RACIAL GROUPS 
See MINORITY GROUPS 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION ACCIDENTS 
Reporting Requirements 
Report to Congress on abnormal occurrences, October— 
December 1988, 14:28436 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Studies on the radiation stability of cesium iodide: Final report, 
14:28381 (R;US) 
Research Programs 
Radiation Laboratory, University of Notre Dame: Quarterly re- 
port, January 1—March 31, 1989, 14:29045 (R;US) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
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SHOWER COUNTERS 
STREAK CAMERAS 
Design 
Beta/alpha continuous air monitor, 14:29298 (P;US) 
Characterizing the energy deposition events produced by 
trapped protons in low earth orbit, 14:29829 (R;US) 
RADIATION DOSES 
Calculation Methods 
Galactic cosmic radiation doses to astronauts outside the mag- 
netosphere, 14:29808 (R;US) 
Forecasting 
Organizing and conducting decommissioning cost and exposure 
estimates, 14:28426 (RA;US) 
Human Populations 
Transport of global fallout from Chernobyl accident and dose 
evaluation in Taiwan, 14:29826 (RA;BR) 
Mathematical Models 
Offsite dose calculations for hypothetical fusion facility acci- 
dents, 14:29994 (R;US) 
Measuring Methods 
Analytical techniques for the assessment of environmental ex- 
posure resulting from hydrogen injection chemistry, 14:28138 
(RA;US) 
Personnel Monitoring 
Measurements of personnel doses. Annual report 1986, 
14:29831 (R;SE;In Swedish) 
Populations 
Dosimetry (TLD) and special applications of activation analysis, 
14:29824 (RA;BR) 
Radionuclide Migration 
Transport of global fallout from Chernobyl accident and dose 
evaluation in Taiwan, 14:29826 (RA;BR) 
Thermoluminescent Dosimetry 
Dosimetry (TLD) and special applications of activation analysis, 
14:29824 (RA;BR) 
Thorium Deposits 
Dosimetry (TLD) and special applications of activation analysis, 
14:29824 (RA;BR) 
RADIATION EFFECTS 
Simulators 
Index of nuclear-weapon-effects simulators. Internal report, 
14:29347 (R;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
AFRRI (Armed Forces Radiobiology Research Institute) reports: 
July, August, September 1988. Technical report, 14:29531 
(R;US) 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Satellite observation of atmospheric nuclear gamma radiation, 
14:29588 (R;US) 
RADIATION MONITORS 
See also EXPOSURE RATEMETERS 
Modifications 
The upgraded ring loss radiation monitorinng system at the 
AGS, 14:29214 (R;US) 
Pool Type Reactors 
Plastic scintillation detector used as water radiation monitor in a 
swimming-pool research 2 MW reactor. Correlation analysis 
between detector results and personnel dosimetry, 14:29287 
(RA;BR) 
Water 
Plastic scintillation detector used as water radiation monitor in a 
swimming-pool research 2 MW reactor. Correlation analysis 
between detector results and personnel dosimetry, 14:29287 
(RA;BR) 
RADIATION PROTECTION 
Evaluation 
Limiting values of radionuclide intake and air concentration and 
dose conversion factors for inhalation, submersion, and in- 
gestion: Federal guidance report No. 11, 14:29391 (R;US) 


Jaeri 
Health physics in JAERI. no.30. April 1, 1987 - March 31, 1988, 
14:29828 (R;JP;in Japanese) 
Shields 
Radiation shielding analysis at WVNS, 14:29067 (RA;US) 
Standards 

New method for repetitively-pulsed laser protection standards, 
14:29558 (R;US) 

People’s Republic of China laser radiation safety standard, 
14:29089 (TG;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 
Coincidence Methods 

Coincidence system for radionuclide standardization using sur- 

face barrier detectors, 14:29823 (RA;BR) 
Radioisotopes 

Coincidence system for radionuclide standardization using sur- 

face barrier detectors, 14:29823 (RA;BR) 
Standardization 

Coincidence system for radionuclide standardization using sur- 

face barrier detectors, 14:29823 (RA;BR) 
RADIATION STREAMING 
Computer Codes 

The intelligent random number technique in MCNP, 14:28376 
(J;US) 

RADIATION TRANSPORT 

Radiation transport: Progress report, July 1, 1988-September 
30, 1988, 14:29812 (R;US) 

Computer Codes 

Comparison of measured responses in two spectrally-sensitive 
X-ray detectors to predictions obtained using the its radiation 
transport code, 14:29313 (J;US) 

Comparison of three approximations to the linear-linear nodal 
transport method in weighted diamond-difference form, 
14:28352 (J;US) 

Environmental Effects 

Simulation fidelity issues in reactor irradiation of electronics — 

Reactor environments, 14:29819 (J;US) 
Equations 

Boundary projection acceleration: A new approach to synthetic 
acceleration of transport calculations, 14:29817 (J;US) 

On the application of runge-kutta methods to transport calcula- 
tions, 14:28354 (J;US) 

RADIATIVE CAPTURE 
See CAPTURE 
RADIATORS 
Design 
Rotating bubble membrane radiator, 14:28290 (P;US) 
RADIOACTIVE AEROSOLS 
Radiation Hazards 
Malignant transformation and activation of oncogenes by ura- 
nium aerosols released from Chernobyl, 14:29536 (RA;IL) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Minimization 

Particulate generation and control in the PREPP [Process Ex- 

perimental Pilot Plant] incinerator, 14:28052 (R;US) 
Monitoring 

Final report on Production Test no. 305-6-P: Activation of pro- 

cess water additives, 14:29392 (R;US) 
Radioactive Waste Processing 

Cesium removal from dilute streams with Epicor CS-1 ion ex- 

change resin, 14:28046 (R;US) 
Sampling 
Standard practices radiochemical procedures for off-site envi- 
ronmental samples, 14:29399 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 
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RADIOACTIVE WASTE MANAGEMENT 
Legal Aspects 





RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
Packaging 
Quality assurance of packaging used for the transport of ra- 
dioactive material, 14:29078 (R;SE;in Swedish) 
Packaging Rules 
Quality assurance of packaging used for the transport of ra- 
dioactive material, 14:29079 (R;SE;In Swedish) 
Quality Assurance 
Quality assurance of packaging used for the transport of ra- 
dioactive material, 14:29078 (R;SE;In Swedish) 
Removal 
Filtering facility for highly pure radioactive waste liquor, 
14:28047 (TG;US) 
Road Transport 
Guide-lines for the transport of radioactive materials on the road 
in The Netherlands, 14:28155 (R;NL;in Dutch) 
Transport 
Quality assurance of packaging used for the transport of ra- 
dioactive material, 14:29079 (R;SE;in Swedish) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Cost 
Costs related to radioactive residues from nuclear power, 
14:28084 (R;SE;in Swedish) 
Data Acquisition Systems 
The ultrasonic ranging and data system for radiological surveys 
in the UMTRA project, 14:28094 (BA;US) 
Data Base Management 
Effect of nuclear waste policy act of 1982 - Three years later, 
14:28103 (BA;US) 
Geologic Formations 
Goguel report. Storage of radioactive wastes in geologic forma- 
tions, 14:28055 (R;FR;In French) 
Planning 
Costs related to radioactive residues from nuclear power, 
14:28084 (R;SE;In Swedish) 
Public Opinion 
Responses to The Way Forward. Report on comments received 
on United Kingdom Nirex Limited’s discussion document on 
the development of a repository for the disposal of low and 
intermediate-level radioactive waste, 14:28057 (R;GB) 
Remedial Action 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
Reviews 
Progress in nuclear waste disposal, 14:28106 (BA;US) 
Seals 
Rock sealing. Large scale field test and accessory investiga- 
tions, 14:28061 (R;CH) 
Underground Disposal 
Stripa Project. Annual report 1987, 14:28063 (R;CH) 
RADIOACTIVE WASTE FACILITIES 
See also WIPP 
MRS [monitored retrievable storage] Systems Study Task 1 re- 
port: Waste management system reliability analysis, 
14:28074 (R;US) 
Computerized Simulation 
Dynamic simulation aids DWPF off-gas and ventilation design, 
14:27958 (RA;US) 
Construction 
Innovative construction methods and retrofitting the old with the 
new, 14:28021 (RA;US) 
Decision Making 
Technology evaluation and public decision making: selected 
case studies, 14:28014 (RA;US) 
Decontamination 
Recent practical experience with the cleaning and decontamina- 
tion of an intermediate level liquid waste storage facility at the 
former Eurochemic reprocessing plant, 14:27993 (RA;US) 


Demonstration Programs 
West Valley, 14:28119 (BA;US) 
Design 

Design and installation of the West Valley supernatant treatment 
system, 14:27991 (RA;US) 

Design of alpha bearing industrial waste processing facility as- 
sociated with a nuclear fuel fabrication plant: incineration and 
ashes containment, 14:27998 (RA;US) 

PREPP criticality control, 14:28050 (R;US) 

Processing of transuranic waste at the Savannah River Plant, 
14:28001 (RA;US) 

Site Characterization Plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 3, Part A: 
Chapters 6 and 7, 14:28033 (R;US) 

Translating defense waste processing facility design criteria into 
an engineered facility design, 14:28016 (RA;US) 

Economic Analysis 

Low- and medium-level waste management in Belgium: assess- 

ment of volume reduction economics, 14:28008 (RA;US) 
Environmental Impacts 

Long-term surface storage of radioactive waste in the Nether- 
lands: the environmental impact report (EIR), 14:28013 
(RA;US) 

Site characterization report for the proposed transuranic waste 
handling and packaging plant, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 14:28065 (R;US) 

Equipment 

Results from functional checkout of the vitrification process at 

the West Valley demonstration project, 14:28125 (BA;US) 
Evaluation 

US Nuclear Regulatory Commission activities related to the 

West Valley demonstration project, 14:28153 (RA;US) 
Exhaust Gases 

Design and operation of a submerged bed scrubber for off-gas 
scrubbing, 14:27959 (RA;US) 

Development of HLLW vitrification off-gas treatment process in 
Japan, 14:27957 (RA;US) 

Off-gas system for the Savannah River Plant Defense Waste 
Processing Facility, 14:27956 (RA;US) 

Monitoring 

Underground activity detector for Building 241 Area report on 

IDS-9, 14:28056 (R;US) 
Operation 

Practical experience with the remote processing of intermediate 
level solid waste at the former Eurochemic reprocessing 
plant, 14:27992 (RA;US) 

Planning 

Process and mechanical development for the Savannah River 

TRU Waste Facility, 14:28002 (RA;US) 
Pollution Regulations 

Estimates of radionuclide release from glass waste forms in a 
tuff repository and the effects on regulatory compliance, 
14:28098 (BA;US) 

Public Relations 

Achieving public and agency understanding of Hanford defense 

waste disposal program, 14:28015 (RA;US) 
Quality Control 

Method for qualifying canisters of vitrified high-level waste for 

disposal, 14:27954 (RA;US) 
Sensitivity Analysis 

Hybrid deterministic procedure for automated sensitivity and un- 

certainty analysis, 14:27988 (RA;US) 
Site Characterization 

Corrosion phase formation on container alloys in basalt reposi- 

tory environments, 14:28121 (BA;US) 
Site Selection 

Long-term surface storage of radioactive waste in the Nether- 
lands: the governments way of finding a location, 14:28012 
(RA;US) 

RADIOACTIVE WASTE MANAGEMENT 
Legal Aspects 

Commercial transuranic waste - building on the defense 

transuranic waste program, 14:28150 (RA;US) 
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Compact versus regulatory responsibility of states in low-level 
waste management, 14:28151 (RA;US) 
R Codes 
Radcor - a computer code to characterize and document irradi- 
ated hardware for disposal, 14:27974 (RA;US) 
Recommendations 
Guidelines for waste management in Italy issued by the Italian 
regulatory body, 14:28006 (RA;US) 
RADIOACTIVE WASTE PROCESSING 
Cleaning 
Study for removal of metal dust from gases using column with 
‘breath balls’ and through-flow sieve-plate, 14:27938 (R;CN;in 
Chinese) 
Materials 
High-temperature materials for radioactive waste incineration 
and vitrification, 14:28100 (BA;US) 
Low-temperature materials for waste disposal: |, hydroxylated 
phases, 14:28107 (BA;US) 
Solvent Extraction 
Use of liquid membranes for treatment of nuclear wastes, 
14:27936 (R;FR) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Cementing 
Effects of phase composition on the strontium leachability of 
cement-based waste forms, 14:28114 (BA;US) 
Containers 
Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 
Documentation 
Radcor - a computer code to characterize and document irradi- 
ated hardware for disposal, 14:27974 (RA;US) 
Encapsulation 
Development of a cement encapsulation process for spent pow- 
dered ion exchange materials, 14:27948 (RA;US) 
Immobilization of Hanford Facility decontamination waste in a 
cement-based grout, 14:27946 (RA;US) 
Radiochemical Analysis 
Assay of nuclear fuel residues in building decontamination 
wastes, 14:27973 (RA;US) 
Radionuclide Migration 
Leaching fully radioactive SRP nuclear waste glass in tuff 
ground water in stainless steel vessels, 14:28131 (BA;US) 
The effect of gamma radiation on ground-water chemistry and 
glass leaching as related to the NNWSI repository site, 
14:28132 (BA;US) 
Remote Sensing 
Optical fiber chemical sensing networks, 14:28096 (BA;US) 
Solidification 
Low-temperature materials for waste disposal: |, hydroxylated 
phases, 14:28107 (BA;US) 
Underground Disposal 
Corrosion phase formation on container alloys in basalt reposi- 
tory environments, 14:28121 (BA;US) 
Effects of SA/V and saturation on the chemical durability of SRP 
waste glass, 14:28123 (BA;US) 
Glass-water vapor interaction, 14:28128 (BA;US) 
Vitrification 
An accurate simulation of radiation damage in a nuclear waste 
repository, 14:28108 (BA;US) 
Experimental alteration of basalt glass applied to the alteration 
of nuclear waste glass, 14:28135 (BA;US) 
High-temperature glasses for nuclear waste isolation, 14:28109 
(BA;US) 
High-temperature materials for radioactive waste incineration 
and vitrification, 14:28100 (BA;US) 
Prediction of nuclear waste glass durability from natural 
analogs, 14:28134 (BA;US) 


Rheology of glasses containing crystalline material, 14:28112 
(BA;US) 
Two-year leaching behavior of three SRL nuclear waste glasses 
in granite, 14:28126 (BA;US) 
WIPP/SRL in-situ testing program, 14:28129 (BA;US) 
RADIOACTIVITY 
Minimization 
REAC2, 14:29949 (J;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGY 
AFRRI (Armed Forces Radiobiology Research Institute) reports: 
July, August, September 1988. Technical report, 14:29531 
(R;US) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY 
Standards 
Standard practices radiochemical procedures for off-site envi- 
ronmental samples, 14:29399 (R;US) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (MICRO) 
See MICRORADIOGRAPHY 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 
Accountability 
The self-absorption effect of gamma rays in 2°9Pu, 14:28147 
(R;US) 
Calculation Methods 
ENDF/B-VI nuclear data evaluations for fusion applications, 
14:30059 (J:US) 
Decontamination 
Natural chelating agents for 
14:29053 (P;US) 
Environmental Transport 
Sorption and desorption of uranium, selenium, and radium in a 
basalt geochemical environment, 14:28091 (R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLYSIS 
Chemical Reaction Yield 
Radiolysis of ground water: influence of carbonate and chloride 
on the hydrogen peroxide production, 14:29047 (R;SE) 
RADIOMETERS 
Electron temperature measurements of the thermonuclear 
plasma in the TFTR tokamak using millimeter wave plasma 
emission, 14:29941 (BA;US) 
RADIOMETRIC GAGES 
Ash control in coal preparation plants, 14:27795 (R;AU) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
Chernobylsk-4 Reactor 
Transport of global fallout from Chernobyl accident and dose 
evaluation in Taiwan, 14:29826 (RA;BR) 
China 
Transport of global fallout from Chernobyl accident and dose 
evaluation in Taiwan, 14:29826 (RA;BR) 
Mathematical Models 
Dissolution/precipitation of a two-member chain at a dissolving 
waste matrix, 14:28059 (R;US) 


radionuclide decorporation, 
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Verification and validation of NRPB models for calculating rates 
of radionuclide transfer through the environment, 14:29407 
(R;GB) 
Reactor Accidents 
Transport of global fallout from Chernobyl accident and dose 
evaluation in Taiwan, 14:29826 (RA;BR) 
Temperature Dependence 
Variable temperature effects on release rates of readily soluble 
nuclides, 14:28060 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Labelling 
Radioiodinated maleimides and use as agents for radiolabeling 
antibodies, 14:29050 (P;US) 
Production 
[Studies to evaluate the efficacy, potential benefit and role of 
Bromine-77 labeled steroids in the detection and evaluation of 
treatment for hormone-dependent tumors]: Final report, 
March 1981—March 1984, 14:29505 (R;US) 
Testing 
[Studies to evaluate the efficacy, potential benefit and role of 
Bromine-77 labeled steroids in the detection and evaluation of 
treatment for hormone-dependent tumors]: Final report, 
March 1981—March 1984, 14:29505 (R;US) 
RADIOPROTECTIVE SUBSTANCES 
See also HYDROXYTRYPTOPHAN 
Biological Effects 
Implication of prostaglandins and histamine h1 and h2 receptors 
in radiation-induced temperature responses of rats, 14:29528 
(R;US) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Glass 
Study of radiation resistance on radiation shielding window 
glass, (2). Consideration on dielectric breakdown for F36N 
glass composition, 14:28880 (R;JP;In Japanese) 
Shielding Materials 
Study of radiation resistance on radiation shielding window 
glass, (2). Consideration on dielectric breakdown for F36N 
glass composition, 14:28880 (R;JP;In Japanese) 
RADIOSENSITIZERS 
Boron Compounds 
Biological efficacy of a boronated porphyrin as measured in cell 
culture, 14:29542 (J;DE) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Computerized Tomography 
Value of radiotherapy in colorectal and anal carcinomas, judged 
on the basis of radiation results obtained in Wuerzburg be- 
tween 1977 and 1985, 14:29507 (R;DE;In German) 
Efficiency 
Results obtained in Wuerzburg by exclusive radiotherapy of the 
larynx carcinoma in the years 1976 to 1982, 14:29508 
(R;DE;In German) 
Planning 
Medical working places in computer-aided diagnosis and ther- 
apy planning, 14:29506 (RA;DD;in German) 
RADIUM A 
See POLONIUM 218 
RADIUM B 
See LEAD 214 
RADIUM C 
See BISMUTH 214 
RADON 
Ecological Concentration 
Personal computer programs for use in rador/thoron progeny 
measurements, 14:29390 (R;US) 


RADON 222 
Indoor Air Pollution 
Alerting the apathetic and reassuring the alarmed: communicat- 
ing about radon risk in three communities. Final report, 
14:29393 (R;US) 
RAILGUN ACCELERATORS 
Launching 
Advanced mass launchers for low earth orbit, 14:30238 (R;US) 
RAMAN EFFECT 
Nonlinear features of stimulated Brillouin and Raman scattering, 
14:29967 (J;US) 
RAMAN SPECTRA 
Theory for optimization of two-photon-resonant sum-frequency 
mixing in Hg, 14:29103 (BA;US) 
RARE EARTH COMPLEXES 
Chemical Reactions 
Equilibria and dissociation kinetics of lanthanide complexes of 
diaza crown ether carboxylic acids, 14:29000 (J;US) 
RARE EARTHS 
See also DYSPROSIUM 
ERBIUM 
GADOLINIUM 
HOLMIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
Recent optical studies of the local environment of rare earth 
ions in glass, 14:28891 (R;US) 
Radiometric Analysis 
Petrology and geochemistry of the marbles and calcosilicated 
rocks from Ipira, Bahia - Brazil, 14:28963 (R;BR;In Portuguese) 
RARITA-SCHWINGER THEORY 
Causality 
Some studies of the relativistic theories for spin-3/2 particles 
and its interactions with an uniforme magnetic field, 14:29712 
(R;BR;In Portuguese) 
RATEMETERS (EXPOSURE) 
See EXPOSURE RATEMETERS 
RC-1 REACTOR 
See TRIGA-2-ROME REACTOR 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
Classification 
Severity scale for incidents and accidents in French nuclear 
power plant, 14:28400 (R;FR) 
Decision Tree Analysis 
RSAS: A Reactor Safety Assessment System, 14:28429 (R;US) 
Failures 
Investigation of the different scenarios occurring in a PWR in 
case of a TMLB accident, 14:28405 (R;FR) 
Fallout 
"Hot particles” collected after the Chernobyl accident, 14:29288 
(RA;BR) 
Fault Tree Analysis 
French 900 MWe PWR PSA preliminary results, 14:28403 (R;FR) 
Monitoring 
Post-implementation review of inadequate core cooling instru- 
mentation, 14:28458 (J;US) 
Outages 
Investigation of the different scenarios occurring in a PWR in 
case of a TMLB accident, 14:28405 (R;FR) 
Particles 
"Hot particles” collected after the Chernobyl accident, 14:29288 
(RA;BR) 
Risk Assessment 
French 900 MWe PWR PSA preliminary results, 14:28403 (R;FR) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
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REACTOR COOLING SYSTEMS 
REACTOR CORES 
Decontamination 
Chemical decontamination, decommissioning and waste treat- 
ment processes for nuclear facilities, 14:27978 (RA;US) 
Decontamination experience in Germany as of 1986, 14:28412 
(RA;US) 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
Decontamination techniques developed in the UK for reactor 
application, 14:28418 (RA;US) 
Expert Systems 
Expert system for surveillance and diagnosis of breach fuel ele- 
ments, 14:28379 (P;US) 
Ferritic Steels 
Comparison of material property specifications of ferritic steels 
in fast-breeder reactor technology, 14:28317 (R;FR) 
Materiais Testing 
IFMIF, an accelerator-based neutron source for fusion compo- 
nents irradiation testing materials testing capabilities, 
14:30045 (J;US) 
Melting 
Stability and erosion of melt layers formed during plasma dis- 
ruptions, 14:30067 (J;US) 
Radioactivation 
Calculation with the Monte Carlo code TRIPOLI-2 of the G2 and 
Chinon A-2 structure activation in view of their dismantling, 
14:28313 (R;FR) 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Pipes 
Toughness of ferritic piping steels: Final report, 14:28301 (R;US) 
REACTOR CORE DISRUPTION 
Risk Assessment 
Analysis of core damage frequency from internal events: Expert 
judgment elicitation: Part 1, Expert panel results, Part 2, 
Project staff results, 14:28448 (R;US) 
REACTOR CORES 
Cooling 
Post-implementation review of inadequate core cooling instru- 
mentation, 14:28458 (J;US) 
Fuel Element Clusters 
Contribution at the turbulence study in tridimensional flow: ap- 
plication at nuclear reactors, 14:28316 (R;FR;In French) 
Reactor Monitoring Systems 
Fission rate measurements in fuel plate type assembly reactor 
cores, 14:28380 (R;US) 
REACTOR DECOMMISSIONING 
Risk Assessment 
Criteria for decommissioning, 14:28386 (BA;US) 
REACTOR DISMANTLING 
T Codes 
Calculation with the Monte Carlo code TRIPOLI-2 of the G2 and 
Chinon A-2 structure activation in view of their dismantling, 
14:28313 (R;FR) 
a Codes 
Calculation with the Monte Carlo code TRIPOLI-2 of the G2 and 
Chinon A-2 structure activation in view of their dismantling, 
14:28313 (R;FR) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR MONITORING SYSTEMS 
Design 
Expert system for surveillance and diagnosis of breach fuel ele- 
ments, 14:28361 (P;US) 
Expert Systems 
Expert systems for protective monitoring of facilities, 14:28456 
(BA;US) 
RSAS: A Reactor Safety Assessment System, 14:28429 (R;US) 
REACTOR OPERATION 
See also REACTOR START-UP 


Human Factors Engineering 
Expert systems for protective monitoring of facilities, 14:28456 
(BA;US) 
REACTOR PROTECTION SYSTEMS 
Nuclear Data Collections 
Application of an estimation model to predict future transients at 
US nuclear power plants, 14:28300 (R;US) 
REACTOR SAFETY 
Safety of future nuclear power plants in France, 14:28402 (R;FR) 
Computer Architecture 
RELAPS desktop analyzer, 14:28430 (R;US) 
Modifications 
Considerations on nuclear safety in France, two years after 
Chernobyl, 14:28406 (R;FR) 
Reactor Accidents 
Expert system for the investigation of safety system availability 
on a 900 MWe PWR, 14:28399 (R;FR) 
Training 
Post-implementation review of inadequate core cooling instru- 
mentation, 14:28458 (J;US) 
REACTOR SAFETY EXPERIMENTS 
Computer Codes 
Results and implications of the Experimental Breeder Reactor II 
inherent safety demonstration tests, 14:28457 (J;US) 
REACTOR SHUTDOWN 
Cost Estimation 
Replacement energy cost analysis package (RECAP): User’s 
guide, 14:28350 (R;US) 
REACTOR SITING 
See SITE SELECTION 
REACTOR START-UP 
Algorithms 
An eigenexpansion technique for modelling plasma start-up, 
14:30118 (J;US) 
REACTOR VESSELS 
Improved model for predicting J-R curves from charpy data: Fi- 
nal report, 14:28766 (R;US) 
Post-irradiation fracture toughness characterization of four lab- 
melt plates, 14:28765 (R;US) 
Damaging Neutron Fluence 
Dosimetry and fluence calculations on french PWR vessels 
comparisons between experiments and _ caiculations, 
14:28310 (R;FR) 
Lmfbr Type Reactors 
Study on the seismic response of reactor vessel of pool type 
LMFBR including fluid-structure interaction, 14:28322 (R;JP) 
Materials 
Benchmark study of shear buckling of a cylindrical vessel. Part 
2, 14:28318 (R;FR) 
Radiation Effects 
An exploratory study of element interactions and composition 
dependencies in radiation sensitivity development: Final re- 
port, 14:28767 (R;US) 
Seismic Effects 
Study on the seismic response of reactor vessel of pool type 
LMFBR including fluid-structure interaction, 14:28322 (R;JP) 
REATTORE CASACCIA-1 
See TRIGA-2-ROME REACTOR 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECOVERY 
See also ENHANCED RECOVERY 
TRITIUM RECOVERY 
Process Control 
Software design for the instrument control computer at new spe- 
cial recovery, 14:30209 (R;US) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECTANGULAR CONFIGURATION 
Tensor Forces 
Finite strain example problems for rectangular, cylindrical, and 
spherical geometries, 14:29885 (R;US) 
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RESIDENTIAL BUILDINGS 
Thermal insulation 





RECTIFIERS 
Performance 
Rectifier transformer saturation on commutation failure, 
14:30135 (J;US) 
REDOX FUEL CELLS 
Technology Assessment 
Chemically regenerative redox fuel cell, 14:28641 (RA;US) 
REDUCTASES 
See OXIDOREDUCTASES 
REFRACTORIES 
Structural Chemical Analysis 
Reexamination of the crystal structures of several icosahedral 
boron containing compounds, 14:28840 (BA;US) 
REFRACTORY METAL COMPOUNDS 
Production 
Method for producing refractory nitrides, 14:28866 (P;US) 
REFRIGERANTS 
Refractivity 
The fiber optic refrigeration cycle monitor, 14:28684 (BA;US) 
REFUSE DERIVED FUELS 
Cocombustion 
Cofiring of pelletized refuse-derived fuel with coal to achieve 
sulfur dioxide emissions requirements, 14:27868 (BA;US) 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 
Technology Assessment 
European activities on fuel cells for space applications, 
14:28628 (RA;US) 
REGULATIONS 
See also POLLUTION REGULATIONS 
Compliance 
Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 6, Part B: 
Chapter 8, Sections 8.3.2 through 8.3.4.4, 14:28036 (R;US) 
Statistical aspects of compliance with the WAPS radionuclide 
release specification, 14:28078 (R;US) 
Westinghouse Hanford Company waste minimization actions for 
fiscal year 1988, 14:28093 (R;US) 
Evaluation 
Approaches to groundwater travel time, 14:28080 (R;US) 
REINFORCED CONCRETE 
Damage 
Use of linear reduced-stiffness analytical models to predict seis- 
mic response of damaged concrete structures, 14:28357 
(R;US) 
Removal 
Removal of activated concrete from the Northrop TRIGA reactor 
- operations and safety experience, 14:28419 (RA;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
Materials Testing 
Frost as a first wall for the ICF laboratory microfusion facility, 
14:30068 (J;US) 
RELAXATION 
Strains 
Optical fiber sensor technique for strain measurement during 
materials deposition, chemical reaction, and relaxation, 
14:29326 (P;US) 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 
Planning 
Data base management activities for the Remedial Action Pro- 
gram at ORNL: Calendar year 1988, 14:28145 (R;US) 
Public Relations 
Effective application of public and media relations for the DOE for- 
merly utilized sites remedial action program, 14:28140 (RA;US) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Computerized Control Systems 
System for fuel rod removal from a reactor module, 14:28324 
(P;US) 


Design 

Decontamination facilities at Ringhals Nuclear Power Plant, 

14:27980 (RA;US) 
Performance 

Replacement of a biological shielding window in the waste en- 

capsulation and storage facility hot cell, 14:28019 (RA;US) 
Pertormance Testing 

Process and mechanical development for the Savannah River 

TRU Waste Facility, 14:28002 (RA;US) 
Technology Assessment 

Advances in remote maintenance in the Tokai reprocessing 
plant, 14:27931 (RA;US) 

Remote liquid and solid waste handling: different maintenance 
philosophies and equipment for the reprocessing plant Wack- 
ersdorf, 14:28020 (RA;US) 

Remote operation and maintenance demonstration facility at the 
Oak Ridge National Laboratory, 14:27932 (RA;US) 

REMOTE VIEWING EQUIPMENT 
Advances in remote maintenance in the Tokai reprocessing 
plant, 14:27931 (RA;US) 
RESEARCH AND TEST REACTORS 
See also EXPERIMENTAL REACTORS 
RESEARCH REACTORS 
TRIGA TYPE REACTORS 
TEST REACTORS 
Reactor Safety 

A compilation of reports of the Advisory Committee on Reactor 

Safeguards: 1988 annual, 14:28441 (R;US) 
RESEARCH PROGRAMS 
Bibliographies 

National Register of research projects, 1986/1987: Part 3, Hu- 
man sciences: Social sciences, 14:30229 (R;ZA;In Afrikaans, 
English) 

Joule Heating 
Jet joint undertaking. Annual report 1987, 14:29923 (R;FR) 
Neutral Atom Beam Injection 
Jet joint undertaking. Annual report 1987, 14:29923 (R;FR) 
Reviews 
Energy and technology review, January 1989, 14:30223 (R;US) 
Rf Systems 
Jet joint undertaking. Annual report 1987, 14:29923 (R;FR) 
RESEARCH REACTORS 
See also DOW TRIGA-MK-1 REACTOR 
FFTF REACTOR 
HFR REACTOR 
KSTR REACTOR 
KUR REACTOR 
MRR REACTOR 
OSIRIS REACTOR 
SPR-3 REACTOR 
Decommissioning 

Decommissioning of research reactors and associated laborato- 

ries in Sweden, 14:28408 (RA;US) 
Performance Testing 

The measurement of reactivity using algorithms derived from 

the dynamic period equation, 14:28394 (J;US) 
Test Facilities 

Simulation fidelity issues in reactor irradiation of electronics — 

Reactor environments, 14:29819 (J;US) 
RESERVOIR ROCK 
Flow Models 
Viscous fingering in heterogeneous porous media, 14:27882 
(BA;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
Energy Consumption 

Monthly auxiliary cooling estimation for residential buildings, 

14:28677 (R;US) 
Thermal Insulation 

ZIP: Zip-code Insulation Program (for microcomputers). Soft- 

ware, 14:28682 (R;US) 
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RESIDENTIAL BUILDINGS 
Ventilation Systems 








Ventilation Systems 
Pollution of indoor climate by mechanical ventilation systems. 
Consequences of increased recirculation in a ventilation sys- 
tem, 14:28678 (R;DK;In Danish) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Evaluation 
Cesium removal from dilute streams with Epicor CS-1 ion ex- 
change resin, 14:28046 (R;US) 
Solidification 
Performance testing of high specific activity waste forms per 10 
CFR part 61: Progress report, November 30—December 5, 
1987, 14:28048 (R;US) 
RESISTORS 
Ruthenium Oxides 
Ruthenium oxide resistors as sensitive elements of composite 
bolometers. Preliminary results, 14:29284 (R;IT) 
RESONATORS 
Free Electron Lasers 
Cherenkov free-electron laser. Final report, August 1985-July 
1988, 14:29088 (R;US) 
RESOURCE MANAGEMENT 
Environmental impact research program: distance-sampling 
techniques. Section 6.2.2. US Army Corps of Engineers 
Wildlife Resources Management Manual. Final report, 
14:28512 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RETINA 
Biological Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Annual report, 1 May 1986-31 December 
1987, 14:29556 (R;US) 
New method for repetitively-pulsed laser protection standards, 
14:29558 (R;US) 
Physical Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Final report, 1 March 1979-31 December 
1987, 14:29555 (R;US) 
RETORTS 
Mathematical Models 
Results of mathematical modeling of an oil shale retort having a 
fluidized-bed pyrolyzer and a lift-pipe combustor, 14:27917 
(J;NL) 
REVERSE-FIELD PINCH 
Operation 
Initial operation of the MST [Madison Symmetric Torus] reversed 
field pinch, 14:29989 (R;US) 
Research Programs 
Status of the field-reversed configuration as an alternate con- 
finement concept, 14:30149 (J;US) 
RF SYSTEMS 
Coaxial Cables 
Radio frequency coaxial feedthrough, 14:29136 (P;US) 
RHENIUM 
Layers 
Leed structural studies of benzene monolayers on Rh(111) with 
and without CO coadsorption, 14:28787 (BA;US) 
RHENIUM COMPLEXES 
Excitation 
High-pressure specotroscopic studies of  dihalote- 
trakis(pivalato)dirhenium(IIl) metal-metal quadruply bonded 
complexes, 14:28999 (J;US) 
RHENIUM OXIDES 
Phase Studies 
Comparison of H . . . X interactions of metallic (TMTSF)2ASFg, 
and insulating (TMTSF)2BF, via neutron diffraction at 20 K, 
14:28911 (BA;US) 
RHEOLOGY 
Non-Newtonian rheology. Final report, 14:27879 (R;NO;In Nor- 
wegian) 
RHO-1500 RESONANCES 
See MESONS 





RHO-1700 RESONANCES 
See MESONS 
RHO-765 RESONANCES 
See RHO-770 MESONS 
RHO-770 MESONS 
Particle Production 
Radiative decays of rho and w mesons, 14:29670 (R;SU) 
Radiative Decay 
Radiative decays of rho and w mesons, 14:29670 (R;SU) 
RHODAMINES 
Energy Transfer 
Time-correlated photon-counting probe of singlet excitation 
transport and restricted rotation in Langmuir-Blodgett mono- 
layers, 14:29002 (J;US) 
RHODIUM 
Catalytic Effects 
Systematic preparation of selective heterogeneous catalysts: 
Progress report, April 1, 1988—April 15, 1989, 14:28975 (R;US) 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Sorptive Properties 
Molecular ethylene adsorption on Rh(111) and Rh(100): estima- 
tion of the C-C stretching force constant from the surface 
vibrational frequencies, 14:29014 (J;US) 
RHODIUM HYDRIDES 
Electronic Structure 
Electronic states and potential energy surfaces of RhHo, 
14:29020 (J;US) 
RHODOPSEUDOMONAS 
Photochemistry 
Structured hole-burned spectra of reaction 
rhodopseudomonas viridis, 14:29035 (J;US) 
RIBONUCLEIC ACID 
See RNA 
RIBULOSE DIPHOSPHATE CARBOXYLASE 
Biosynthesis 
Regulation of photosynthesis in soybean leaves at different sink 
sizes, 14:29497 (RA;US) 
Enzyme Activity 
Consideration of photosynthetic enzyme capacity in a stress- 
tolerant submersed aquatic plant, 14:29498 (RA;US) 
RICE 
Activation Analysis 
Determination of trace elements in Brazilian rice grains and in 
biological reference materials by neutron activation analysis, 
14:28961 (R;BR) 
Elements 
Determination of trace elements in Brazilian rice grains and in 
biological reference materials by neutron activation analysis, 
14:28961 (R;BR) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Metrics 
On the Riemannian curvature of a twistor space, 14:29874 (R;XA) 
Twistor Theory 
On the Riemannian curvature of a twistor space, 14:29874 (R;XA) 
Vectors 
Moduli of endomorphisms of semistable vector bundles over a 
compact Riemann surface, 14:29867 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 


centers of 





548 ERA Vol. 14, No. 14 


RUTHENIUM 
Volatility 





RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Mathematical Models 
Health effects models developed from the 1988 UNSCEAR re- 
port, 14:29539 (R;GB) 
RISKS 
See HAZARDS 
RIVERS 
See also SUSQUEHANNA RIVER 
Dredge Spoil 
Environmental assessment: Mackinaw River dredged-material 
placement site, Lonza. Inc. (Illinois River Mile 147.8), 
14:29415 (R;US) 
Flow Rate 
Instream flows needed for successful migration and rearing of 
rainbow and westslope cutthroat trout in selected tributaries of 
the Kootenai River: Final report, FY 1988, 14:28224 (R;US) 
Hazardous Materials Spills 
Probability of hazardous-substance spills on Saint Clair/Detroit 
River system. Final report, 14:29416 (R;US) 
Probability of hazardous-substances spills on Saint Marys 
River. Final report, 14:29417 (R;US) 
Ice 
Design and operation of small hydro facilities for winter condi- 
tions, 14:28198 (RA;CA) 
Oil Spills 
Probability of hazardous-substance spills on Saint Clair/Detroit 
River system. Final report, 14:29416 (R;US) 
Probability of hazardous-substances spills on Saint Marys 
River. Final report, 14:29417 (R;US) 
Sediments 
New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 
RNA 
Genes 
Genomic organization of some auxin-inducible genes, 14:29457 
(RA;US) 
RNA POLYMERASES 
Biochemical Reaction Kinetics 
Transcription of the spinach chloroplast robcL and atpB genes by 
spinach chloroplast and E. coli RNA polymerases, 14:29471 
(RA;US) 
Genes 
Partial sequence analysis of two members of the small multi- 
gene family encoding the largest subunit of RNA polymerase 
ll in soybean, 14:29463 (RA;US) 
ROAD TRANSPORT 
Fuel Consumption 
Fuel consumption during external transportation of agricultural 
products by tractor. Survey using questionnaires, 14:28693 
(R;DK;In Danish) 
Regulatory Guides 
Guide-lines for the transport of radioactive materials on the road 
in The Netherlands, 14:28155 (R;NL;In Dutch) 
ROADWAYS (MINES) 
See MINE ROADWAYS 
ROCKET REACTOR EXPERIMENT ROVER 
See ROVER REACTORS 
ROCKETS 
Combustion Control 
Bipropellant combustion theory and application in liquid rocket 
engine, 14:27897 (BA;US) 


Emission 
Hydrogen chloride measurements in launch-vehicle exhaust 
clouds, 14:29388 (BA;US) 
ROCKS 
Radioactive Waste Disposal 
Corrosion phase formation on container alloys in basalt reposi- 
tory environments, 14:28121 (BA;US) 
Effects of Alpha-decay radiation on natural zircons, 14:28136 
(BA;US) 
Experimental alteration of basalt glass applied to the alteration 
of nuclear waste glass, 14:28135 (BA;US) 
Prediction of nuclear waste glass durability from natural 
analogs, 14:28134 (BA;US) 
WIPP/SRL in-situ testing program, 14:28129 (BA;US) 
Weathering 
Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;In Portuguese) 
X-Ray Diffraction 
Mineralogical and structural transformations related to alter- 
ations in hydrothermal and climatological conditions of basic 
vulcanic rocks from northern Parana (Ribeirao Preto region, 
SP, Brazil), 14:29397 (R;BR;In Portuguese) 
ROD BUNDLES 
Critical Heat Fiux 
New critical heat flux method for RELAP5/MOD3: Completion 
report, 14:29116 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 
Performance Testing 
Design description of the large scale climate simulator, 
14:28681 (R;US) 
ROOTS 
Biological Stress 
Regulation of alcohol dehydrogenase 
aminocyclopropane-1-carboxylic acid in 
14:29550 (RA;US) 
ROTATING GENERATORS 
Mechanical Vibrations 
Expert system for fault diagnostics of rotating machines, 
14:28285 (R;Fl;In Finnish) 
ROTATING PLASMA 
Energy Transfer 
Energy transfer from standing waves to gyrating particles, 
14:29929 (RA;CH) 
ROTORS 
Repair 
Proceedings: Weld repair of high- and intermediate-pressure 
turbine rotors for life extension, 14:28282 (R;US) 
ROVER REACTORS 
Open-Cycle Mhd Generators 
A nuclear MHD disk power system for space based multi- 
megawatt applications, 14:28565 (BA;US) 
RUNGE-KUTTA METHOD 
Accuracy 
On the application of runge-kutta methods to transport calcula- 
tions, 14:28354 (J;US) 
RURAL AREAS 
Energy Consumption 
Developing Nepal's small hydro resources. Problems and 
prospects, 14:28172 (RA;CA) 
Rural electrification and rural development in Algeria. Policies 
and performances, 14:28539 (RA;CA) 
RUTHENIUM 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 


levels by 1- 
maize roots, 
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RUTHENIUM ALLOYS 
Symmetry 








RUTHENIUM ALLOYS 
Symmetry 
Al-Cu-Ru: An icosahedral alloy without phason disorder, 


14:28820 (J;US) 
RUTHENIUM COMPLEXES 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Redox Reactions 
Ruthenium(Il) cluster complexes: a series of homooligonuclear 
complexes based on bidentate bridging ligands, 14:28992 
(J;US) 


S 


S CODES 

Development of a smart temperature measurement system 
based on a self-calibrating thermocouple, 14:29297 (R;US) 

Phase conjugation research: Appendices: Final report, June 1, 
1986—September 30, 1988, 14:29097 (R;US) 

Fuel Reprocessing Plants 
Sara. A simulation computer code for NRTMA performance 
study at EUREX pilot reprocessing plant, 14:27922 (R;IT) 
S-1000 RESONANCES 
See MESONS 
SACCHAROSE 
Metabolism 
Enzymes of sucrose hydrolysis in soybean nodules, 14:29504 
(RA;US) 
SAFETY 
See also REACTOR SAFETY 
Appraisal 

System safety management lessons learned, 14:30184 (R;US) 

Technical safety appraisal of the tritium systems test assembly 
Los Alamos National Laboratory, 14:29987 (R;US) 

Evaluation 
Human factors in nuclear safety oversight, 14:28144 (R;US) 
Fire Hazards 

Analysis of fire risk in French pressurized water reactors, 

14:28401 (R;FR) 
Fire Prevention 
Analysis of fire risk in French pressurized water reactors, 
14:28401 (R;FR) 
Human Factors 
Human factors in nuclear safety oversight, 14:28144 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
PICEANCE CREEK BASIN 
SALINITY 
Biological Effects 

Effects of drought, salinity and soil compaction on photosynthe- 
sis, transpiration and carbon isotope composition of plants, 
14:29494 (RA;US) 

SALMON 
Migration 

An assessment of freeze brand and PIT tag recovery data at 
McNary Dam: Annual report, 1987, 14:28225 (R;US) 

Effect of the operation of Kerr and Hungry Horse dams on the 
reproductive success of kokanee in the Flathead system: Fi- 
nal report, FY 1987, 14:28230 (R;US) 

Kokanee stock status and contribution of Cabinet Gorge Hatch- 
ery, Lake Pend Oreille, Idaho: Annual progress report, FY 
1987, 14:28223 (R;US) 

Population Dynamics 

Dworshak Dam impacts assessment and fishery investigation: 

Annual report, FY 1987, 14:28227 (R;US) 





SAMPLE HOLDERS 
Design 
Ultrahigh-vacuum apparatus for surface spectroscopy and char- 
acterization at cryogenic temperatures, 14:29335 (J;US) 
SANDIA LABORATORIES 
Data Base Management 
An adventure in using INGRES in a secure scientific environ- 
ment, 14:30235 (R;US) 
SANDSTONES 
Geology 
Geology of the Gladys McCall geopressured-geothermal 
prospect, Cameron Parish, Louisiana, 14:27910 (J;US) 
Mechanical Properties 
Core analysis in a low permeability sandstone reservoir: Re- 
sults from the Multiwell Experiment, 14:27900 (R;US) 
Permeability 
Differences in fracture characteristics and related production, 
14:27901 (J;US) 
Physical Properties 
Core analysis in a low permeability sandstone reservoir: Re- 
sults from the Multiwell Experiment, 14:27900 (R;US) 
SANITARY LANDFILLS 
Sewage Sludge 
SLUDGEMAN model (for microcomputers). Model-Simulation, 
14:29434 (R;US) 
SLUDGEMAN user's manual, 14:29435 (R;US) 
SAPPHIRE 
Chemical Bonds 
Measurement of bond strength at metal/ceramic interfaces, 
14:28779 (R;US) 
SARSON 
See BRASSICA 
SATELLITES 
Drag 
Analysis of satellite drag, 14:29569 (R;US) 
SAVANNAH RIVER PLANT 
Information Systems 
Commitment tracking system implementation at the Savannah 
River Plant, 14:30177 (R;US) 
Production Reactors 
PRA of Savannah River production factors: 
14:28427 (R;US) 
Radioactive Waste Facilities 
Process and mechanical development for the Savannah River 
TRU Waste Facility, 14:28002 (RA;US) 
Processing of transuranic waste at the Savannah River Plant, 
14:28001 (RA;US) 
Safety 
Human factors in nuclear safety oversight, 14:28144 (R;US) 
SCALAR FIELDS 
Schwarzschild Metric 
Scalar fields versus black holes, 14:29876 (R;BR) 
SCANDINAVIA 
See also FINLAND 
NORWAY 
SWEDEN 


Revision 1, 


Electricity 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Energy Consumption 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
Energy Expenses 
Feedback information and residential energy billing: Towards a 
better Nordic bill, 14:28671 (R;NO) 
SCANDIUM 
X-Ray Spectra 
Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 
SCANNERS (OPTICAL) 
See OPTICAL SCANNERS 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
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SEMICONDUCTOR LASERS 
Geometry 





SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Data Acquisition Systems 
Prototype VME data acquisition card for the ZEUS calorimeter, 
14:29310 (J;US) 
Efficiency 
Development of new scintillating fiber detectors for high energy 
physics applications, 14:29166 (J;US) 
X-Ray Detection 
Scintillator decay studies: Final report, 14:29333 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP 
Radioactive Waste Processing 
Treatment of uranium turning with the controllable oxidizing pro- 
cess, 14:27937 (R;CN;In Chinese) 
SCRUBBERS 
Air Pollution Abatement 
Advanced Utility Simulation Model description of the national 
loop (Version 3.0). Final report, July 1985-September 1987, 
14:28296 (R;US) 
Design 
Design and operation of a submerged bed scrubber for off-gas 
scrubbing, 14:27959 (RA;US) 
Performance 
LFCM emission and off-gas system performance for feed com- 
ponent cesium, 14:27961 (RA;US) 
Performance Testing 
Off-gas system for the Savannah River Plant Defense Waste 
Processing Facility, 14:27956 (RA;US) 
Technology Assessment 
Development of HLLW vitrification off-gas treatment process in 
Japan, 14:27957 (RA;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALING MATERIALS 
Chemical Composition 
Grout formulation for the immobilization of mixed organic- 
containing wastes, 14:27945 (RA;US) 
Immobilization of Hanford Facility decontamination waste in a 
cement-based grout, 14:27946 (RA;US) 
SEALS 
Fabrication 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
Performance Testing 
The Waste Isolation Pilot Plant (WIPP) seal system perfor- 
mance program, 14:28083 (R;US) 
Testing 
Brief comments on test results of both metal and elastomer vac- 
uum seals, 14:29223 (R;US) 
SEASONAL THERMAL ENERGY STORAGE 
Aquifers 
Danish aquifer thermal energy storage project. Demonstration 
plant, 14:28459 (R;DK) 
SEAWATER 
Corrosive Effects 
Corrosion in slowly flowing ocean thermal energy conversion 
seawater, 14:28264 (J;US) 
Stainless Steels 
Corrosion in seawater systems. Final report of the NKA project 
MAT 510, 14:28764 (R;DK) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
Inspection 
Accommodation of on-site inspection at DOE facilities: A study 
performed for the US Department of Energy, Assistant Secre- 
tary for Defense Programs, Office of Arms Control, 14:28734 
(R;US) 


SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTS 
Water Pollution Abatement 
New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 
SEEDLINGS 
Solar Refrigeration 
Sun synchronous solar refrigeration: 
(R;US) 
SEEDS 
Germination 
Ca**+-dependent, calmodulin-activated protein kinases from cas- 
tor bean endosperm, 14:29464 (RA;US) 
SEISMIC P WAVES 
Analysis of near-source contributions to early P-wave coda 
for underground explosions. I|. Frequency dependence, 
14:29351 (R;US) 
SEISMIC SURVEYS 
Equipment 
Down hole periodic seismic generator, 14:27875 (P;US) 
SEISMIC WAVES 
See also SEISMIC P WAVES 
Numerical Analysis 
Numerical-analytical interfacing in two dimensions with applica- 
tions to modeling NTS seismograms, 14:29346 (R;US) 
SEISMOLOGY 
Numerical-analytical interfacing in two dimensions with applica- 
tions to modeling NTS seismograms, 14:29346 (R;US) 
SELENIUM 
lon Implantation 
Diffusion of implanted Te and Se in noble metals, 14:28745 (R;DE) 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 
SELENIUM 77 
Gamma Cascades 
Nuclear spectroscopic study of the ''7In and 7”Se using angular 
correlation technique, 14:29741 (R;BR;In Portuguese) 
Integral Pac 
Nuclear spectroscopic study of the ''”In and 7”Se using angular 
correlation technique, 14:29741 (R;BR;In Portuguese) 
SELENIUM COMPLEXES 
Synthesis 
Synthesis of 4,5:4’ 5'-bis(propylene-1 ,3- 
diseleno)tetrathiafulvalene, 14:28983 (J;US) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Radiation Effects 
Radiation tests with capacitively coupled silicon detectors, 
14:29275 (R;CH) 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 
Graded Band Gaps 
In-situ interdiffusion measurements in HgTe-CdTe superlattices, 
14:28898 (BA;US) 
SEMICONDUCTOR LASERS 
Design 
Useful design relationships for the engineering of thermodynam- 
ically stable strained-layer structures, 14:29107 (J;US) 
Fabrication 
Microchannel heat sinks, 14:29086 (R;US) 
Geometry 
Patterned quantum well semiconductor lasers grown by molecu- 
lar beam epitaxy, 14:29099 (BA;US) 


Final report, 14:28265 
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SEMICONDUCTOR MATERIALS 
Carrier Density 





SEMICONDUCTOR MATERIALS 
Carrier Density 
Amphoteric native defects in semiconductors, 14:28930 (J;US) 
Crystal Defects 
Amphoteric native defects in semiconductors, 14:28930 (J;US) 
Applications of Moessbauer spectroscopy to investigations of 
defects in semiconductors, 14:29834 (R;CH) 
Dissolution 
Dissolution of B-doped S1(100) layers in NaOH aqueous solu- 
tions, 14:28879 (R;XA) 
Electron Microscopy 
Application of analytical electron microscopy to ion implantation 
and near surface microstructures, 14:28781 (BA;US) 
Impurities 
Dependence of transition-metal impurity levels on host composi- 
tion in Ill-V semiconductors, 14:28942 (J;US) 
Structural Chemical Analysis 
Microscopic calculation of critical layer thickness for coherently 
strained silicon-like structures, 14:28899 (BA;US) 
SEMICONDUCTOR SWITCHES 
Carbon Dioxide Lasers 
COp laser pulse switching by optically excited semiconductors, 
14:29845 (R;BR;In Portuguese) 
Optical Properties 
CO, laser pulse switching by optically excited semiconductors, 
14:29845 (R;BR;In Portuguese) 
Pulse Generators 
CO, laser pulse switching by optically excited semiconductors, 
14:29845 (R;BR;In Portuguese) 
SEMIMETALS 
See also ARSENIC 
BORON 
SELENIUM 
SILICON 
TELLURIUM 
Electronic Structure 
Electronic structure and properties of defect complexes in met- 
als. Final report, 25 September 1985-24 September 1988, 
14:28737 (R;US) 
SEPARATION PROCESSES 
See also ISOTOPE SEPARATION 
Evaluation 
Magnetic separation of Department of Energy wastes, 14:28023 
(R;US) 
Process Heat 
Utilization of natural gas in large-scale separation processes. Fi- 
nal report, September 1987-August 1988, 14:28968 (R;US) 
SEPTUM MAGNETS 
Bibliographies 
Literature file on ‘fast kickers and septa’, componenets for de- 
flection and separation of particle beams, 14:29243 (R;NL;In 
Dutch) 
SERINE 
Phosphorylation 
Regulation of the mitochondrial pyruvate dehydrogenase com- 
plex (PDC) steady state level of activity by reversible 
phosphorylation, 14:29453 (RA;US) 
SERVICE LIFE 
Research Programs 
Proceedings of the international nuclear power plant aging sym- 
posium, 14:28447 (R;US) 
SETTLING PONDS 
Mass Transfer 
40 CFR 265 interim-status ground-water monitoring plan for the 
2101-M pond, 14:28072 (R;US) 
SEWAGE 
See also SEWAGE SLUDGE 
Biodegradation 
Role of chemical concentration and second carbon sources in 
acclimation of microbial communities for biodegradation, 
14:28162 (R;US) 
Removal 
Horizontal wells for in-situ remediation of groundwater and soils, 
14:29421 (R;US) 


SEWAGE SLUDGE 
Water Pollution Control 

SLUDGEMAN model (for microcomputers). Model-Simulation, 
14:29434 (R;US) 

SLUDGEMAN user's manual, 14:29435 (R;US) 

SHALE MINING 
See OIL SHALE MINING 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Stochastic Processes 
Quantum chaos in the two-center shell model, 14:29778 (R;DE) 
SHIELDING 
Design 

The radiological and shielding design aspects of the TFTR DT 

operation, 14:30040 (J;US) 
SHIELDING MATERIALS 
Comparative Evaluations 

Measured neutron beam line shielding effectiveness of several 

iror/polyethylene configurations, 14:29538 (R;US) 
SHIELDS 
Activation Analysis 
Activation analysis for the aqueous self-cooled blanket and 
shield of ITER, 14:30114 (J;US) 
Computer-Aided Design 
Radiation shielding analysis at WVNS, 14:29067 (RA;US) 
Design 

A Li-particulate blanket concept for ITER, 14:30105 (J;US) 

An aqueous lithium salt self-cooled blanket and shield for ITER, 
14:30085 (J;US) 

Comparison of PCA versus tungsten in TIBER-II in-board shield 
and impact of nuclear data uncertainties on machine cost, 
14:30103 (J;US) 

Final optic protection designs for ICF containment chambers, 
14:30071 (J;US) 

Materials tests and analyses of Faraday shield tubes for ICRF 
antennas, 14:29957 (J;US) 

Neutron transport and activation analysis for the IGNITEX de- 
vice, 14:30052 (J;US) 

Preventing vaporization and destructive shock waves in ICF 
target-chamber first walls, 14:30070 (J;US) 

Safety analysis of the compact ignition tokamak radiation shield, 
14:30057 (J;US) 

Tungsten versus steel in inboard shield of ITER, 14:30102 (J;US) 

U.S. ITER shield and blanket design activities, 14:30107 (J;US) 

Materials Testing 

Activation characteristics of different steel alloys proposed for 

near term fusion reactors, 14:30104 (J;US) 
SHIP PROPULSION REACTORS 
Fuel-Cladding Interactions 

Concept design of Advanced Marine Reactor. PCI analysis for 
cylindrical-type fuels in design study of optimum design core, 
14:28434 (R;JP;ln Japanese) 

SHIPPINGPORT PRESSURIZED WATER REACTOR 

See SHIPPINGPORT REACTOR 

SHIPPINGPORT REACTOR 
Decommissioning 

Asbestos insulation removal at the Shippingport Station decom- 
missioning project, 14:28415 (RA;US) 

Shippingport Station Decommissioning Project: Contaminated 
concrete removal: Topical report, 14:28142 (R;US) 

Shippingport Station Decommissioning Project: FY 1988 annual 
progress report, October 1, 1987—September 30, 1988, 
14:28143 (R;US) 

Shippingport station decommissioning project (SSDP) - a 
progress report, 14:28411 (RA;US) 

SHIPS 
Fuel Cells 
Large surface ship fuel cell propulsion, 14:28632 (RA;US) 
SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES 
See also DETONATION WAVES 
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SILICON 
Transmission Electron Microscopy 





Diffraction 
Computational techniques for shock-wave diffraction problems. 
Final report, 1 October 1985-30 September 1988, 14:29861 
(R;US) 
Refraction 
On the refraction of longitudinal waves in compressible media, 
14:29887 (R;US) 
Remedial Action 
Preventing vaporization and destructive shock waves in ICF 
target-chamber first walls, 14:30070 (J;US) 
SHOREHAM REACTOR 
Reactor Licensing 
Safety Evaluation Report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322), 
14:28437 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322), 
14:28437 (R;US) 
Specifications 
Technical specifications, Shoreham Nuclear Power Station, Unit 
No. 1 (Docket No. 50-322): Appendix “A” to License No. NPF- 
82, 14:28306 (R;US) 
SHORT ROTATION CULTIVATION 
Technology Assessment 
Commercialization of short-rotation intensive culture tree pro- 
duction in North America, 14:28251 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
Calibration 
Forward production of J/w in hadronic interactions and calibration 
of a large BGO electromagnetic calorimeter, 14:29665 (R;US) 
Design 
Development and applications of the imaging chamber, 
14:29277 (R;CH) 
Superconducting transmission line particle detector, 14:29299 
(P;US) 
Logic Circuits 
A cluster finding trigger processor for a high energy physics ex- 
periment searching for new source of CP violation, 14:29308 
(J;US) 
Muon Detection 
Photons, electrons and muons in past, present and future, 
14:29280 (R;US) 
Research Programs 
High Energy Physics Division: Semiannual report of research 
activities, July 1, 1988—December 31, 1988, 14:29144 (R;US) 
SHREDDERS 
Performance Testing 
Process and mechanical development for the Savannah River 
TRU Waste Facility, 14:28002 (RA;US) 
Shredder and incinerator technology for volume reduction of 
commercial transuranic wastes, 14:28000 (RA;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
Charged Particle Detection 
The application of thick hydrogenated amorphous silicon layers 
to charged particle and x-ray detection, 14:29294 (R;US) 
Charged-Particle Transport 
Signal generation in a hydrogenated amorphous silicon detec- 
tor, 14:29303 (J;US) 
Integrated Circuits 
Studies of the LBL CMOS integrated amplifier/discriminator for 
randomly timed inputs from fixed target experiments, 
14:29309 (J;US) 
Performance 
Spiral silicon drift detectors, 14:29307 (J;US) 
X-Ray Detection 
The application of thick hydrogenated amorphous silicon layers 
to charged particle and x-ray detection, 14:29294 (R;US) 


SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
O Groups 
Fractional topological charge, torons and discrete chiral symme- 
try breaking in the supersymmetric O(3)c-model, 14:29713 
(R;SU,in Russian) 
Supersymmetry 
Fractional topological charge, torons and discrete chiral symme- 
try breaking in the supersymmetric O(3)c-model, 14:29713 
(R;SU;In Russian) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SILANES 
impurities 
Determination of the fluorine content in a-Si:H:F by infrared 
spectroscopy, electron probe microanalysis, x-ray photoelec- 
tron spectroscopy, and secondary ion mass spectrometry, 
14:28939 (J;US) 
SILICA 
Crystal Structure 
Structure of colloidal aggregates, 14:28839 (BA;US) 
SILICATES 
See also CALCIUM SILICATES 
ZIRCONIUM SILICATES 
Polymerization 
Molecular growth pathways in silica sol-gel polymerization, 
14:28972 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Atom Transport 
Grain boundary diffusion of phosphorous in silicon, 14:28927 
(J;US) 
Electric Conductivity 
Hydrogen incorporation in silicon thin films deposited with a re- 
mote hydrogen plasma, 14:28928 (J;US) 
Electrical Insulators 
Custom MOS VLSI design, 14:29131 (J;US) 
Fabrication 
Epitaxial growth, doping and analytical characterization of 
monocrystalline beta-SiC semiconductor thin films, 14:28919 
(BA;US) 
TEM and SEM studies of MOCVD-grown GaP on Si, 14:28895 
(BA;US) 
Impurities 
Hydrogen incorporation in silicon thin films deposited with a re- 
mote hydrogen plasma, 14:28928 (J;US) 
lon Implantation 
Applications of Moessbauer spectroscopy to investigations of 
defects in semiconductors, 14:29834 (R;CH) 
Lattice Parameters 
Nanosecond resolution x-ray studies of silicon during pulsed- 
laser irradiation, 14:28901 (BA;US) 
Leaching 
Statistical aspects of compliance with the WAPS radionuclide 
release specification, 14:28078 (R;US) 
Physical Radiation Effects 
Burst-generation rates in silicon and gallium arsenide from 
neutron-induced nuclear recoils, 14:28870 (R;US) 
Surface Barrier Detectors 
Computer controlled drifting of Si(Li) detectors, 14:29305 (J;US) 
Thermal Diffusivity 
The effect of heavy doping on complex formation and diffusivity 
of Sb in Si, 14:28744 (R;XC) 
Thin Fiims 
Microscopic calculation of critical layer thickness for coherently 
strained silicon-like structures, 14:28899 (BA;US) 
Transmission Electron Microscopy 
The potential of high-resolution transmission electron mi- 
croscopy for imaging impurities at dislocations and grain 
boundaries in silicon, 14:28780 (BA;US) 
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SILICON ALLOYS 
Crystal-Phase Transformations 





SILICON ALLOYS 
Crystal-Phase Transformations 
Kinetics and mechanism of decomposition in a Ni-12.5at%Si al- 
loy, 14:28784 (BA;US) 
Interfaces 
High resolution electron microscopy of interfaces in topotaxial 
and epitaxial reactions, 14:28977 (R;US) 
Microstructure 
Microstructure of rapidly solidified Al-Si exhibiting enhanced su- 
perconducting properties, 14:28782 (BA;US) 
Oxidation 
Studies of the initial oxidation of Fe-Si alloys by AES, XPS, 
EELS, and LEED, 14:28809 (D;US) 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
SILICON CARBIDES 
Creep 
Microstructural changes in deformed silicon nitride and silicon 
carbide, 14:28843 (BA;US) 
Crystal Growth 
Epitaxial growth, doping and analytical characterization of 
monocrystalline beta-SiC semiconductor thin films, 14:28919 
(BA;US) 
Prealloyed catalyst for growing silicon carbide whiskers, 
14:28867 (P;US) 
Electronic Structure 
The local atomic arrangement in amorphous SixC,_,, 14:28846 
(BA;US) 
Mirrors 
Highly polished, grazing incidence mirrors developed for 
synchrotron radiation beam lines at Stanford Synchrotron Ra- 
diation Laboratory, 14:29273 (J;US) 
Sorptive Properties 
Measurement of alkali metal vapors and their removal from a 
pressuriz ed fluidized-bed combustor process stream: Annual 
report, October 1986-September 1987, 14:27847 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Scattering 
Skipping motion in small-angle ion-surface scattering, 14:29849 
(J;US) 
SILICON NITRIDES 
Silicon nitride protective coatings for silvered glass mirrors, 
14:28869 (P;US) 
Creep 
Microstructural changes in deformed silicon nitride and silicon 
carbide, 14:28843 (BA;US) 
Synthesis 
Process for producing high purity silicon nitride by the direct re- 
action between elemental silicon and nitrogen-hydrogen liquid 
reactants, 14:28832 (P;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Chemical Preparation 
Sol-gel antireflective coating on plastics, 14:28885 (P;US) 
Electroplating 
Embedded conductors by electrochemical planarization, 
14:28892 (R;US) 
Physical Radiation Effects 
The design of radiation-hardened ICs for space, 14:29821 (J;US) 
Radiation Hardening 
Comparison of enhanced device response and predicted x-ray 
dose enhancement effects on MOS oxides, 14:29818 (J;US) 
Total-dose hardness assurance issues for SO! MOSFETs, 
14:29820 (J;US) 
Solid Solutions 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 


Sorptive Properties 
Measurement of alkali metal vapors and their removal from a 
pressuriz ed fluidized-bed combustor process stream: Annual 
report, October 1986—September 1987, 14:27847 (R;US) 
Stress Analysis 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
SILICON SEMICONDUCTOR DETECTORS 
See S| SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Diffusion Welding 
Diffusion welding of electrical interconnects to silicon solar cells, 
14:28888 (R;US) 
Testing 
Frequency-domain transient analysis of silicon solar cells, 
14:28255 (R;US) 
SILVER 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Crystal Growth 
Photoemission studies of the initial adsorption and growth of Ag 
on Ge(111), 14:28916 (BA;US) 
Diffusion Weiding 
Stress corrosion cracking of uranium-silver interfaces in silver- 
aided diffusion welds, 14:28777 (R;US) 
Electronic Structure 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
Interfaces 
Studies of the Ag/Cu(110) bimetallic interface using optical 
second-harmonic generation, 14:28759 (R;US) 
Nitrogen 14 Reactions 
Neutron inclusive measurements in '*N+Ag reactions at 35 
MeV/nucleon, 14:29751 (J;US) 
SILVER ALLOYS 
Precipitation 
TEM studies of precipitate growth at the atomic level, 14:28802 
(BA;US) 
SILVER COMPLEXES 
Radiolysis 
Thermal and photochemical reactions of d° metal complexes: 
the silver(Il) macrocycles, 14:29034 (J;US) 
SILVER COMPOUNDS 
See also SILVER OXIDES 
SILVER SULFIDES 
Crystal Structure 
Variations in crystal packing with anion size in the isostructural 
organic conductors (BEDT-TTF)oX where X = Ag(CN)o-, 
Au(CN)2~— and AuBre~, 14:28912 (BA;US) 
SILVER OXIDES 
Corrosion Resistance 
A technique to evaluate coatings for atomic oxygen resistance, 
14:28925 (BA;US) 
SILVER SULFIDES 
Crystal-Phase Transformations 
Low temperature phase transformation in superionic conductors: 
A molecular dynamics study of silver sulfide, 14:28940 (J;US) 
lonic Conductivity 
Low temperature phase transformation in superionic conductors: 
A molecular dynamics study of silver sulfide, 14:28940 (J;US) 
SILVICULTURE 
Commercialization 
Commercialization of short-rotation intensive culture tree pro- 
duction in North America, 14:28251 (R;US) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINGLE-PARTICLE MODEL 
Thermodynamic Properties 
Choice of finite-temperature single-particle potential and preser- 
vation of thermodynamic relations, 14:29806 (J;US) 
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SITE SELECTION 
Evaluation 
A role in environmental compliance for the state of Nevada during 
site characterization of the proposed high-level nuclear waste 
repository site at Yucca Mountain, Nevada, 14:28026 (R;US) 
SLABS 
Radiation Transport 
Boundary projection acceleration: A new approach to synthetic 
acceleration of transport calculations, 14:29817 (J;US) 
SLAGS 
Removal 
A clean coal combustion technology-slagging combustors, 
14:27848 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLUDGES 
See also SEWAGE SLUDGE 
Solidification 
Sludge processing/filtration facility for the Eighties, 14:27953 
(RA;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Sorptive Properties 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 1: Text material, 14:27831 (R;US) 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Developing Nepal’s small hydro resources. Problems and 
prospects, 14:28172 (RA;CA) 
Development of a hydroelectric project for a reluctant owner, 
14:28176 (RA;CA) 
Methodological approach for generation of appropriate technol- 
ogy, 14:28194 (RA;CA) 
Modelling of energy limited units in generating capacity reliability 
evaluation of small hydro systems, 14:28540 (RA;CA) 
Small hydro. The Canadian federal experience and outlook, 
14:28547 (RA;CA) 
Stillwater Reservoir Hydro-electric Project, 14:28199 (RA;CA) 
Synthetic hydrology generation for feasibility level evaluations of 
small-scale hydro at ungauged sites in Ontario, 14:28196 
(RA;CA) 
Control Systems 
Automatic contro! systems for small hydro, 14:28202 (RA;CA) 
Facts and fiction of small hydraulic turbine speed and load con- 
trol systems, 14:28240 (RA;CA) 
Cost 
Micro hydro in developing countries. Cost effective power and 
local participation, 14:28171 (RA;CA) 
Cost Benefit Analysis 
World bank experience with minihydro in Malaysia and Indone- 
sia, 14:28214 (RA;CA) 
Decision Making 
Technology. Selecting strategy for small hydro development, 
14:28193 (RA;CA) 
Design 
Criteria for the design of small hydro in developing countries, 
14:28178 (RA;CA) 
Electrical protection monitoring and control systems for small 
water-to-wire hydro electric power plants, 14:28187 (RA;CA) 
The pros and cons of steamlining the small hydro engineering 
process, 14:28180 (RA;CA) 
Trenton Public Utilities Commission power project, 14:28200 
(RA;CA) 
Economic Impact 
The economics and social impact of small scale hydropower, 
14:28211 (RA;CA) 
Energy Source Development 
Ontario Hydro’s activities in small hydro, 14:28182 (RA;CA) 


Small hydro at Newfoundland Light and Power Co. Ltd., 
14:28195 (RA;CA) 
Environmental impacts 
Visual resource management for small hydropower develop- 
ment, 14:28237 (RA;CA) 
Feasibility Studies 
Small hydro analysis and reporting program, 14:28192 (RA;CA) 
Financing 
Acceptable financing arrangements for transfer of interests in 
hydro projects in the United States, 14:28216 (RA;CA) 
Alternative financing techniques for small hydro projects, 
14:28218 (RA;CA) 
Small hydro and project financing. A bank’s perspective, 
14:28209 (RA;CA) 
Small scale hydro sites an example of privatization, 14:28217 
(RA;CA) 
World bank experience with minihydro in Malaysia and Indone- 
sia, 14:28214 (RA;CA) 
Government Policies 
The new Ontario small hydro site release policy, 14:28207 
(RA;CA) 
Hydraulic Turbines 
Facts and fiction of small hydraulic turbine speed and load con- 
trol systems, 14:28240 (RA;CA) 
Ice 
Design and operation of small hydro facilities for winter condi- 
tions, 14:28198 (RA;CA) 
inflatable Seals 
Employment of inflatable gates in hydroelectric systems, 
14:28204 (RA;CA) 
Inland Waterways 
Hydro-electic power stations on man-made canals in Pakistan, 
14:28179 (RA;CA) 
insurance 
Powerplant and dam insurance for the small hydro owner, 
14:28215 (RA;CA) 
Intake Structures 
Siphon-type power conduit system in small hydro power of 
China, 14:28201 (RA;CA) 
International Cooperation 
CIDA activities in small hydropower, 14:28181 (RA;CA) 
The United Nations programme for establishing small-scale hy- 
dropower projects in developing countries, 14:28183 (RA;CA) 
Legal Aspects 
Environmental law in small hydro, 14:28236 (RA;CA) 
Load Analysis 
Estimating the usable energy of isolated run-of-river small hydro 
plants, 14:28197 (RA;CA) 
Management 
Can small hydropower work in developing countries. Perspec- 
tives on industrial arrangements, 14:28213 (RA;CA) 
Market 
Global markets for small hydro, 14:28212 (RA;CA) 
Meetings 
Small hydro ’88. An international conference and trade show. 
Proceedings, vol. 2, 14:28170 (R;CA) 
Penstocks 
Siphon penstock system for the superior dam powerstation, 
14:28188 (RA;CA) 
Pipes 
Plastic conduits for small hydro, 14:28203 (RA;CA) 
Remote Areas 
Small hydro in remote Canada and developing countries, 
14:28177 (RA;CA) 
Resource Assessment 
The role of small hydro power stations in the rural development 
of northeastern region of India, 14:28173 (RA;CA) 
Resource Development 
The role of small hydro power stations in the rural development 
of northeastern region of India, 14:28173 (RA;CA) 
Retrofitting 
Almonte generating station rehabilitation. Case study, 14:28174 
(RA;CA) 
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Combining hydro development with dam renovation to cut costs, 
14:28191 (RA;CA) 
Risk Assessment 

Small hydro and project financing. A bank’s perspective, 

14:28209 (RA;CA) 
Social Impact 

The economics and social impact of small scale hydropower, 

14:28211 (RA;CA) 
Speed Regulators 

Electrical protection monitoring and control systems for small 

water-to-wire hydro electric power plants, 14:28187 (RA;CA) 
Start-Up 

Design and commissioning of the Dillon Dam hydroelectric 

plant, 14:28206 (RA;CA) 
Technology Transfer 

UNIDO [United Nations industrial Development Organization] 
activities in small hydropower and related aspects to industri- 
alization, 14:28184 (RA;CA) 

Water Hammer 
Waterhammer computations for small hydro, 14:28205 (RA;CA) 
SMELTING 
Aluminium Alloys 

Reduction of energy consumption by aluminium alloy smelting 

reverberatory furnaces, 14:28699 (R;GB) 
Energy Consumption 

Reduction of energy consumption by aluminium alloy smelting 

reverberatory furnaces, 14:28699 (R;GB) 
Thermal Efficiency 
Reduction of energy consumption by aluminium alloy smelting 
reverberatory furnaces, 14:28699 (R;GB) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 

Nuclear winter source-term studies. Volume 1. Ignition of silo- 
field vegetation by nuclear weapons. Technical report, 1 
January 1985-1 February 1986, 14:29348 (R;US) 

Environmental Impacts 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 1. Method of assessment and appended data. 
Final report, 14:29366 (R;US) 

Smokes and obscurants: a guidebook of environmental assess- 
ment. Volume 2. A sample environmental assessment. Final 
report, 14:29368 (R;US) 

SNOW 
Melting 

[Reduce uncertainty in projection of future sea-level change due 
to ice wastage]: Progress report, August 1988—-April 1989, 
14:29410 (R;US) 

SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 
Public Relations 
Doses of low level ionizing radiation; a misunderstood risk, how- 
ever unavoidable, 14:28520 (R;BR;In Portuguese) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Activation Energy 

A miniature glass-membrane reference electrode/sensor for Na- 

activity measurements in molten salts, 14:28666 (J;US) 
Corrosive Effects 

Corrosion resistant materials for sodium sulfur cells, 14:28473 

(RA;US) 
Leaching 

Statistical aspects of compliance with the WAPS radionuclide 

release specification, 14:28078 (R;US) 
SODIUM CARBONATES 
Electrical Properties 
Optimization of molten carbonate fuel cell electrolyte, 14:28613 
(RA;US) 
Phase Diagrams 
Material studies on molten carbonate fuel cell, 14:28639 (RA;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 





SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM SULFIDES 
Sorptive Properties 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
SODIUM IONS 
Electronic Structure 
Semiempirical studies of atomic structure: Progress report, 1 
July 1988-1 April 1989, 14:29600 (R;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM SULFIDES 
Distribution 
Two-dimensional distribution of sodium polysulfide composition 
in sulfur electrodes of sodium-sulfur cells, 14:28480 (RA;US) 
SODIUM-SULFUR BATTERIES 
Containers 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
Design 
Development of beta battery for load leveling applications, 
14:28493 (RA;US) 
Manufacturing approaches for demonstrations and for the fu- 
ture, 14:28490 (RA;US) 
Sodium sulfur load leveling battery design, 14:28498 (RA;US) 
Electrodes 
Doped sulfur electrodes, 14:28475 (RA;US) 
Post-test observations on CSPL cells, 14:28486 (RA;US) 
Two-dimensional distribution of sodium polysulfide composition 
in sulfur electrodes of sodium-sulfur cells, 14:28480 (RA;US) 
Fabrication 


Development of a 50kW/400kWh Na/S battery, 14:28488 
(RA;US) 
Vehicle batteries, 14:28497 (RA;US) 
Failures 
Life and reliability data of the beta” alumina tubes, 14:28483 
(RA;US) 


Impact Tests 
Safety of beta batteries, 14:28494 (RA;US) 
lonic Conductivity 
lonic conductivity of organosulfur melts for advanced storage 
electrodes, 14:28937 (J;US) 
Maintenance 
Sodium sulfur load leveling battery design, 14:28498 (RA;US) 
Manufacturing 
Manufacturing approaches for demonstrations and for the fu- 
ture, 14:28490 (RA;US) 
Overview of sodium sulfur battery and sodium heat engine de- 
velopment at Beta Power, Inc., 14:28502 (RA;US) 
Materials 
Corrosion resistant materials for sodium sulfur cells, 14:28473 
(RA;US) 
Operation 
Real-time x-radiography of operating sodium sulfur cells, 
14:28476 (RA;US) 
Performance 
Beta batteries in stationary applications, 14:28495 (RA;US) 
Considerations and measurements of latent-heat-storage salts 
for secondary thermal battery applications, 14:28492 (RA;US) 
Corrosion resistant materials for sodium sulfur cells, 14:28473 
(RA;US) 
Development of beta battery for load leveling applications, 
14:28493 (RA;US) 
Effect of fabrication parameters on cell performance, 14:28474 
(RA;US) 
Effect of thermal cycling on CSPL sodiunvsulfur cells, 14:28485 
(RA;US) 
Low earth orbit sodium-sulfur cell development program at Ea- 
gle Picher Industries, Inc., 14:28503 (RA;US) 
Performance and prospects of Na/S batteries, 14:28489 (RA;US) 
Solid electrolyte and cell performance, 14:28471 (RA;US) 
Sulfur side supporting studies, 14:28477 (RA;US) 
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SOLAR ENERGY 
Optimization 





Performance Testing 

Analysis of sodium sulfur cell testing: polarization and capacity 
degradation, 14:28478 (RA;US) 

Beta battery propelled vehicle projects, 14:28496 (RA;US) 

Development of a S50kW/400kWh Na/S battery, 14:28488 
(RA;US) 

Overview of the development of Na/S batteries for utility load 
leveling at Yuasa Battery/NGK Spark Plug Group, 14:28505 
(RA;US) 

Overview of the research and development of beta battery at Hi- 
tachi, 14:28463 (RA;US) 

Post-test observations on CSPL cells, 14:28486 (RA;US) 

Small battery performance, 14:28491 (RA;US) 

Sodium/sulfur cell evaluation results, 14:28479 (RA;US) 

Reliability 

Life and reliability data of the beta” alumina tubes, 14:28483 

(RA;US) 
Research Programs 

Low earth orbit sodium-sulfur cell development program at Ea- 
gle Picher Industries, Inc., 14:28503 (RA;US) 

Overview of R and D on beta battery in Shanghai Institute of 
Ceramics, 14:28462 (RA;US) 

Overview of development of Advanced Battery Electric Energy 
Storage System in Japan, 14:28504 (RA;US) 

Overview of sodium sulfur battery development at Chloride 
Silent Power Limited, 14:28465 (RA;US) 

Overview of the research and development of beta battery at Hi- 
tachi, 14:28463 (RA;US) 

Survey of beta battery R and D in the central laboratory of elec- 
trochemical power sources, 14:28464 (RA;US) 

Reviews 

Company overview of ABB, PT! and NASTECH, 14:28460 
(RA;US) 

Overview of sodium sulfur battery and sodium heat engine de- 
velopment at Beta Power, Inc., 14:28502 (RA;US) 

Overview of the overviews, a summary, 14:28487 (RA;US) 

Road Tests 
Vehicle batteries, 14:28497 (RA;US) 
Safety 
Cell development: a focus on safety, 14:28481 (RA;US) 
Safety of beta batteries, 14:28494 (RA;US) 
Service Life 
Sulfur side supporting studies, 14:28477 (RA;US) 
Solid Electrolytes 

Beta alumina electrolyte development, 14:28467 (RA;US) 

Beta alumina electrolyte production and performance, 14:28468 
(RA;US) 

Boehmite, the raw materials for production of beta alumina, 
14:28466 (RA;US) 

Effect of the sodium monoaluminate on the properties of beta- 
alumina ceramics, 14:28470 (RA;US) 

Electrolyte fabrication, strength and microstructure, 14:28469 
(RA;US) 

Failure analysis of Chloride Silent Power, Ltd., 14:28472 (RA;US) 

Solid electrolyte and cell performance, 14:28471 (RA;US) 

Specifications 
Overview of the overviews, a summary, 14:28487 (RA;US) 
Stress Analysis 

Component stress during freeze/thaw cycling, 14:28484 (RA;US) 

Effect of thermal cycling on CSPL sodium/sulfur cells, 14:28485 
(RA;US) 

X-Ray Radiography 
Real-time x-radiography of operating sodium sulfur cells, 
14:28476 (RA;US) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 
See SOLDERING 
SOILS 
Calorimetry 

Heat flux sensor applications for below-grade energy studies, 

14:28687 (BA;US) 


Contamination 

Soil vapor survey at the LLNL site 300 general services area, 
adjacent portions of the Connolly and Gallo Ranches and the 
site 300 landfill pit 6 area, 14:29403 (R;US) 

Environmental Exposure Pathway 

Plant uptake of 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 
and 2-amino-4,6-dinitrotoluene using '4C-labeled and unla- 
beled compounds. Final report, 14:29547 (R;US) 

Erosion 

Animal intrusion studies for protective barriers: Status report for 

FY 1988, 14:28073 (R;US) 
Hazardous Materials 

Treatability potential for EPA (Environmental! Protection Agency) 
listed hazardous wastes in soil. Final report, September 1985- 
February 1989, 14:29401 (R;US) 

Moisture 

Unfrozen water contents of undisturbed and remolded Alaskan 
silt as determined by nuclear magnetic resonance, 14:27906 
(R;US) 

Radioactive Waste Disposal 

Effects of SA/V and saturation on the chemical durability of SRP 
waste glass, 14:28123 (BA;US) 

Glass-water vapor interaction, 14:28128 (BA;US) 

Radioecological Concentration 

Analysis of spent-fuel performance in a geologic repository, 

14:28130 (BA;US) 
SOL-GEL PROCESS 
Feasibility Studies 
Amine waste immobilization by a sol-gel process, 14:27989 
(RA;US) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29571 
(R;US) 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29570 
(R;US) 

SOLAR ARCHITECTURE 
Simulation 
Solar energy utilization through building design: a study in the 
experimental building minilab, 14:28268 (R;SE) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CONCENTRATORS 
Design 

Approaching the irradiance of the sun through nonimaging op- 

tics, 14:28270 (J;US) 
SOLAR COOLING SYSTEMS 
Testing 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems, 
14:28267 (R;US) 

SOLAR CORONA 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29571 
(R;US) 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29570 
(R;US) 

SOLAR CYCLE 
Monitoring 
Analysis of satellite drag, 14:29569 (R;US) 
SOLAR ENERGY 
Optimization 

Support and maneuvering apparatus for solar energy receivers, 

14:28269 (P;US) 
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SOLAR ENERGY 
Research Programs 








Research Programs 

Solar buildings program summary: Volume 2: Research sum- 
maries, fiscal year 1988, 14:28266 (R;US) 

SOLAR FLARES 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29570 
(R;US) 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29571 
(R;US) 

SOLAR HEATING 

Increasing the chemical yield of desirable chemical species us- 

ing solar rapid heating, 14:28979 (R;US) 
SOLAR HEATING SYSTEMS 
Research Programs 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems, 
14:28267 (R;US) 

SOLAR POWER PLANTS 
Design 

Optima! design of solar energy systems with uncertain data, 

14:28261 (J;US) 
SOLAR RADIATION 
Variations 

Summary of studies that examine the effects of spectral solar 
radiation variations on PV [photovoltaic] device design and 
performance, 14:28257 (R;US) 

SOLAR RADIO BURSTS 

Very Large Array observations of the sun with related observa- 
tions using the SMM (Solar Maximum Mission) satellite. Final 
technical report, 1 January 1983-31 August 1988, 14:29570 
(R;US) 

SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Solar Tracking Systems 

Support and maneuvering apparatus for solar energy receivers, 
14:28269 (P;US) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 

SOLDERED JOINTS 
Thermal Fatigue 

Research on the mechanism of thermal fatigue in near-eutectic 

Pb-Sn solders, 14:28761 (R;US) 
SOLDERING 
Mathematical Models 

Incorporation of surface tension into the structural finite element 

code SANCHO, 14:28774 (R;US) 
SOLID CLUSTERS 
Electronic Structure 

Electronic structure and geometries of small compound metal 
clusters: Progress report, August 1, 1988—July 31, 1989, 
14:29839 (R;US) 

Electronic structure and properties of defect complexes in met- 
als. Final report, 25 September 1985-24 September 1988, 
14:28737 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 
Catalysts 
CO poisoning of anode catalysts at low temperatures: fuel cell 
testing and fundamental studies, 14:28596 (RA;US) 
Cathodes 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Design 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Solid oxide fuel cell/module for utilization of pipeline natural gas, 
14:28572 (RA;US) 
Economics 
Comparative analysis of fuel processing alternatives for coal- 
based, high-temperature fuel cells, 14:28577 (RA;US) 
Electrochemistry 
Direct electrochemical oxidation of methane in ceramic electro- 
chemical reactors, 14:28610 (RA;US) 






Fabrication 
Argonne monolithic solid oxide fuel cell fabrication, 14:28574 
(RA;US) 
Monolithic solid oxide fuel cell fabrication development, 
14:28592 (RA;US) 
Field Tests 
SOFC field experiments, a learning experience, 14:28570 
(RA;US) 
Heat Transfer 
Heat and mass transfer issues in PEM fuel cells, 14:28646 
(RA;US) 
Lanthanum Compounds 
ECVD of SOFC components, 14:28604 (RA;US) 
Mass Transfer 
Heat and mass transfer issues in PEM fuel cells, 14:28646 
(RA;US) 
Mathematical Models 
Mathematical modeling of solid oxide fuel cells, 14:28585 (RA;US) 
Performance 
Canadian solid polymer fuel cell development, 14:28651 (RA;US) 
Fuel cells for vehicle propulsion applications: a preliminary com- 
parison (Power range 60 kW), 14:28721 (RA;US) 
Methods to attain high power density in SPE fuel cells with low- 
platinum-loading electrodes, 14:28645 (RA;US) 
Scale-up of a proton exchange membrane fuel cell, 14:28630 
(RA;US) 
Performance Testing 
Development of solid oxide fuel cell, 14:28584 (RA;US) 
Osaka gas test of 3 kW SOFC generator system, 14:28571 
(RA;US) 
Planar solid oxide fuel cell technology cell stack test and evalua- 
tion, 14:28575 (RA;US) 
Recent advances in PEM fuel cell research at Los Alamos Na- 
tional Laboratory, 14:28617 (RA;US) 
Solid oxide fuel cell module for utilization of pipeline natural gas, 
14:28572 (RA;US) 
Tokyo Gas tests of 3 kW generation system, 14:28573 (RA;US) 
Research Programs 
Recent advances in PEM fuel cell research at Los Alamos Na- 
tional Laboratory, 14:28617 (RA;US) 
Technology Assessment 
Electric and cogeneration applications for solid oxide fuel cell 
systems, 14:28627 (RA;US) 
Fuel cells in transportation, 14:28590 (RA;US) 
Overview and progress on Italian R/D and demonstration fuel 
cell program, 14:28607 (RA;US) 
Zirconium Oxides 
ECVD of SOFC components, 14:28604 (RA;US) 
Improved fracture toughness of ZrOz electrolyte for solid oxide 
fuel cells, 14:28601 (RA;US) 
SOLID ELECTROLYTES 


Fabrication 
Beta alumina electrolyte production and performance, 14:28468 

(RA;US) 
Electrolyte fabrication, strength and microstructure, 14:28469 

(RA;US) 


Failure Mode Analysis 
Failure analysis of Chloride Silent Power, Ltd., 14:28472 (RA;US) 
Performance 
Beta alumina electrolyte production and performance, 14:28468 
(RA;US) 
Physical Properties 
Solid electrolyte and cell performance, 14:28471 (RA;US) 
Research Programs 
Beta alumina electrolyte development, 14:28467 (RA;US) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Fluidized-Bed Combustion 
Power and heat generating PFBC combi processes and their 
potential market in Finland, 14:27863 (RA;Fl) 
Gasification 
Power and heat generating PFBC combi processes and their 
potential market in Finland, 14:27863 (RA;Fl) 
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SPACE-TIME 
Black Holes 





SOLID LUBRICANTS 
Evaluation of solid lubricants: temperature programmed desorp- 
tion of MOS, on molybdenum and of ion-implanted MOS2 on 
molybdenum. Final report, 14:29121 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Geometry 
Cerium fluoride, a new fast, heavy scintillator, 14:29304 (J;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Efficiency 
Fiashlamp radiation recycling for enhanced pumping efficiency 
and reduced thermal load, 14:29110 (P;US) 
Performance 
Ti:sapphire laser performance above 15 W cw with line narrow- 
ing, 14:29098 (R;US) 
SOLID STATE PHYSICS 
Applications of far-infrared free-electron lasers to condensed- 
matter physics, 14:29847 (J;US) 
SOLID-STATE PLASMA 
Spray Coating 
Process for forming exoergic structures with the use of a 
plasma, 14:29857 (P;US) 
SOLIDS 
Deformation 
PASTA2D: Applications, 14:29077 (R;US) 
Electronic Structure 
Application of a semiempirical self-consistent-field band calcula- 
tion to near-edge fine-structure analysis of core-shell 
electronic absorption edges, 14:29851 (J;US) 
Mesh Generation 
Generating meshes for finite difference analysis using MGED 
solid models, 14:29081 (R;US) 
Thermodynamics 
Thermodynamics of coal liquid/solid systems: Quarterly progress 
report, January 16, 1987—April 16, 1989, 14:27808 (R;US) 
SOLUTES 
lon Implantation 
The control of grain boundary structure by ion implantation of 
solute, 14:28819 (J;US) 
Membrane Transport 
Role of osmotic adjustment in maintaining chloroplast volume 
during stress, 14:29451 (RA;US) 
SOLVENT EXTRACTION 
Yields 
Influence of organic coal structure on liquefaction behavior: An 
update with emphasis on low-severity conditions, 14:27814 


See PROBES 
SOOT 
Soot formation behind a bluff-body burner. Final report, May 
1883-October 1985, 14:29139 (R;US) 
SORGHUM 
Fungal Diseases 
Heat-shock protection of sorghum against effects of the host- 
specific toxin from Periconia circinata, 14:29549 (RA;US) 
SOURCE TERMS 
C Codes 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 
Containment 
Core-concrete interactions using molten steel with zirconium on a 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
Data Base Management 
CEA fission product radioactivity data file and its assessment, 
14:28351 (R;FR) 
E Codes 
CEA fission product radioactivity data file and its assessment, 
14:28351 (R;FR) 
O Codes 
Comparison of radiation spectra from selected source-term 
computer codes, 14:28385 (R;US) 


SOUTH AFRICA 
Research Programs 
National Register of research projects, 1986/1987: Part 3, Hu- 
man sciences: Social sciences, 14:30229 (R;ZA;In Afrikaans, 
English) 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Cell Transformations 
Soybean urease as a selectable marker in plant transformation 
studies, 14:29472 (RA;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Computerized Simulation 
Four-year investigation of Brayton cycle systems for future 
french space power applications, 14:28326 (R;FR) 
Gas Cooled Reactors 
Four-year investigation of Brayton cycle systems for future 
french space power applications, 14:28326 (R;FR) 
Liquid Metal Cooled Reactors 
Four-year investigation of Brayton cycle systems for future 
french space power applications, 14:28326 (R;FR) 
Loss Of Coolant 
ATHENA simulation examining the survivability of a space reac- 
tor after a loss of coolant accident, 14:28454 (BA;US) 
Mhd Generators 
PLASMAK star power for energy intensive space applications, 
14:30146 (J;US) 
Quality Assurance 
Quality application to space nuclear power (SP-100), 14:28330 
(R;US) 
Reliability 
Quality application to space nuclear power (SP-100), 14:28330 
(R;US 
Test Facilities 
Evolution of a test article handling system for the SP-100 
ground engineering system test, 14:28329 (R;US) 
SP-100 Test Site, 14:28331 (R;US) 
SPACE PROPULSION REACTORS 
See also NERVA REACTOR 
ROVER REACTORS 
Fission Fragments 
Fission fragment rockets: A new frontier, 14:29357 (R;US) 
Fuel Cycle 
Fusion space propulsion with a field reversed configuration, 
14:30148 (J;US) 
Parametric Analysis 
Space applications of fusion energy, 14:28397 (J;US) 
SPACE SHUTTLES 
Corrosion Protection 
A technique to evaluate coatings for atomic oxygen resistance, 
14:28925 (BA;US) 
Electric Discharges 
Auroral photography experiment. Report for June 1987-March 
1988, 14:29589 (R;US) 
SPACE VEHICLE COMPONENTS 
Microelectronic Circuits 
The design of radiation-hardened ICs for space, 14:29821 (J;US) 
SPACE VEHICLES 
See also SPACE SHUTTLES 
Power Systems 
Rotating bubble membrane radiator, 14:28290 (P;US) 
Protective Coatings 
Laser sustained discharge nozzle apparatus for the production 
of an intense beam of high kinetic energy atomic species, 
14:29112 (P;US) 
SPACE-TIME 
Black Holes 
Higher-dimensional black holes with dilatons and compactified 
asymptotics, 14:29871 (R;XA) 
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SPACECRAFT POWER SUPPLIES 
Alkaline Electrolyte Fuel Cells 





SPACECRAFT POWER SUPPLIES 
Alkaline Electrolyte Fuel Celis 
European activities on fuel cells for space applications, 
14:28628 (RA;US) 
Regenerative Fuel Cells 
European activities on fuel cells for space applications, 
14:28628 (RA;US) 
SPARK IGNITION ENGINES 
Velocity 
Two-component laser velocimeter measurements in a spark ig- 
nition engine, 14:28715 (BA;US) 
SPEAR 
Highly polished, grazing incidence mirrors developed for 
synchrotron radiation beam lines at Stanford Synchrotron Ra- 
diation Laboratory, 14:29273 (J;US) 
SPECIMEN HOLDERS 
See SAMPLE HOLDERS 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 
Dose Rates 
Overview ofd experiment-calculation interpretations made in 
France on fuel spent shipping cask, 14:29064 (R;FR) 
SPENT FUEL ELEMENTS 
Radioactive Waste Disposal 
Volatile fission product distributions in LWR fuel rods, 14:28076 
(R;US) 
SPENT FUEL STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Containers 
On-site dry concrete canister storage of spent fuel at Gentilly-1, 
14:27995 (RA;US) 
Encapsulation 
Creep properties of welded joints in OFHC copper for nuclear 
waste containment, 14:28086 (R;SE) 
SPENT FUELS 
Purex Process 
Examples of CEA managements of spent fuels from a prototype 
power reactor (PHENIX) and from commercial power reactors 
after post irradiation examinations, 14:27928 (R;FR) 
Radioactive Waste Disposal 
Structural evaluation of BWIP high-level radioactive waste pack- 
ages using current and proposed alternative design criteria, 
14:28011 (RA;US) 
Radioactive Waste Management 
International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
Radionuclide Migration 
Analysis of spent-fuel performance in a geologic repository, 
14:28130 (BA;US) 
Reprocessing 
Back-end options: 
14:27930 (RA;US) 
Waste Heat Utilization 
Electric power by high level radiation wastes from spent fuels, 
14:27983 (RA;US) 
Waste-Rock Interactions 
Initial hydrothermal waste package release experiments using 
spent fuel with waste package components, 14:28120 (BA;US) 
SPENT SEED 
Regeneration 
MHD seed recovery and regeneration based on the formate pro- 
cess, 14:28559 (RA;US) 
MHD seed recovery/regeneration, Phase |, 14:28557 (RA;US) 
TRW Econoseed Process for MHD seed recovery and regener- 
ation, 14:28558 (RA;US) 
SPHERICAL CONFIGURATION 
Tensor Forces 
Finite strain example problems for rectangular, cylindrical, and 
spherical geometries, 14:29885 (R;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 


industry and economy. A French view, 


SPONTANEOUS FISSION 
Californium 252 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
Fission Fragments 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
Half-Life 
Potential energy and fission barriers of superheavy nuclei calcu- 
lated in multidimensional deformation space, 14:29777 (R;DE) 
Nuclear Models 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA:BR) 
SPR-3 REACTOR 
Neutron Detectors 
Dynamic range and time response of a new hafnium neutron 
detector, 14:28367 (R;US) 
SPRAY COATING 
Nondestructive Testing 
Automated thermal impedance scanning (ATIS) system for NDE 
[nondestructive examination] of coatings on turbine engine 
parts, 14:29123 (R;US) 
SPREAD F 
Bubbles 
In-sity plasma bubble observations associated with equatorial 
spread - F over Natal, in Brazil, 14:29591 (R;BR) 
Geomagnetic Equator 
In-sity plasma bubble observations associated with equatorial 
spread - F over Natal, in Brazil, 14:29591 (R;BR) 
SQUID DEVICES 
Uses 
Squid concepts and systems, 14:29069 (R;US) 
STABILITY 
Mathematical Models 
Use of three computer codes in the analysis of tunnel intersec- 
tion stability under quasi-static loading, 14:28058 (R;US) 
STAINLESS STEEL-304 
Chemical Reactions 
Core-concrete interactions using molten steel with zirconium ona 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
Diffusion Welding 
Stress corrosion cracking of uranium-silver interfaces in silver- 
aided diffusion welds, 14:28777 (R;US) 
Fracture Mechanics 
Calculating the tearing resistance of ductile steels: Final report, 
14:28755 (R;US) 
Gas Tungsten-Arc Welding 
Modeling the effect of surface active elements on weld pool fluid 
flow, heat transfer and geometry, 14:28746 (R;US) 
Mechanical Properties 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Oxidation 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Sensitivity 
The application of analytical electron microscopy to improving 
the sensitization resistance of type 304 stainless steels, 
14:28798 (BA;US) 
Stress Corrosion 
Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Annual progress report, 
October 1, 1987—September 30, 1988, 14:28751 (R;US) 
STAINLESS STEEL-316 
Deformation induced microstructural and microchemical changes 
during thermomechanical treatment: Annual progress report, 
October 1, 1987—September 30, 1988, 14:28751 (R;US) 
STAINLESS STEELS 
See also CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-304 
A new stainless steel alloy for the hydroelectric industry, 
14:28768 (RA;CA) 
Corrosion 
The breeder blanket interface (BBI) to TSTA, 14:30087 (J;US) 
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Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
molten carbonate, 14:28650 (RA;US) 
Decontamination 
Electrochemical decontamination of metallic radioactive waste, 
14:27977 (RA;US) 
Electrochemical Corrosion 
Corrosion in seawater systems. Final report of the NKA project 
MAT 510, 14:28764 (R;DK) 
Mechanical Properties 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Oxidation 
Low-cost and long-life heat resisting alloys for fuel cell reformer 
tube, 14:28594 (RA;US) 
Physical Radiation Effects 
Lifetime analysis of the ITER first wall and divertor plates, 
14:30081 (J;US) 
Segregation 
Measurement of equilibrium and nonequilibrium segregation by 
x-ray microanalysis, 14:28804 (BA;US) 
Strain Aging 
Aging degradation of cast stainless steels, 14:28374 (BA;US) 
Thermal Cracking 
Kinetics and mechanism of thermal aging embrittlement of du- 
plex stainless steels, 14:28309 (BA;US) 
Weldability 
Cavitation kinetics during GTA [gas tungsten arc] welding of he- 
lium containing stainless steel, 14:28750 (R;US) 
STAINS 
Labelling 
Enhanced detection of fluorescence quenching in labeled cells, 
14:29475 (P;US) 
STANDARD MODEL 
Riemann Space 


Trace anomaly and low energy phenomenological implications 
of wormholes, 14:29692 (J;NL) 
STANDING CROP 
See BIOMASS 


STANFORD LINEAR ACCELERATOR CENTER 
Analog-To-Digital Converters 
A fastbus flash ADC system for the Mark Il Vertex chamber, 
14:29167 (J;US) 
Beam Injection 
Timing jitter measurements at the SLC electron source, 
14:29254 (R;US) 
Experiment Planning 
Institutional Plan, FY1989-FY1994, 14:29150 (R;US) 
Fastbus System 
PASHA - an approach to computer-aided hardware debugging, 
14:29168 (J;US) 
STANFORD LINEAR COLLIDER 
Beam Dynamics 
First observation of beamstrahlung, 14:29212 (J;US) 
Operational experience with model-based steering in the SLC 
linac, 14:29203 (R;US) 
Beam Monitoring 
Beam-loss monitors in the SLC Final Focus, 14:29250 (R;US) 
Computerized Control Systems 
[Visit to KEK to discuss controls technology in connection with 
upgrades of several KEK accelerator control systems, 
Tsukuba and Riken 8 GeV Storage Ring Project, Tokyo, Japan, 
March 22—April 2, 1989]: Foreign trip report, 14:29149 (R;US) 
Diagnostic Techniques 
Energy measurements from betatron oscillations, 14:29205 
(R;US) 
Power Systems 
RF pulse compression experiment at SLAC, 14:29251 (R;US) 
STARCH GUM 
See DEXTRIN 


STARFIRE TOKAMAK 
Poloidal Field Divertors 

A PC-based package for interactive assessment of MHD equi- 
librium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:30066 (J;US) 

START-UP (REACTOR) 
See REACTOR START-UP 
STATISTICAL DATA 
Optimization 

Environmental testing assessment using ecological variables in 

a successional framework, 14:30204 (R;US) 
STATISTICAL MECHANICS 
Distribution Functions 

Nonlinear-response theory for time-independent fields: Conse- 
quences of the fractal nonequilibrium distribution function, 
14:29893 (J;US) 

STATISTICS 
See also KRIGING 
Uses 

Statistical aspects of compliance with the WAPS radionuclide 

release specification, 14:28078 (R;US) 
STEADY-STATE D-T REACTORS 
Design 

Design and cost evaluation of a generic magnetic fusion reactor 
using the D-D fuel cycle, 14:30155 (J;US) 

Optimized multi-modal-operation designs for ITER, 14:30088 
(J;US) 

Efficiency 

Energy conversion systems design for fusion 

14:30153 (J;US) 
Fuel Supplies 

Determination of the required tritium breeding ratio for the next 

fusion experimental reactor, 14:30089 (J;US) 
Neutron Transport 

Neutron transport and activation analysis for the IGNITEX de- 

vice, 14:30052 (J;US) 
Physics 
A non-inductively driven tokamak reactor based on ITER, 
14:30094 (J;US) 
STEADY-STATE FUSION REACTORS 
See also STEADY-STATE D-T REACTORS 
Design 

REAC2, 14:29949 (J;US) 

RF accelerated high energy (1-3 MeV) neutral beams for toka- 
mak plasma heating, current drive and alpha diagnostics, 
14:30098 (J;US) 

Fuel Cycle 
D-3He fuel cycles for neutron lean reactors, 14:30147 (J;US) 
Materials Testing 
ENDF/B-VI nuclear data evaluations for fusion applications, 
14:30059 (J;US) 
P Codes 
PACER revisited, 14:29359 (J;US) 
Reactor Accidents 

The consequences of lithium fires in the presence of steam, 
14:30108 (J;US) 

STEAM GENERATORS 
Fluid-Structure Interactions 

Contribution at the vibrations study of tube bundles in a 

transversal flow, 14:29114 (R;FR;in French) 
Tubes 

Contribution at the vibrations study of tube bundles in a 
transversal flow, 14:29114 (R;FR;In French) 

Steam generator group project: Final report: Post-service base- 
line eddy current examination, Task 7, 14:28312 (R;US) 

STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-O0OKH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N20 

See NICKEL-CHROMIUM STEELS 
STEEL-000KH25 

See STAINLESS STEELS 


reactors, 
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STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 
See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-OKH19NT 
See CHROMIUM-NICKEL STEELS 
STEEL-1-KH18N20T3P 
See NICKEL-CHROMIUM STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2VSFB 
See STEELS 
STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N14V2BR EHP17 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 
STEEL-37KHN3T 
See NICKEL-CHROMIUM STEELS 
STEEL-3KH15N13YU3 
See CHROMIUM-NICKEL STEELS 
STEEL-40KH2NSSM 
See NICKEL-CHROMIUM STEELS 
STEEL-4KH12N8G8MFB 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 
See CHROMIUM-NICKEL STEELS 
STEEL-ASTM-A508 
Aging 
Improved model for predicting J-R curves from charpy data: Fi- 
nal report, 14:28766 (R;US) 
STEEL-ASTM-A533-B 
Improved model for predicting J-R curves from charpy data: Fi- 
nal report, 14:28766 (R;US) 
Fracture Properties 
Post-irradiation fracture toughness characterization of four lab- 
melt plates, 14:28765 (R;US) 
Radiation Effects 
An exploratory study of element interactions and composition 
dependencies in radiation sensitivity development: Final re- 
port, 14:28767 (R;US) 
STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-KH12N20T3P 
See NICKEL-CHROMIUM STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH18N22V2T2 
See NICKEL-CHROMIUM STEELS 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-KHN35VT 
See NICKEL-CHROMIUM STEELS 
STEEL-KN1SN7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KN1SN9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-N26KHT1 
See NICKEL-CHROMIUM STEELS 


STEEL-VZH102 
See NICKEL-CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
Accuracy 
Final report on the REAL-84 exercise, 14:28752 (R;NL) 
Corrosion 

The role of carbides in the corrosion behavior of FE-12Cr- 

1MoVW steel in liquid lithium, 14:28811 (J;US) 
Crack Propagation 

Controlled flaw preparations for heavy-section steel fracture me- 

chanics testing, 14:28808 (BA;US) 
Cutting 

Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 

Fracture Mechanics 

Calculating the tearing resistance of ductile steels: Final report, 
14:28755 (R;US) 

Modifications of ASTM E 813-81 standard test method for an 
improved definition of Jj, using new blunting-line equation, 
14:28757 (R;DE) 

Fractures 

Measurement of the elastic-plastic surface flaw back surface 

topology and its relation to constraint, 14:28807 (BA;US) 
Irradiation 

Microstructural characterization of irradiated Fe-Cu-Ni-P model 
steels, 14:28796 (BA;US) 

Microstructural characterization of irradiated pwr steels using 
the atom probe field-ion microscope, 14:28797 (BA;US) 

Melting 

Community's research and development programme on decom- 
missioning of nuclear installations. Third annual progress 
report 1987, 14:29068 (R;FR) 

Decommissioning of the KEMA suspension test reactor, 
14:28421 (RA;US) 

Microstructure 

Characterization of fine-scale microstructures in aged primary 

coolant pipe steels, 14:28359 (BA;US) 
Oxidation 
Radiocolloid formation in waste package leach tests with Savan- 
nah River defense waste glass in salt brine, 14:28133 (BA;US) 
Performance 
Tungsten versus steel in inboard shield of ITER, 14:30102 (J;US) 
Physical Radiation Effects 
Final report on the REAL-84 exercise, 14:28752 (R;NL) 
Radioactive Waste Disposal 

SIMS analysis of leached layers formed on SRL glasses during 

burial, 14:28127 (BA;US) 
Stress Corrosion 

Prediction of SCC susceptibility based on mechanical properties 
of line pipe steels: Topical report, November 15, 1988, 
14:28738 (R;US) 

Surfaces 

Compton scattering gamma-ray as inspection technique of sur- 

faces, 14:29124 (RA;BR) 
Tensile Properties 

A study of the yield/tensile ratio and its effect on line-pipe be- 

havior, 14:28739 (R;US) 
STELLARATOR TYPE REACTORS 
Plasma Confinement 

The role of the radial electric field in enhanced confinement 

regimes in stellarators, 14:29904 (R;US) 
Plasma Production 
Plasma production using microwave and radio frequency 
sources, 14:29907 (R;US) 
STELLARATORS 
Design 
Numerical methods for stellarator optimization, 14:29979 (R;US) 
Plasma Heating 

Electron behavior during electron cyclotron resonance heating 

in a stellarator, 14:29965 (J;US) 





562 ERA Vol. 14, No. 14 





STRONTIUM 85 
Radionuclide Migration 





Plasma instability 
Averaged equilibrium and stability in low-aspect-ratio stellara- 
tors, 14:29909 (R;US) 
Transport Theory 
Optimization of transport in stellarators, 14:29908 (R;US) 
STEROIDS 
Isomerization 
The 2.5 A crystal structure of A5-3-ketosteroid isomerase, 
14:29481 (BA;US) 
Labelling 
[Studies to evaluate the efficacy, potential benefit and role of 
Bromine-77 labeled steroids in the detection and evaluation of 
treatment for hormone-dependent tumors]: Final report, 
March 1981—March 1984, 14:29505 (R;US) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 
STILBENE 
Isomerization 
One-way photoisomerization of stilbene cation and anion radi- 
cals in solution, 14:29038 (J;US) 
STOCKS 
See INVENTORIES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Decontamination 
Recent practical experience with the cleaning and decontamina- 
tion of an intermediate level liquid waste storage facility at the 
former Eurochemic reprocessing plant, 14:27993 (RA;US) 
Design 
Interim storage facility for vitrified high level waste, 14:27967 
(RA;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
PEP STORAGE RINGS 
SPEAR 
SUPERCONDUCTING SUPER COLLIDER 
VEPP-2 
Beam Dynamics 
Heavy ion induction linac drivers for inertial confinement fusion, 
14:30048 (J;US) 
Measurement of the longitudinal parameters of an electron 
beam in a storage ring, 14:29170 (R;US) 
Control Systems 
Automatic steering of x-ray beams from NSLS insertion devices 
using closed orbit feedback, 14:29225 (R;US) 
Mirrors 
Highly polished, grazing incidence mirrors developed for 
synchrotron radiation beam lines at Stanford Synchrotron Ra- 
diation Laboratory, 14:29273 (J;US) 
Resonance 
Phase convection during colliding interaction and lifetime of 
beams in electron-positron storage rings. 1. Nonlinear reso- 
nance catalogue, 14:29267 (R;SU;In Russian) 
Synchrotron Radiation 
Applications of first order matricial theory to the calculation of 
storage ring designed for producing synchrotron radiation, 
14:29265 (R;BR;In Portuguese) 
STORES 
See COMMERCIAL BUILDINGS 
STRAIN GAGES 
Design 
Superlattice strain gage, 14:29072 (P;US) 
STRATA CONTROL 
Expert Systems 
Improved selection methods for roadway supports, 14:27840 
(R;XE;In French) 


STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Natural Convection 
Modified Local Similarity for natural convection along a non- 
isothermal vertical flat plate including stratification, 14:27874 
(R;US) 
STREAK CAMERAS 
Design 
Design and testing of the EG and G/Los Alamos Operations fast 
streak camera, 14:29321 (R;US) 
STREAMING (RADIATION) 
See RADIATION STREAMING 
STREAMS 
See also RIVERS 
Water Quality 
Water resources data for Minnesota, water year 1986. Volume 
1. Great Lakes and Souris-Red rainy river basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29431 (R;US) 
Water resources data for Minnesota, water year 1986. Volume 
2. Upper Mississippi and Missouri River basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29432 (R;US) 
STRENGTH (IMPACT) 
See IMPACT STRENGTH 
STRESS ANALYSIS 
P Codes 
PASTA2D: Applications, 14:29077 (R;US) 
STRING MODELS 
Conformal mapping techniques in string field theory. January 
1986-April 1989 (Citations from the INSPEC: Information Ser- 
vices for the Physics and Engineering Communities data 
base). Report for January 1986-April 1989, 14:29715 (R;US) 
Covariantized closed string fields from light-cone, 14:29717 
(J;US) 
Conservation Laws 
infinitesimal symmetries and conservation laws of the classical 
string, 14:29707 (R;XA) 
Equations Of Motion 
Differential formulation in string theories, 14:29700 (R;BR;In 
Portuguese) 
Gauge Invariance 
Differential formulation in string theories, 14:29700 (R;BR;In 
Portuguese) 
Ground States 
Ground state of the Bosonic string, 14:29689 (R;SE) 
Hilbert Space 
Hilbert space of the open bosonic string, 14:29690 (R;SE) 
Supersymmetry 
More on the super WZW theory, 14:29685 (R;NL) 
Symmetry 
Infinitesimal symmetries and conservation laws of the classical 
string, 14:29707 (R;XA) 
STRONTIUM 
Adsorption 
Experimental probe into adsorption of Sr, Cs in the Soil, 
14:29404 (R;CN;In Chinese) 
Radionuclide Migration 
Effects of phase composition on the strontium leachability of 
cement-based waste forms, 14:28114 (BA;US) 
Separation Processes 
Process selection study for the decontamination of liquid HLW 
produced by Eurex pilot plant, 14:27962 (RA;US) 
STRONTIUM 78 
High Spin States 
High spin states in ”®Sr, 14:29739 (J;US) 
STRONTIUM 85 
Adsorption 
Sorption study of ®5Sr, 197Cs and 22?Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
Radionuclide Migration 
Sorption study of ®°Sr, '97Cs and 227Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
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STRONTIUM 89 
Radioecological Concentration 












STRONTIUM 89 
Radioecological Concentration 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
STRONTIUM 90 
Post Chernobyl-7: radionuclides measurement in milk at Salug- 
gia and Crescentino (Vercelli), Italy, 14:29405 (R;IT;In Italian) 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
Crystal Structure 
Variation of superlattice structure of the BigSr2_,CuOg_y super- 
conductor with composition and thermal history, 14:28825 
(R;US) 
STRONTIUM OXIDES 
Deformation 
Deformation characteristics of textured BizSr, 5Ca;5Cu2Og,x 
and YBa2Cu30¢,x polycrystals, 14:28849 (BA;US) 
Fabrication 
Sealing glasses for titanium and titanium alloys, 14:28884 (P;US) 
Magnetic Properties 
Antiferromagnetism in (Cap.gsSro.45)CuO2, the parent of the 
cuprate family of superconducting compounds, 14:28863 
(J;US) 
Superconductivity 
Grain size effects on the transport critical current density of 
Lag_,Sr,CuO,4, 14:28842 (BA;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL CHEMICAL ANALYSIS 
Synchrotron Radiation 
The 2.5 A crystal structure of A5-3-ketosteroid isomerase, 
14:29481 (BA;US) 
The science potential of 6 GeV synchrotron light sources, 
14:28903 (BA;US) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STYRENE 
Electrodeposition 
Electrophoretically deposited styrene-acrylate coatings for sup- 
pression of internal electromagnetic pulse effects, 14:28926 
(BA;US) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBSTRATES 
Electrochemical Coating 
Process for forming a metal compound coating on a substrate, 
14:28771 (P;US) 
lon Collisions 
Skipping motion in small-angle ion-surface scattering, 14:29849 
(J;US) 
SUBURBS 
See URBAN AREAS 
SUCROSE 
See SACCHAROSE 
SUGAR 
See SACCHAROSE 
SUGAR BEETS 
Biological Stress 
Stomatal closure versus osmotic adjustment: a comparison of 
stress responses, 14:29499 (RA;US) 
SULFATES 
See also COPPER SULFATES 
Atmospheric Chemistry 
Effects of surface wetness on the evolution and vertical trans- 
port of submicron particles, 14:29389 (J;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also ARSENIC SULFIDES 
CADMIUM SULFIDES 





CARBON SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
MOLYBDENUM SULFIDES 
SILVER SULFIDES 
SODIUM SULFIDES 
ZINC SULFIDES 
Molecular Structure 
Copper x-ray absorption spectroscopic studies of the bovine 
plasma amine oxidase-sulfide complex, 14:29443 (J;US) 
SULFUR 
Pollution 
Influence of fuel sulfur on diesel particulate emissions, 14:28726 
(RA;CA) 
Precipitation 
The control of grain boundary structure by ion implantation of 
solute, 14:28819 (J;US) 
Removal 
Sulfur removal and comminution of carbonaceous material, 
14:27796 (P;US) 
SULFUR 32 REACTIONS 
Elastic Scattering 
Simultaneous analyses of elastic scattering and fusion cross 
sections for the 9*S+5°-§Ni systems at energies near the 
Coulomb barrier, 14:29740 (J;US) 
Heavy lon Fusion Reactions 
Simultaneous analyses of elastic scattering and fusion cross 
sections for the °*S+5°-4Ni systems at energies near the 
Coulomb barrier, 14:29740 (J;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Air Pollution Abatement 
Cofiring of pelletized refuse-derived fuel with coal to achieve 
sulfur dioxide emissions requirements, 14:27868 (BA;US) 
Reduction of sulfur dioxide and nitrogen oxide by means of an 
injection device, 14:27835 (R;SE;In Swedish) 
Air Pollution Monitoring 
Co-occurrence patterns of gaseous air-pollutant pairs at differ- 
ent minimum concentrations in the United States (journal 
version), 14:29378 (R;US) 
Atmospheric Chemistry 
Effects of surface wetness on the evolution and vertical trans- 
port of submicron particles, 14:29389 (J;US) 
Emission 
Devolatilisation of Victorian brown coal. Part 2: oxidising condi- 
tions, 14:27827 (R;AU) 
Environmental Effects 
1988 Monitoring Activities Review (MAR) of the environmental 
monitoring program, 14:29395 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Air Pollution Control 
Research advances toward achieving the combustion of coal in 
COz2/O2 atmosphere, 14:27867 (BA;US) 
Removal 
Proof of concept testing of an integrated dry injection system for 
SO,/NO, control: Quarterly progress report, January—March 
1989, 14:28291 (R;US) 
Sorption 
Direct sorbent injection for combined SO2/NO, removal: Final 
report, Volume 2: Supplementary material, 14:27832 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Atmospheric Chemistry 
Effects of surface wetness on the evolution and vertical trans- 
port of submicron particles, 14:29389 (J;US) 
SUNFLOWERS 
Photosynthesis 
Preanthesis water deficits alter distribution of photosynthetic ca- 
pacity in the whole plant, 14:29503 (RA;US) 
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SUPPORT PILLARS 
Stability 





SUPER PHENIX REACTOR 
Reactor Cores 
Contribution at the turbulence study in tridimensional flow: ap- 
plication at nuclear reactors, 14:28316 (R;FR;In French) 
SUPERCONDUCTING CABLES 
Performance 
Poloidal field system analysis and scenario development for 
ITER, 14:30121 (J;US) 
Specifications 
Elements of a specification for superconducting cable and why 
they are important for magnet construction, 14:29221 (R;US) 
SUPERCONDUCTING COMPOSITES 
Barium Oxides 
Transport critical current measurements on Y; Baz Cug O7, 
14:29860 (R;IT) 
Copper Oxides 
Transport critical current measurements on Y; Bag Cuz O7, 
14:29860 (R;IT) 
Yttrium Oxides 
Transport critical current measurements on Y; Bag Cuz O7, 
14:29860 (R;IT) 
SUPERCONDUCTING FILMS 
Synthesis 
Thin film superconductors and process for making same, 
14:28834 (P;US) 
SUPERCONDUCTING MAGNETS 
Design 
A commercial tokamak reactor using super high field supercon- 
ducting magnets, 14:30120 (J;US) 
Analytical solutions to SSC coil end design, 14:29229 (R;US) 
Design considerations for ITER magnet systems, 14:30116 
(J;US) 
Design considerations for a Jarge aperture high field supercon- 
ducting dipole, 14:29237 (R;US) 
Develop and test an ICCS for large-scale MHD magnets, 
14:28551 (RA;US) 
High-field, high-current-density, stable superconducting mag- 
nets for fusion machines, 14:29980 (R;US) 
International development of superconducting magnets for fu- 
sion power, 14:30115 (J;US) 
Test of two 1.8 M SSC model magnets iwth iterated design, 
14:29220 (R;US) 
Materials Testing 
Comparison of Nb3Sn and NbTi superconductor magnet ITER 
devices, 14:30132 (J;US) 
Testing 
Fermilab R and D test facility for SSC [Superconducting Super 
Collider] magnets, 14:29185 (R;US) 
Full length SSC R and D dipole magnet test results, 14:29234 
(R;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Computer Architecture 
Microprocessors and other processors for triggering and filtering 
at the SSC, 14:29152 (R;US) 
Thermal Insulation 
Multilayer insulation (MLI) in the Superconducting Super 
Collider: A practical engineering approach to physical param- 
eters governing MLI thermal performance, 14:29236 (R;US) 
SUPERCONDUCTIVITY 
[Strongly interacting fermion system]: Annual performance for 
1988-89, 14:29859 (R;US) 
SUPERCONDUCTORS 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
Design 
Application of high temperature ceramic superconductors (CSC) 
to commercial tokamak reactors, 14:30130 (J;US) 
Fabrication 
Method and apparatus for forming ceramic oxide superconduc- 
tors with ordered structure, 14:28833 (P;US) 


Superconducting properties of LaBazCu30, and YBazCu3Oy, 
14:28841 (BA;US) 
The relation of YBazCu307_, properties to densification tech- 
nique, 14:29083 (BA;US) 
Grain Orientation 
Texturing of RBazCu30, superconductors, 14:29084 (BA;US) 
Processing 
Superconducting materials and method of making same, 
14:28886 (P;US) 
Transition Temperature 
Central research project report on superconductivity (1988). 
Part 1. Materials and IR detectors. Final report, March- 
September 1988, 14:28824 (R;US) 
Universal reduction of T. in strong coupling superconductors 
due to Anderson/Kondo impurities, 14:29858 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
New Bedford Harbor Superfund Project Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 10. Evaluation of dredging and 
dredging control technologies. Technical report, August 1985- 
March 1988, 14:29433 (R;US) 
SUPERGRAVITY 
Lagrangian Function 
N=1,2 supergravities in 2+1 dimensions as Chern-Simons theo- 
ries, 14:29709 (R;XA) 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERLATTICES 
Carrier Density 
Amphoteric native defects in semiconductors, 14:28930 (J;US) 
Crystal Defects 
Amphoteric native defects in semiconductors, 14:28930 (J;US) 
SUPERMULTIPLETS 
Remarks on the hypermultiplets, 14:29677 (R;XA) 
SUPERNOVA REMNANTS 
Visible Spectra 
High-velocity, nonradiative shock emission in Kepler's super- 
nova remnant, 14:29587 (J;US) 
SUPERNOVAE 
Dynamics 
Nuclear astrophysics of supernovae, 14:29573 (R;US) 
Neutrino Detection 
Supernova 1987A: 18 Months later, 14:29577 (R;US) 
SUPERSONIC FLOW 
Excited-state energetics and dynamics of large molecules, com- 
plexes, and clusters. Final report, May 1985-July 1988, 
14:29592 (R;IL) 
SUPERSYMMETRY 
Dark matter and supersymmetry, 14:29576 (R;US) 
Detection 
Searching for supersymmetry at high-energy colliders, 14:29698 
(R;CH) 
Gauge Invariance 
Gauge superfield in six dimensions, 14:29702 (R;BR) 
Information on the gauge principle from an N=1/2, D=2 super- 
symmetric model, 14:29703 (R;BR) 
String Models 
More on the super WZW theory, 14:29685 (R;NL) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY AND DEMAND 
Management 
Methods to integrate demand and supply options and an evalu- 
ation of least cost planning models: US Department of 
Energy Least-Cost Utility Planning program integrated utility 
planning, 14:28531 (R;US) 
SUPPORT PILLARS 
Stability 
Design of partial extraction systems for mining in NSW, 
14:27843 (R;AU) 
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SUPPORTS 
Design 









SUPPORTS 
Design 
Design and analysis of the SSC [Superconducting Super Col- 
lider] dipole magnet suspension system, 14:29235 (R;US) 
SURFACE AIR 
Trans) 
Field studies for determining the characteristics and dynamics of 
local circulations, 14:29386 (R;US) 
SURFACE BARRIER DETECTORS 
Fabrication 
Computer controlled drifting of Si(Li) detectors, 14:29305 (J;US) 
SURFACE MINING 
Land Reclamation 
Development of techniques for the use of trees in the reclama- 
tion of phosphate lands. Final report, 14:29409 (R;US) 
SURFACE TENSION 
Mathematical Models 
Incorporation of surface tension into the structural finite element 
code SANCHO, 14:28774 (R;US) 
SURFACE WATERS 
See also LAKES 
STREAMS 
WATER RESERVOIRS 
Chemical Composition 
Chemical changes in acid runoff along its pathway through 
granitic minicatchments, 14:29423 (RA;NO) 
Granites 
Chemical changes in acid runoff along its pathway through 
granitic minicatchments, 14:29423 (RA;NO) 
Monitoring 
Reactor effluent water analyses, August 1958—-December 1959, 
14:29428 (R;US) 
Water Quality 
Acidification and water pathways. Vol. 1, 14:29422 (R;NO) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Compton Effect 
Compton scattering gamma-ray as inspection technique of sur- 
faces, 14:29124 (RA;BR) 
Contamination 
AGRINI: Containment-related measurements and conclusions, 
14:29356 (R;US) 
Defects 
Compton scattering gamma-ray as inspection technique of sur- 
faces, 14:29124 (RA;BR) 
Gamma Radiation 
Compton scattering gamma-ray as inspection technique of sur- 
faces, 14:29124 (RA;BR) 
Interactions 
Plasma simulation and surface effects in a high-field tokamak 
ignition experiment, 14:30075 (J;US) 
Molecular Structure 
Computer representation of molecular surfaces, 
(BA;US) 
Shielding 
Theoretical and experimental studies of the vapor shielding 
mechanism for surfaces subjected to high heat fluxes, 
14:30076 (J;US) 
SURFACTANTS 
Phase Studies 
Phase behavior in a model surfactant/alcohol/oil/brine system 
over wide ranges of conditions, 14:28993 (J;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
See also SLURRIES 
Viscosity 
A falling ball rheometer for opaque, concentrated suspensions, 
14:29630 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 


14:28906 








SUSQUEHANNA RIVER 
Trap and transport. 
14:28233 (RA;CA) 
SWEDEN 
Nuclear Power Plants 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
Radioactive Waste Facilities 
Project AMOS, modernization of the waste facilities at Studsvik, 
Sweden, 14:28017 (RA;US) 
Radioactive Waste Management 
International survey of spent fuel management policies and ac- 
tivities, 14:28005 (RA;US) 
Research Reactors 
Decommissioning of research reactors and associated laborato- 
ries in Sweden, 14:28408 (RA;US) 
Solar Architecture 
Solar energy utilization through building design: a study in the 
experimental building minilab, 14:28268 (R;SE) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 


Viable passage for American shad, 


Design 
A radiation hard vacuum switch, 14:29127 (P;US) 
Superconductors 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
SYMBIOSIS 
Monitoring 
Multispecies methods of testing for toxicity: Use of the Rhizobium- 
legume symbiosis in nitrogen fixation and correlations between 
responses by algae and terrestrial plants, 14:28253 (R;US) 
SYMMETRY BREAKING 
Composite Models 
Walking technicolor beyond the ladder approximation, 14:29718 
(J;US) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Energy Conversion 
Apollo - An advanced fuel fusion power reactor for the 21st cen- 
tury, 14:30152 (J;US) 
SYNCHROTRON RADIATION SOURCES 
Beam Dynamics 
Advanced sources of synchrotron radiation for crystallography, 
14:28902 (BA;US) 
Design 
PEP as a synchrotron radiation source: Status and review, 
14:29272 (R;US) 
Operation 
An ALS handbook: A summary of the capabilities and charac- 
teristics of the advanced light source, 14:29158 (R;US) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
Position sensitive x-ray detectors for x-ray scattering experi- 
ments using synchrotron radiation, 14:29478 (BA;US) 
The science potential of 6 GeV synchrotron light sources, 
14:28903 (BA;US) 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS INDUSTRY 
Environmental Effects 
Environmental engineering and analysis: Final report, 14:27838 
(R;US) 


Tt 


TANK FARMS 
See STORAGE FACILITIES 
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TEFLON 
Protective Coatings 





TANKS 
Cathodic Protection 
Report on the meeting of the panel on cathodic protection of un- 
derground storage tanks, 14:28741 (R;CA) 
Underground Storage 
Report on the meeting of the panel on cathodic protection of un- 
derground storage tanks, 14:28741 (R;CA) 
TANTALITE 
Electrolysis 
Electrorecovery of tantalum in molten fluorides, 14:28957 
(R;BR;In Portuguese) 
Molten Salts 
Electrorecovery of tantalum in molten fluorides, 14:28957 
(R;BR;In Portuguese) 
TANTALUM 
Fermi Level 
Surface and interface electronic structure: Third year progress re- 
port, December 1, 1988—November 30, 1989, 14:29836 (R;US) 
Surface and interface electronic structure: Three year activity 
report, August 1, 1986—November 30, 1989, 14:29837 (R;US) 
Physical Radiation Effects 
Comparison of enhanced device response and predicted x-ray 
dose enhancement effects on MOS oxides, 14:29818 (J;US) 
TANTALUM 181 TARGET 
Neutron Reactions 
Measurement and analysis of double differential neutron emis- 
sion cross sections at En=14.1 MeV for 99Nb and 1'8'Ta, 
14:29746 (R;XA) 
TANTALUM ALLOYS 
Diffusion 
Diffusion measurements by analytical electron microscopy, 
14:28799 (BA;US) 
TANTALUM NITRIDES 
Dielectric Properties 
Process for obtaining multiple sheet resistances for thin film hy- 
brid microcircuit resistors, 14:29134 (P;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Design 
Analysis of physical processes in ICF target chambers, 
14:30069 (J:US) 
Preventing vaporization and destructive shock waves in ICF 
target-chamber first walls, 14:30070 (J;US) 
Shielding 
Overview of the LIBRA light ion beam fusion conceptual design, 
14:30097 (J;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 
ANTIMONY 121 TARGET 
ANTIMONY 123 TARGET 
ARGON 40 TARGET 
BISMUTH 209 TARGET 
BORON 11 TARGET 
CALCIUM 40 TARGET 
CALCIUM 44 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CARBON 14 TARGET 
CERIUM 140 TARGET 
CERIUM 142 TARGET 
CHROMIUM 50 TARGET 
CHROMIUM 52 TARGET 
CHROMIUM 53 TARGET 
COBALT 59 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
IRON 54 TARGET 
IRON 56 TARGET 
LANTHANUM 139 TARGET 
LASER TARGETS 
LEAD 208 TARGET 


LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MOLYBDENUM 100 TARGET 
MOLYBDENUM 95 TARGET 
NEON 20 TARGET 
NICKEL 58 TARGET 
NICKEL 62 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 238 TARGET 
PLUTONIUM 239 TARGET 
PRASEODYMIUM 141 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
TRITIUM TARGET 
URANIUM 233 TARGET 
URANIUM 238 TARGET 
Design 
Overview of target fabrication for LMF, 14:29955 (J;US) 
TARIFFS 
Electric Power 
Analysis of loads and tariffs in relation to farming, 14:28701 
(R;DK;In Danish) 
TASK SCHEDULING 
Run-time parallelization and scheduling of loops. Contract re- 
port, 14:30193 (R;US) 
TECHNETIUM 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 
TECHNETIUM 99 
Radioecological Concentration 
Hydrology and Radionuclide Migration Program, 1985-1986 
progress report, 14:28088 (R;US) 
TECHNETIUM COMPLEXES 
Electrochemistry 
Technetium electrochemistry. 6. Electrochemical behavior of 
cationic rhenium and technetium complexes in aqueous and 
aqueous micellar solutions, 14:29027 (J;US) 
Redox Reactions 
Structural and kinetic investigations of a Te(IIl)/Te(Il) redox cou- 
ple. X-ray crystal structures of trans-[Tc!'(DPPE)2Cl2] and 
trans-[Te!" (DPPE)2ClzINO3 x HNO3, where DPPE = 1,2- 
bis(diphenylphosphino)ethane, 14:29028 (J;US) 
TECHNOLOGY ASSESSMENT 
Quality Control 
Analysis of beryllium and depleted uranium: An overview of de- 
tection methods in aerosols and soils, 14:28146 (R;US) 
TECHNOLOGY TRANSFER 
Catalog of government inventions available for licensing - 1989, 
14:28519 (R;US) 
Catalogs 
Federal Technology Catalog 1988: a guide to new and practical 
technologies. Tech notes annual index, 14:28518 (R;US) 
international Cooperation 
Nuclear cooperation between Brazil and Federal Republic of 
Germany, 14:30179 (R;BR) 
Nuclear Power Plants 
Nuclear cooperation between Brazil and Federal Republic of 
Germany, 14:30179 (R;BR) 
TECHNOLOGY UTILIZATION 
Federal Technology Catalog 1988: a guide to new and practical 
technologies. Tech notes annual index, 14:28518 (R;US) 
TEFLON 
Fracture Properties 
The effect of reinforcement on the tear properties of flexible cir- 
cuits, 14:28922 (BA;US) 
Protective Coatings 
A technique to evaluate coatings for atomic oxygen resistance, 
14:28925 (BA;US) 
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TELESCOPE COUNTERS 
Kev Range 





TELESCOPE COUNTERS 
Kev Range 
On the use of thin ion implanted Si detectors in heavy ion exper- 
iments, 14:29295 (R;SE) 
TELLURIUM 
lon implantation 
Diffusion of implanted Te and Se in noble metals, 14:28745 (R;DE) 
Volatility 
Studies on radioelement volatilization in the course of HLLW vit- 
rification, 14:27960 (RA;US) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE 
Electric Utilities 
Impact of automation on the reliability of the Athens Utilities 
Board's distribution system, 14:28287 (B;US) 
Power Distribution Systems 
Distribution automation applications software for the Athens Util- 
ities Board, 14:28543 (B;US) 
impact of automation on the reliability of the Athens Utilities 
Board's distribution system, 14:28287 (B;US) 
TENSION (SURFACE) 
See SURFACE TENSION 
TERBIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
Surface Treatments 
Atomic and electronic structure of metals and alloys - clean sur- 
faces and chemisorbed molecules: Progress report, 1 April 
1988-31 March 1989, 14:29835 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also TRITIUM SYSTEMS TEST ASSEMBLY 
Design 
Diagnostic development and support of MHD test facilities, 
14:28555 (RA;US) 
SP-100 Test Site, 14:28331 (R;US) 
Remote Handling Equipment 
Evolution of a test article handling system for the SP-100 
ground engineering system test, 14:28329 (R;US) 
TEST REACTORS 
See also ATR REACTOR 
FFTF REACTOR 
Design 
Application of uncertainty analysis of ignition performance to the 
engineering test reactor, 14:30086 (J;US) 
T Codes 
System studies for ITER, 14:30092 (J;US) 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAMETHYLTETRASELENAFULVALENE 
See TMTSF 
TEVATRON 
See FERMILAB TEVATRON 
TEXT EDITORS 
Standardization 
A process for reaching standardization of word processing 
software for Sandia National Laboratories (Albuquerque) sec- 
retaries, 14:30221 (R;US) 
TEXTILES 
Fracture Properties 
The effect of reinforcement on the tear properties of flexible cir- 
cuits, 14:28922 (BA;US) 
TEXTOR TOKAMAK 
Trapped-Particle Instability 
Transport due to collisionless toroidal temperature gradient 
driven modes with trapped electron effects, 14:29917 (R;SE) 
TFR TOKAMAK 
Metering 
A Michelson interferometer/polarimeter on the Tokamak Fusion 
Test Reactor (TFTR), 14:29942 (BA;US) 


Plasma Waves 
Electron temperature measurements of the thermonuclear 
plasma in the TFTR tokamak using millimeter wave plasma 
emission, 14:29941 (BA;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Beam Injection Heating 
Neutral beam heating of detached plasmas in TFTR, 14:29932 
(R;US) 
iIcr Heating 
ICRF heating on TFTR with the ORNL antenna, 14:29910 (R;US) 
Performance 
TFTR results and plans, 14:30042 (J;US) 
Plasma Diagnostics 
Measurements of the charge state distribution and transport of 
iron impurity ions in TFTR plasmas by a multi-chord x-ray 
crystal spectrometer, 14:29930 (R;US) 
Shielding 
The radiological and shielding design aspects of the TFTR DT 
operation, 14:30040 (J;US) 
THALLIUM 
Energy Levels 
Screening of Coulomb interaction and many-body perturbation 
theory in atoms, 14:29605 (R;SU) 
Isotope Effects 
Collinear laser spectroscopy on radioactive neutron-deficient 
lead and thallium isotopes, 14:29761 (R;DE;In German) 
Spectral Shift 
Collinear laser spectroscopy on radioactive neutron-deficient 
lead and thallium isotopes, 14:29761 (R;DE;ln German) 
THALLIUM ISOTOPES 
Magnetic Dipole Moments 
Collinear laser spectroscopy on radioactive neutron-deficient 
lead and thallium isotopes, 14:29761 (R;DE;In German) 
Nuclear Radii 
Collinear laser spectroscopy on radioactive neutron-deficient 
lead and thallium isotopes, 14:29761 (R;DE;ln German) 
Quadrupole Moments 
Collinear laser spectroscopy on radioactive neutron-deficient 
lead and thallium isotopes, 14:29761 (R;DE;In German) 
THALLIUM OXIDES 
Chemical Vapor Deposition 
Organometallic chemical vapor deposition routes to high T; su- 
perconducting T|l-Ba-Ca-Cu-O films, 14:28859 (J;US) 
Superconductivity 
Organometallic chemical vapor deposition routes to high T. su- 
perconducting Tl-Ba-Ca-Cu-O films, 14:28859 (J;US) 
Synthesis 
Processing chemically prepared Tl-Ca-Ba-Cu oxide supercon- 
ductors, 14:28836 (R;US) 
THERMAL ANALYSIS 
Meters 
A flat insulation tester that uses an unguarded nichrome screen 
wire heater, 14:28915 (BA;US) 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL ENERGY STORAGE EQUIPMENT 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 14:28662 (R;US) 
Specifications 
Danish aquifer thermal energy storage project. Demonstration 
plant, 14:28459 (R;DK) 
THERMAL FISSION 
Fission Fragments 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
Nuclear Models 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
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THERMONUCLEAR REACTORS 
Configuration 





Uranium 235 
Nuclear fission studies using the close-packed spherom model, 
14:29789 (RA;BR) 
THERMAL INSULATION 
Computer Codes 
ZIP: Zip-code Insulation Program (for microcomputers). Soft- 
ware, 14:28682 (R;US) 
Thermal Analysis 
A flat insulation tester that uses an unguarded nichrome screen 
wire heater, 14:28915 (BA;US) 
THERMAL NEUTRONS 
Capture 
Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 
Damaging Neutron Fluence 
Final report on the REAL-84 exercise, 14:28752 (R;NL) 
Gamma Radiation 
Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 
Neutron Reactions 
Photofission cross sections of U-233 and Pu-239 near threshold 
induced by gamma rays from thermal neutron capture, 
14:29767 (RA;BR) 
Radiation Injuries 
Biological efficacy of a boronated porphyrin as measured in cell 
culture, 14:29542 (J;DE) 
Radiosensitizers 
Biological efficacy of a boronated porphyrin as measured in cell 
culture, 14:29542 (J;DE) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Simulators 
Index of nuclear-weapon-effects simulators. Internal report, 
14:29347 (R;US) 
THERMAL SHOCK 
Computer Calculations 
Methods for heat transfer and temperature field analysis of the 
insulated diesel: Phase 3, Final report, 14:28712 (R;US) 
THERMIONIC FUEL ELEMENTS 
Verification 
TFE Verification Program: Semiannual report for the period 
ending October 31, 1988, 14:28328 (R;US) 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 
Thermionic Fuel Elements 
TFE Verification Program: Semiannual report for the period 
ending October 31, 1988, 14:28328 (R;US) 
THERMOCOUPLES 
Design 
Development of a smart temperature measurement system 
based on a self-calibrating thermocouple, 14:29297 (R;US) 
S Codes 
Development of a smart temperature measurement system 
based on a self-calibrating thermocouple, 14:29297 (R;US) 
THERMODYNAMIC PROPERTIES 
Computer Codes 
An expert advisor for the selection of thermodynamic property 
estimation methods, 14:30218 (R;US) 
THERMODYNAMICS 
Information Theory 
Use of mutual information to decrease entropy: Implications for 
the second law of thermodynamics, 14:29892 (J;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 


THERMOELECTRIC GENERATORS 
Design 
Liquid metal thermal electric converter, 14:28567 (P;US) 
THERMOELECTRIC MATERIALS 
Structural Chemical Analysis 

Reexamination of the crystal structures of several icosahedral 

boron containing compounds, 14:28840 (BA;US) 
THERMOLUMINESCENT DOSEMETERS 
Calibration 

Thermoluminescence dosimetry environmental monitoring sys- 

tem. Features and performance, 14:29822 (R;IT;In Italian) 
THERMONUCLEAR REACTIONS 
Cyclotron Radiation 

lon cyclotron emission from energetic fusion products in toka- 

mak plasmas: A full-wave calculation, 14:29959 (J;US) 
Plasma Diagnostics 

NUMO: A new (D,T) fusion diagnostic technique, 14:29938 
(R;US) 

THERMONUCLEAR REACTOR MATERIALS 

Modeling unusual tritium release behavior from LizO, 14:30159 
(J;US) 

Activation Analysis 

Fusion activation product behavior and oxidation-driven volatil- 

ity, 14:29993 (R;US) 
Evaluation 

Evaluation of liquid metal protection of a limiter/divertor in fusion 

reactors, 14:30144 (J;US) 
Fuel Assemblies 

Tritium production-rate distributions in a Be-sandwich lithium- 

oxide cylindrical assembly, 14:30157 (J;US) 
Gas Tungsten-Arc Welding 

Simulation of the welding of irradiated materials, 14:29988 (R;US) 

lon Implantation 

lon implantation data acquisition system, 14:29991 (R;US) 

Irradiation 

A high-performance D-lithium neutron source for fusion technol- 
ogy testing, 14:29260 (J;US) 

IFMIF, an accelerator-based neutron source for fusion compo- 
nents irradiation testing materials testing capabilities, 
14:30045 (J;US) 

Low temperature irradiations in FFTF, 14:30041 (J;US) 

Neutron Spectra 

Induction filtering for proportional counter amplifiers, 14:29974 
(R;US) 

Physical Radiation Effects 

BEATRIX-II program: First annual progress report, January 
1988—December 1988: Annex-ill to IEA implementing agree- 
ment for a programme of research and development on 
radiation damage in fusion materials, 14:30029 (R;US) 

Integral measurements and calculations of neutron and gamma- 
ray emission at 14 MeV and an overview of the new 
multi-user tandem at LLNL, 14:29155 (RA;SU) 

Thermal conductivity of irradiated LiAIO2 and Li,O, 14:30039 
(R;US) 

Research Programs 

The US fusion materials program: Status and directions, 

14:29997 (R;US) 
Thermal Expansion 
Mechanical performance of fusion solid breeder and multiplier 
materials, 14:30154 (J;US) 
THERMONUCLEAR REACTORS 
See also LASER FUSION REACTORS 
PULSED FUSION REACTORS 
STEADY-STATE FUSION REACTORS 
STELLARATOR TYPE REACTORS 
TOKAMAK TYPE REACTORS 
Accidents 

Offsite dose calculations for hypothetical fusion facility acci- 

dents, 14:29994 (R;US) 
Configuration 

Impact of maintainability on the International Thermonuclear ex- 
perimental Reactor (ITER) configuration options, 14:30084 
(J;US) 
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Loss Of Coolant 
Loss Of Coolant Filters 
Coolant leakage through cracks in fusion reactors, 14:30090 Commercial disposal of high integrity containers (HICs) contain- 
(J;US) ing EPICOR-II prefilters from Three Mile Island: reflections 


Plasma Diagnostics 
A continuous mode data acquisition technique for proton recoil 
proportional counter neutron spectrometers, 14:29894 (R;US) 
Radiation Hazards 
Analysis of physical processes in ICF target chambers, 
14:30069 (J;US) 
Rayleigh-Taylor Instability 
Measurement of the stimulated thermal Rayleigh scattering in- 
stability, 14:30038 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THERMOPLASTICS 
Removable encapsuiants for electronic devices, 
(BA;US) 
THERMOSPHERE 
Charged-Particle Precipitation 
Analysis of satellite drag, 14:29569 (R;US) 
THIN FILMS 
Fabrication 
Process for obtaining multiple sheet resistances for thin film hy- 
brid microcircuit resistors, 14:29134 (P;US) 
Thermal Conductivity 
Thermal conductivity of dielectric thin films, 14:29986 (R;US) 
Transmission Electron Microscopy 
Electron microscopy of growth features on filament assisted 
CVD diamond films, 14:28874 (R;US) 
X-Ray Diffraction 
X-ray scattering studies of non-equilibrium ordering processes: 
Progress report, November 1, 1988—-October 31, 1989, 
14:29838 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOETHERS 
See SULFIDES 
THIOLS 
Isomerization 
Crystal structures of two structural isomers of phenyl-3H-1,2- 
dithiole-3-thione, CgHs . C3HS3, 14:28908 (BA;US) 
THIONAPHTHENES 
Desulfurization 
Molecular biological enhancement of coal biodesulfurization: 
Second quarter report, January—April 1989, 14:27806 (R;US) 
THORIUM 
Alpha Spectroscopy 
Introduction of a method for determining uranium isotope ratio by 
a-spectroscopy and application to study the migration of this el- 
ement in uranium occurence, 14:28964 (R;BR;In Portuguese) 
Isotope Ratio 
Introduction of a method for determining uranium isotope ratio by 
a-spectroscopy and application to study the migration of this el- 
ement in uranium occurence, 14:28964 (R;BR;!n Portuguese) 
THORIUM 227 
Adsorption 
Sorption study of ®5Sr, 197Cs and 227Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
Radionuclide Migration 
Sorption study of ®°Sr, '97Cs and 22?Th onto glacial sand as 
part of an interlaboratory exercise, 14:28029 (R;GB) 
THORIUM 232 TARGET 
Heavy lon Reactions 
Correlated two-photon lines from 6-MeV/nucleon U+Th, U+U, 
and Th+Th collisions, 14:29771 (J;US) 
THREE MILE ISLAND-2 REACTOR 
Corium 
Lower core support assembly defueling plans and tools, 
14:28311 (R;US) 


14:28924 


and projections, 14:27984 (RA;US) 
Meltdown 
MAAP 3.0B simulation of the first 174 minutes of the TMI-2 acci- 
dent: Final report, 14:28432 (R;US) 
The TMI-2 accident evaluation program, 14:28431 (R;US) 
Radioactive Wastes 
US Department of Energy Three Mile Island research and de- 
velopment program: 1988 annual report, 14:28383 (R;US) 
THREE-BODY PROBLEM 
Bound State 
Three-bodyproblem in one dimension: numerical determination 
of bound-states and resonances of a systems of two particles 
moving in a excitable core field, 14:29881 (R;BR;In Portuguese) 
One-Dimensional Calculations 
Three-bodyproblem in one dimension: numerical determination 
of bound-states and resonances of a systems of two particles 
moving in a excitable core field, 14:29881 (R;BR;In Portuguese) 
S Matrix 
Three-body forces for electrons by the S-matrix method, 
14:29883 (R;BR;In Portuguese) 
Scattering Amplitudes 
Three-bodyproblem in one dimension: numerical determination 
of bound-states and resonances of a systems of two particles 
moving in a excitable core field, 14:29881 (R;BR;In Portuguese) 
THREE-DIMENSIONAL CALCULATIONS 
Transtormations 
GEN3D: A GENESIS database 2D to 3D transformation pro- 
gram, 14:30222 (R;US) 
THRUSTERS 
Electric Discharges 
Auroral photography experiment. Report for June 1987-March 
1988, 14:29589 (R;US) 
Mhd Generators 
Diagnostics for intelligent control of MPD engines. Final report, 
1985-1988, 14:28548 (R;US) 
THULIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
THYROID 
Radiation Doses 
Thyroid radiation following the Chernobyl accident in CEC coun- 
tries. An assessment of the projected fatal and non-fatal 
harm, 14:29535 (RA;IL) 
Radionuclide Kinetics 
Effectiveness of stable iodine prophylaxis in rats and their off- 
springs depending on the dietary iodine. Experimental and 
compartment modelling study, 14:29534 (RA;IL) 
TIBER-X TOKAMAK 
Shields 
Comparison of PCA versus tungsten in TIBER-II in-board shield 
and impact of nuclear data uncertainties on machine cost, 
14:30103 (J;US) 
TIDAL POWER PLANTS 
Small hydro. The Canadian federal experience and outlook, 
14:28547 (RA;CA) 
TIGHT SANDS 
See SANDSTONES 
TIME INTERVAL ANALYZERS 
Digital Systems 
Study of nuclear isomeric states using the digital chronoanal- 
yser, 14:29290 (R;BR;In Portuguese) 
Excited States 
Study of nuclear isomeric states using the digital chronoanal- 
yser, 14:29290 (R;BR;In Portuguese) 
Specifications 
Study of nuclear isomeric states using the digital chronoanal- 
yser, 14:29290 (R;BR;In Portuguese) 
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TIME MEASUREMENT 
Data Acquisition Systems 
New serial time codes for seismic short period and long period 
data acquisition systems, 14:29317 (R;IN) 
TIN 
Molecular Beam Epitaxy 
Effect of growth conditions on the stability of a-Sn grown on 
CdTe by molecular beam epitaxy, 14:28933 (J;US) 
Phase Transformations 
Studies of Ill-V compounds in the megabar regime: Annual 
progress report (second year), 14:28877 (R;US) 
Stability 
Effect of growth conditions on the stability of a-Sn grown on 
CdTe by molecular beam epitaxy, 14:28933 (J;US) 
Thermal Fatigue 
Research on the mechanism of thermal fatigue in near-eutectic 
Pb-Sn solders, 14:28761 (R;US) 
TIN 132 
Beta-Minus Decay 
Structure of odd-odd 'S*Sb, 14:29754 (J;US) 
TIN ALLOYS 
Synthesis 
Amorphous metal alloys produced by mechanical alloying, 
14:28760 (R;US) 
TIRES 
Fuels 
Waste tires as auxiliary fuel for cement kilns, 14:28704 (R;US) 
TITANATES 
Sorptive Properties 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 
Sulfidation 
Mechanistic and kinetic studies of high-temperature coal gas 
desulfurization sorbents: Quarterly technical progress report, 
January—March 1989, 14:27834 (R;US) 
TITANIUM 
Dielectric Properties 
Process for obtaining multiple sheet resistances for thin film hy- 
brid microcircuit resistors, 14:29134 (P;US) 
X-Ray Spectra 
Experimental study of the x-ray transitions in the heliumlike iso- 
electronic sequence, 14:29608 (R;US) 
TITANIUM ALLOYS 
Crystal-Phase Transformations 
Crystalline-to-amorphous transitions in Ti-Ni alloys, 14:28801 
(BA;US) 
Ductility 
Containerless growth of large single crystals of TiAl, 14:28815 
(J;US) 
TITANIUM BORIDES 
Synthesis 
Combustion synthesis of 
14:28835 (P;US) 
TITANIUM CARBIDES 
Crystallography 
Characterization of reactively sputtered titanium carbide films by 
analytical electron microscopy, 14:28845 (BA;US) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM BORIDES 
TITANIUM CARBIDES 
TITANIUM NITRIDES 
TITANIUM OXIDES 
TITANIUM PHOSPHATES 


boride and other composites, 


Epitaxy 
Solid-phase epitaxy of Ti-implanted LINbO3, 14:28855 (J;US) 
TITANIUM ISOTOPES 
Targets 
Thermal neutron capture cross section of chromium, vanadium, 
titanium and nickel isotopes, 14:29734 (RA;BR) 
TITANIUM NITRIDES 
Chemical Vapor Deposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 


Electrodeposition 
Corrosion resistant materials for cell container, 14:28482 (RA;US) 
TITANIUM OXIDES 
See also ILMENITE 
Electronic Structure 
Electronic defect structure in TiO and MnO, 14:28861 (J;US) 
impurities 
Beneficiation of titanium concentrate (anatase) by HCI/H20 
leaching of impurities, 14:28959 (R;BR;In Portuguese) 
Leaching 
Beneficiation of titanium concentrate (anatase) by HCl/H2O2 
leaching of impurities, 14:28959 (R;BR;In Portuguese) 
Multi-Element Analysis 
Beneficiation of titanium concentrate (anatase) by HCI/H2O, 
leaching of impurities, 14:28959 (R;BR;In Portuguese) 
TITANIUM PHOSPHATES 
Chemical Reaction Kinetics 
Cesium exchange, selectivity, and fixation properties of +- 
titanium phosphate, 14:28117 (BA;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TMTSF 
Phase Studies 
Comparison of H . . . X interactions of metallic (TMTSF)2ASF, 
and insulating (TMTSF)2BF, via neutron diffraction at 20 K, 
14:28911 (BA;US) 
TNT 
Uptake 
Plant uptake of 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 
and 2-amino-4,6-dinitrotoluene using '*C-labeled and unla- 
beled compounds. Final report, 14:29547 (R;US) 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
FT TOKAMAK 
IGNITION SPHERICAL TORUS 
JXFR TOKAMAK 
TEXTOR TOKAMAK 
TFR TOKAMAK 
TOKAPOLE DEVICES 
TORE SUPRA TOKAMAK 
Breeding Blankets 
Neutronics performance of a helium-cooled solid breeder blan- 
ket and shield for ITER, 14:30054 (J;US) 
Computer Codes 
Optimized multi-modal-operation designs for ITER, 14:30088 
(J;US) 
Design 
Tokamak confinement projections and performance goals, 
14:30049 (J;US) 
Engineering 
A non-inductively driven tokamak reactor based on ITER, 
14:30094 (J;US) 
Icr Heating 
Trapped particle effects on ion velocity distributions in the pres- 
ence of ICRH, 14:29911 (R;SE) 
Lower Hybrid Heating 
Lower hybrid wave stochasticity in tokamaks: a universal mech- 
anism for bridging the n|| spectral gap, 14:29897 (R;FR) 
Particle Losses 
Alpha particle losses during sawtooth activity in Tokamaks, 
14:29915 (R;SE) 
Planning 
Missions and design requirements for a laboratory microfusion 
facility (LMF), 14:30077 (J;US) 
Plasma Confinement 
Linear optimal control of tokamak fusion devices, 14:29931 
(R;US) 
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Piasma Diagnostics 
Dual far infrared laser diagnostic of magnetized plasmas, 
14:29971 (J;US) 
Plasma Heating 
lon cyclotron emission from energetic fusion products in toka- 
mak plasmas: A full-wave calculation, 14:29959 (J;US) 
Trapped particle effects on ion velocity distributions in the pres- 
ence of ICRH, 14:29911 (R;SE) 
Plasma Macroinstabilities 
Sidewall flow instabilities in liquid metal MHD flow under blanket 
relevant conditions, 14:29954 (J;US) 
Plasma Microinstabilities 
Properties of ion temperature gradient drift instabilities in H- 
mode plasmas, 14:29960 (J;US) 
Turbulence and abnormal transport in tokamak plasmas, 
14:29924 (R;FR;In French) 
Safety 
Stability and erosion of melt layers formed during plasma dis- 
ruptions, 14:30067 (J;US) 
Shielding 
System studies for ITER, 14:30092 (J;US) 
Shields 
Theoretical and experimental studies of the vapor shielding 
mechanism for surfaces subjected to high heat fluxes, 
14:30076 (J;US) 
Thermonuciear Ignition 
Approaching ignition in view of some of the most recent trends 
in global energy confinement scaling, 14:29996 (RA;IT) 
TOKAMAK FONTENAY-AUX-ROSES 
See TFR TOKAMAK 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
INTOR TOKAMAK 
JET TOKAMAK 
NET TOKAMAK 
STARFIRE TOKAMAK 
TFTR TOKAMAK 
TIBER-X TOKAMAK 
Design 
Apollo - An advanced fuel fusion power reactor for the 21st cen- 
tury, 14:30152 (J;US) 
Fusion pumped laser, 14:30174 (P;US) 
Direct Energy Conversion 
Energy conversion systems design for fusion 
14:30153 (J;US) 
Ecr Heating 
A survey of ECH microwave technology, 14:29953 (J;US) 
High-average-power millimeter-wave FEL [free-electron laser] for 
plasma heating using the ETA-II accelerator, 14:29939 (R;US) 
Preparation for propagation and absorption experiments in 
MTX, 14:29940 (R;US) 
Environmental Impacts 
Environmental monitoring report for calendar year 1988, 
14:30032 (R;US) 
Icr Heating 
Theoretical studies in tokamak: Task 1, Nonlinear effects of 
ICRF Power on drift wave stability and transport in tokamaks: 
Annual progress report, 14:29933 (R;US) 
Magnetohydrodynamics 
Sawtooth effects in elongated, high-current tokamak reactors, 
14:30170 (J;US) 
Neutral Atom Beam Injection 
DIll-D latest results and implications, 14:30044 (J;US) 
Rankine Cycle Power Systems 
Advanced fusion MHD power conversion using the CFAR cycle 
concept, 14:30156 (J;US) 
Stability 
Passive vertical stability in the next generation tokamaks, 
14:30064 (J;US) 
Superconducting Magnets 
A commercial tokamak reactor using super high field supercon- 
ducting magnets, 14:30120 (J;US) 


reactors, 


Superconductors 
Application of high temperature ceramic superconductors (CSC) 
to commercial tokamak reactors, 14:30130 (J;US) 
Systems Analysis 
MHD equilibrium methods for ITER [International Thermonu- 
clear Experimental Reactor] PF [poloidal field] coil design and 
systems analysis, 14:30026 (R;US) 
TOKAPOLE DEVICES 
Magnetic Field Configurations 
q Measurements during sawtooth oscillations in a low q toka- 
mak, 14:29990 (R;US) 
TOLUENE 
Chemical Reactions 
Bimolecular reactions of 3-methylene-1,4-cyclohexadiene (p- 
Isotoluene), 5-methylene-1,3-cyclohexadiene (o-isotoluene), 
1-methylene-1,4-dihydronaphthalene (benzo-p-isotoluene), 
and 9-methylene-9, 1 0-dihydroanthracene (dibenzo-p- 
isotoluene), 14:28984 (J;US) 
TOLUIDINES 
Uptake 
Plant uptake of 2,4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 
and 2-amino-4,6-dinitrotoluene using '*C-labeled and unla- 
beled compounds. Final report, 14:29547 (R;US) 
TOLYL RADICALS 
Synthesis 
Synthesis, structure, electrochemistry, and photophysics of 
methyl-substituted phenylpyridine ortho-metalated iridium(III) 
complexes, 14:28991 (J;US) 
TOLYLAMINES 
See TOLUIDINES 
TOOLS 
See also CUTTING TOOLS 
Decontamination 
Decontamination facilities at Ringhals Nuclear Power Plant, 
14:27980 (RA;US) 
TOP PARTICLES 
Particle Production 
Hadron collider physics, 14:29639 (R;US) 
Search for heavy quarks at pp colliders, 14:29641 (R;CH) 
TOPOGRAPHY 
Mapping 
Structural analysis of the central Columbia Plateau utilizing radar, 
digital topography, and magnetic data bases, 14:28022 (R;US) 
TOPPING CYCLES 
Design 
Activity summary for the Department of Energy's Component De- 
velopment and Integration Facility (CDIF), 14:28550 (RA;US) 
MHD Integrated Topping Cycle (ITC) Project, 14:28549 (RA;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Neutral Atom Beam Injection 
First experimental results of energy recovery on the Tore Supra 
neutral beam injector prototype, 14:29895 (R;FR) 
TOROIDAL CONFIGURATION 
Kink Instability 
Representation of toroidal MHD and its application to nonlinear 
stationary states, 14:29896 (R;FR) 
TOROIDAL PINCH DEVICES 
Breakdown 
Breakdown analysis for electrodeless discharge in a magnetic 
field, 14:29610 (R;SE) 
Comparative Evaluations 
Comparison between linear and toroidal Extrap systems, 
14:29935 (R;SE) 
Electric Conductivity 
Measurement of Extrap T1 plasma resistance, 14:29936 (R;SE) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TOTAL ENERGY SYSTEMS 
Economics 
Optimal design of solar energy systems with uncertain data, 
14:28261 (J;US) 
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TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 
See also TOXINS 
Air Pollution Abatement 
Controlling Air Toxics (CAT), Version 1.0 (for microcomputers). 
Software, 14:29396 (R;US) 
Program Management 
National Toxicology Program: Annual Plan for Fiscal Year 1988, 
14:28514 (R;US) 
TOXICITY 
Risk Assessment 
Toxicological information for hazard evaluation: The chemical 
unit risk estimates database, 14:29548 (R;US) 
TOXINS 
Bioassay 
Use of protoplasts and monoclonal antibodies to study the site 
of victorin action, 14:29460 (RA;US) 
Biological Effects 
Bacterial toxins: the mechanism of chlorosis induction by tageti- 
toxin, 14:29450 (RA;US) 
Heat-shock protection of sorghum against effects of the host- 
specific toxin from Periconia circinata, 14:29549 (RA;US) 
Chemical Composition 
Isolation and partial characterization of a phytotoxin produced 
by the fungal wheat pathogen pyrenophora tritici-repentis, 
14:29458 (RA;US) 
Victorin as a tool for elucidating the molecular mechanism of 
disease specificity in Victoria blight of oats, 14:29517 (RA;US) 
Radioimmunoassay 
Binding assays for the quantitative detection of P. brevis 
polyether neurotoxins in biological samples and antibodies as 
therapeutic aids for polyether marine intoxication. Annual re- 
port, 1 December 1987-30 November 1988, 14:29516 (R;US) 
Specificity 
Molecular tagging of a toxin-resistance gene, 14:29518 (RA;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRAINING 
Computer Networks 
Analysis of quantitative data derived from computer conferenc- 
ing, 14:30205 (R;US) 
Learning 
Analysis of quantitative data derived from computer conferenc- 
ing, 14:30205 (R;US) 
Management 
Automation impact study of Army training management 2: Ex- 
tension of sampling and collection of installation resource 
data, 14:30183 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRAJECTORIES 
S Codes 
SYLVA, a computer model to assess the probability of forest 
penetration, 14:29353 (R;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Errors 
Detection of topology errors by state estimation, 14:28544 (J;US) 
Performance 
Rectifier transformer 
14:30135 (J;US) 


saturation on commutation failure, 


TRANSIENTS 
Computerized Simulation 
Application of an estimation model to predict future transients at 
US nuclear power plants, 14:28300 (R;US) 
TRANSITION ELEMENT ALLOYS 
interatomic Forces 
Interatomic potential descriptions of transition metals, 14:28793 
(BA;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SCANDIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
interatomic Forces 
Interatomic potential descriptions of transition metals, 14:28793 
(BA;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (PROTON) 
See PROTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 
Expenditures 
Theoretical basis and parameter estimates for the Minority 
Transportation Expenditure Allocation Model (MITRAM), 
14:28691 (R;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
Fuel Cells 
Fuel cells in transportation, 14:28590 (RA;US) 
Heat Engines 
Technology transfer in a generic automotive research program, 
14:28710 (BA;IE) 
Superconductivity 
Maglev vehicles and superconductor technology: Integration of 
high-speed ground transportation into the air travel system, 
14:28690 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Materials Recovery 
Process to separate transuranic elements from nuclear waste, 
14:28069 (P;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
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TRAPPED ELECTRONS 
Plasma Confinement 
Dissipative trapped electron modes in |=2 torsatrons, 14:29903 
(R;US) 
TRAPPED PROTONS 
Biological Radiation Effects 
Characterizing the energy deposition events produced by 
trapped protons in low earth orbit, 14:29829 (R;US) 
TRAVELLING WAVE TUBES 
Laser Radiation 
SHF generator, 14:29238 (R;SU;In Russian) 
TREATIES 
Verification 
An investigation of the usefulness of extremely low-frequency 
electromagnetic measurements for treaty verification, 
14:29360 (R;US) 
TREES 
See also POPLARS 
Development of techniques for the use of trees in the reclama- 
tion of phosphate lands. Final report, 14:29409 (R;US) 
TRIBOLOGY 
US Army workshop on engine lubrication (8rd), 13-14 April 
1988. Session report, 14:28711 (R;US) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA TYPE REACTORS 
See also DOW TRIGA-MK-1 REACTOR 
TRIGA-2-ROME REACTOR 
Simulation fidelity issues in reactor irradiation of electronics — 
Reactor environments, 14:29819 (J;US) 
Decommissioning 
Removal of activated concrete from the Northrop TRIGA reactor 
- operations and safety experience, 14:28419 (RA;US) 
TRIGA-2-ROME REACTOR 
Computerized Control Systems 
Application of the system-process-goal (SPG) approach to the 
TRIGA RC-1 reactor system, 14:28368 (R;IT) 
TRINITROTOLUENE 
See TNT 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED WATER 
See TRITIUM OXIDES 
TRITICUM 
See WHEAT 
TRITIUM 
Breeding Ratio 
Determination of the required tritium breeding ratio for the next 
fusion experimental reactor, 14:30089 (J;US) 
Overview of the LIBRA light ion beam fusion conceptual design, 
14:30097 (J;US) 
Containment 
Neutronics analysis of the laboratory microfusion facility, 
14:30072 (J;US) 
Diffusion 
Modeling unusual tritium release behavior from Li2O, 14:30159 
(J;US) 
Leaching 
Conditioning of tritiated wastes from a tritium removal facility, 
14:27951 (RA;US) 
Evaluation of cement composites for tritiated water fixation, 
14:27947 (RA;US) 
Oxidation 
The importance of metal oxides on the reaction between oxygen 
and tritium on stainless steel, 14:30168 (J;US) 
Production 
Accelerator for the production of tritium (APT), 14:29157 (R;US) 
Comparison of calculated results with experimental data for the 
tritium production rates in a LigO assembly, 14:30027 (R;US) 
Tritium production potential of beam research and magnetic fu- 
sion program technologies, 14:30036 (R;US) 
Radiation Hazards 
Safety comparison of fusion fuel cycles, 14:30123 (J;US) 


Radioecological Concentration 
Hydrology and Radionuclide Migration Program, 1985-1986 
progress report, 14:28088 (R;US) 
Site surveillance and maintenance program for Palos Park: Re- 
port for 1988, 14:28137 (R;US) 
Recovery 
The breeder blanket interface (BB!) to TSTA, 14:30087 (J;US) 
Tracer Techniques 
Binding assays for the quantitative detection of P. brevis 
polyether neurotoxins in biological samples and antibodies as 
therapeutic aids for polyether marine intoxication. Annual re- 
port, 1 December 1987-30 November 1988, 14:29516 (R;US) 
TRITIUM EXTRACTION PLANT 
Performance Testing 
Atmospheric detritiation system performance, 14:30164 (J;US) 
TRITIUM OXIDES 
Chemical Reaction Yield 
The importance of metal oxides on the reaction between oxygen 
and tritium on stainless steel, 14:30168 (J;US) 
TRITIUM PRODUCTION REACTORS 
Breeding Blankets 
Evaluation of the 7Li(n,n't)*He cross section for ENDF/B-VI and 
application to uncertainty analysis, 14:30063 (J;US) 
Helium-3 blankets for tritium breeding in near-term and commer- 
cial fusion systems, 14:30079 (J;US) 
Helium-cooled lithium compound suspension blanket concept 
for ITER, 14:30101 (J;US) 
Phase-lIB experiment of JAERI/USDOE collaborative program 
on fusion blanket neutronics, 14:30160 (J;US) 
U.S. ITER shield and blanket design activities, 14:30107 (J;US) 
Breeding Ratio 
Tritiurn production-rate distributions in a Be-sandwich lithium- 
oxide cylindrical assembly, 14:30157 (J;US) 
Water-cooled solid-breeder blanket concept for ITER, 14:30106 
(J;US) 
Design 
An aqueous lithium salt self-cooled blanket and shield for ITER, 
14:30085 (J;US) 
First Wall 
Comparative analysis for Phase IIA and IIB experiments of the 
U.S./JAERI collaborative program on fusion blanket neutron- 
ics, 14:30161 (J;US) 
Performance Testing 
An analysis of tritium and fissile fuel exchange in fusion-fission 
systems, 14:30138 (J;US) 
TRITIUM RECOVERY 
Parametric Analysis 
General considerations for on-site tritium transfer, 14:30162 
(J;US) 
TRITIUM SYSTEMS TEST ASSEMBLY 
Breeding Ratio 
Results from recent experiments at the LOTUS facility, 
14:30166 (J;US) 
Performance 
Recent results at the tritium systems test assembly, 14:30167 
(J;US) 
Safety 
Technical safety appraisal of the tritium systems test assembly 
Los Alamos National Laboratory, 14:29987 (R;US) 
TRITIUM TARGET 
Deuteron Reactions 
NUMO: A new (D,T) fusion diagnostic technique, 14:29938 
(R;US) 
TROUT 
Migration 
An assessment of freeze brand and PIT tag recovery data at 
McNary Dam: Annual report, 1987, 14:28225 (R;US) 
Instream flows needed for successful migration and rearing of 
rainbow and westslope cutthroat trout in selected tributaries of 
the Kootenai River: Final report, FY 1988, 14:28224 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
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TRUCKS 
Acid Electrolyte Fuel Cells 
Design of a liquid-cooled PAFC for transportation applications, 
14:28643 (RA;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 
Eddy Current Testing 
Steam generator group project: Final report: Post-service base- 
line eddy current examination, Task 7, 14:28312 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Evaluation 
Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 4, Part B: 
Chapter 8, Sections 8.0 through 8.3.1.4, 14:28034 (R;US) 
Radionuclide Migration 
Estimates of radionuclide release from glass waste forms in a 
tuff repository and the effects on regulatory compliance, 
14:28098 (BA;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Catalytic Eftects 
Optimisation of hydrotreating catalysts, 14:27812 (R;AU) 
Fermi Level 
Surface and interface electronic structure: Third year progress re- 
port, December 1, 1988—November 30, 1989, 14:29836 (R;US) 
Surface and interface electronic structure: Three year activity 
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Two-phase flow transfers: application to exchanger (heat and 
mass) performance enhancement through gaseous electro- 
generation, 14:29119 (R;FR;In French) 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
ULTRASONIC TESTING 
Equipment 
Discriminating ultrasonic proximity detection system, 14:29135 
(P;US) 
UNDERGROUND DISPOSAL 
Geochemistry 
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vinyl bromide and vinyl iodide and the reaction H + C2D2 — D 
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Immunoreactivity of viral-induced pathogenesis-related proteins, 
14:29519 (RA;US) 
VIRUSES 
Biological Radiation Effects 
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multiple particle sizes, 14:29626 (R;US) 
VOLCANOES 
SEAN (Scientific Event Alert Network) bulletin. Monthly report, 
14:29567 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W 


W CODES 
Personal computer programs for use in radon/thoron progeny 
measurements, 14:29390 (R;US) 
Prediction of the density of organic explosive compounds, 
14:29344 (BA;US) 
W MINUS BOSONS 
Cross Sections 
Minimal total cross section for e*e-->W*W~—, 14:29686 (R;NL) 
Electron-Positron Collisions 
Minimal total cross section for e*e-->W*W_, 14:29686 (R;NL) 
Particle Production 
Minimal total cross section for ete~->W*W—, 14:29686 (R;NL) 
W PLUS BOSONS 
Cross Sections 
Minimal total cross section for ete-->W*W—, 14:29686 (R;NL) 
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See also DRINKING WATER 
GROUND WATER 
SEAWATER 
WASTE WATER 
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WATER 
Biological Effects 





Biological Effects 
Effects of drought, salinity and soil compaction on photosynthe- 
sis, transpiration and carbon isotope composition of plants, 
14:29494 (RA;US) 
Charged-Particle Transport 
Measurement of off-axis energy deposition from 100 MeV elec- 
trons traversing water and liquid nitrogen, 14:29210 (J;US) 
Chemical Reaction Kinetics 
Lithium-lead/water reaction experiments and analysis, 14:30126 
(J;US) 
Chemisorption 
Measurements of adsorption in the LiAlO2-H2O(g) system, 
14:28858 (J;US) 
Flow Rate 
Alturas lake creek flow augmentation: Final report, 14:28231 
(R;US) 
Losses 
Role of osmotic adjustment in maintaining chloroplast volume 
during stress, 14:29451 (RA;US) 
Mass Transfer 
Heat and mass transfer issues in PEM fuel cells, 14:28646 
(RA;US) 
Particle Losses 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
Photon Transport 
The effect of coherent scattering in photon radiation transport 
calculations, 14:29815 (R;US) 
Sprays 
Control of dust on longwall faces - a critical review, 14:27842 
(R;AU) 
Thermonuciear Reactions 
On-line instrument for control of water and steam quality at en- 
ergy production plants - a market survey, 14:29331 (R;SE;In 
Swedish) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
HFR REACTOR 
LWBR TYPE REACTORS 
MRR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
In-Service Inspection 
Aging degradation of cast stainless steels, 14:28374 (BA;US) 
Performance 
Fuel performance in the United States, 14:28375 (J;US) 
Stress Corrosion 
Calculated solute segregation kinetics related to irradiation as- 
sisted stress corrosion cracking, 14:28455 (BA;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Binding assays for the quantitative detection of P. brevis 
polyether neurotoxins in biological samples and antibodies as 
therapeutic aids for polyether marine intoxication. Annual re- 
port, 1 December 1987-30 November 1988, 14:29516 (R;US) 
Probability of hazardous-substance spills on Saint Clair/Detroit 
River system. Final report, 14:29416 (R;US) 
Probability of hazardous-substances spills on Saint Marys 
River. Final report, 14:29417 (R;US) 
Measuring Methods 
Dye tracer study at the Saginaw Bay, Michigan, confined dis- 
posal facility. Final report, 14:29418 (R;US) 
Monitoring 
Installation-Restoration Program. Phase 2. Confirma- 
tior/quantification, Stage 2 for Seymour Johnson Air Force 


Base, North Carolina. Volume 1. Final report, July 1986- 
November 1988, 14:29411 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 2. Final report, July 1986- 
November 1988, 14:29412 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 4. Final report, July 1986- 
November 1988, 14:29414 (R;US) 

Installation-Restoration Program. Phase 2. Confirma- 
tion/quantification, Stage 2 for Seymour Johnson Air Force 
Base, North Carolina. Volume 3. Final report, July 1986- 
November 1988, 14:29413 (R;US) 

Oil Pollution Containment 

COZOIL: coastal zone oil spill model (for microcomputers). Soft- 

ware, 14:27893 (R;US) 
Remedial Action 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base, California. Remedial investigation/feasibility study 
ground-water sampling and analysis program data summary. 
Final report, 1 July-18 October 1988, 14:29419 (R;US) 

WATER POLLUTION CONTROL 

Availability, adequacy, and comparability of testing procedures 
for the analysis of pollutants established under section 304(H) 
of the Federal Water Pollution Control Act. Report to 
Congress. Final report, 14:29436 (R;US) 

Biodegradation 

Biodegradation and sorption of organic solvents and hydrocar- 
bon fuel constituents in subsurface environments. Final 
report, October 1983-September 1986, 14:29420 (R;US) 

Bioplume I! computer model of two-dimensional contaminant 
transport under the influence of oxygen-limited biodegrada- 
tion in ground water (for microcomputers). Model-Simulation, 
14:29425 (R;US) 

Pollution Regulations 

Economic analysis of proposed site-specific changes to water- 
quality regulations affecting Borden Chemical Company. Final 
report, 14:29439 (R;US) 

WATER QUALITY 
Monitoring 

Water resources data for Minnesota, water year 1986. Volume 
1. Great Lakes and Souris-Red rainy river basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29431 (R;US) 

Water resources data for Minnesota, water year 1986. Volume 
2. Upper Mississippi and Missouri River basins. Water-data 
report (Annual), 1 October 1985-30 September 1986, 
14:29432 (R;US) 

Standards 

Availability, adequacy, and comparability of testing procedures 
for the analysis of pollutants established under section 304(H) 
of the Federal Water Pollution Contro! Act. Report to 
Congress. Final report, 14:29436 (R;US) 

WATER RECLAMATION 
Biodegradation 

Biodegradation and sorption of organic solvents and hydrocar- 
bon fuel constituents in subsurface environments. Final 
report, October 1983-September 1986, 14:29420 (R;US) 

WATER RESERVOIRS 
Construction 

Wildlife protection, mitigation, and enhancement planning Dwor- 

shak Reservoir: Phase |: Final report, 14:28228 (R;US) 
WATER SUPPLY 
Pollution Regulations 

Economic-impact study of proposed amendments to Illinois Ad- 
ministrative Code 604.203 and 605.104 of Subtitle F, public 
water supplies (trihalomethanes) R84-12. Final report, 
14:29437 (R;US) 

WATER TREATMENT 
Evaluation 

Final report on Production Test no. 305-6-P: Activation of pro- 

cess water additives, 14:29392 (R;US) 
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WHEAT 
Radiation Induced Mutants 





Performance Testing 
On-site fuel cell technology and system progress, 14:28620 
(RA;US) 
WATER WELLS 
Drilling 
Groundwater monitoring in 1988 at three Oak Ridge National 
Laboratory inactive waste impoundments, 14:28066 (R;US) 
Sampling 
Logs of wells and boreholes drilled during hydrogeologic studies 
at Lawrence Livermore National Laboratory Site 300, January 
1, 1982—June 30, 1988: January 1, 1982 through June 30, 
1988, 14:29427 (R;US) 
WATER WHEELS 
Casting 
Pelton wheels manufacture by lost wax method, 14:28238 
(RA;CA) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERWHEELS 
See WATER WHEELS 
WAVE EQUATIONS 
See also DIRAC EQUATION 
Computational techniques for shock-wave diffraction problems. 
Final report, 1 October 1985-30 September 1988, 14:29861 
(R;US) 
Analytical Solution 
Signal enhancement in colinear four-wave mixing, 14:29092 
(R;US) 
Magnetic Fields 
Some studies of the relativistic theories for spin-3/2 particles 
and its interactions with an uniforme magnetic field, 14:29712 
(R;BR;In Portuguese) 
S Matrix 
Estimate on the purely imaginary poles of scattering matrix, 
14:29870 (R;XA) 
WAVE PROPAGATION 
Energy Transfer 
Bidirectional traveling plane wave representation of exact solu- 
tions of the scalar wave equation, 14:29891 (J;US) 
Wave Equations 
Bidirectional traveling plane wave representation of exact solu- 
tions of the scalar wave equation, 14:29891 (J;US) 
WAVEGUIDES 
Design 
Engineering design of the interaction waveguide for high-power 
accelerator-driven microwave free-electron lasers, 14:29256 
(R;US) 
Fabrication 
Monolithically integrated transverse-junction-stripe laser with an 
external waveguide in GaAs/AlGaAs, 14:29104 (J;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 
Computerized Simulation 
SYLVA, a computer model to assess the probability of forest 
penetration, 14:29353 (R;US) 
Efficiency 
Probability distributions for weapon system effectiveness, 
14:29354 (R;US) 
Performance 
Probability distributions for weapon system effectiveness, 
14:29354 (R;US) 
Trajectories 
SYLVA, a computer model to assess the probability of forest 
penetration, 14:29353 (R;US) 
WEAR RESISTANCE 
Mechanical Tests 
Improved evaluation of Australian coking coals and blast fur- 
nace, 14:27825 (R;AU) 


WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Electron-Positron Interactions 
New approach to SU>, xU, radiative corrections in ete annihi- 
lation processes near the Z° resonance, 14:29693 (J;NL) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Fracture Properties 
Welded joint integrity analysis: relative criticality of weld defect 
and remote deformation. Memorandum report, 14:29122 
(R;US) 
Repair 
Proceedings: Weld repair of high- and intermediate-pressure 
turbine rotors for life extension, 14:28282 (R;US) 
Stress Corrosion 
Stress corrosion cracking of uranium-silver interfaces in silver- 
aided diffusion welds, 14:28777 (R;US) 
WELDING 
See also BRAZING 
SOLDERING 
Mathematical Models 
incorporation of surface tension into the structural finite element 
code SANCHO, 14:28774 (R;US) 
WELDING MACHINES 
Automation 
Laser sound generation in a weld pool, 14:28753 (R;US) 
WELDS 
See WELDED JOINTS 
WELL STIMULATION 
Technology Assessment 
Incentives, technology, and EOR, 14:27884 (J;US) 
WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 
Inspection 
The Texas Railroad Commission, Oil and Gas Division under- 
ground injection control program: A peer review, 14:27872 
(R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
Decommissioning 
Decontamination and decommissioning of the West Valley Re- 
processing Plant, 14:27971 (RA;US) 
West Valley decommissioning cost benefit analysis for reuse of 
nuclear facilities, 14:28010 (RA;US) 
Demonstration Programs 
West Valley, 14:28119 (BA;US) 
Hot Cells 
Characterization of the head-end cells at the West Valley nu- 
clear fuel reprocessing plant, 14:27976 (RA;US) 
WHEAT 
Fungal Diseases 
Isolation and partial characterization of a phytotoxin produced 
by the fungal wheat pathogen pyrenophora tritici-repentis, 
14:29458 (RA;US) 
Pathological Changes 
Greenbugs and wheat: a model! system for the study of phyto- 
toxic Homoptera, 14:29520 (RA;US) 
Photosynthesis 
Leaf photosynthesis and conductance of selected triticum 
species at different water potentials, 14:29502 (RA;US) 
Radiation Induced Mutants 
Comparison of mutagenic effects of common wheat by electron 
beam, fast neutron and ©°Co gamma ray irradiation, 14:29522 
(R;CN;In Chinese) 
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WHEAT 
Temperature Effects 








Temperature Effects 
Late synthesis of a 50 Kd, thylakoid-bound polypeptide accom- 
panies photochemical and fluorescence induction changes in 
heat-stressed wheat, 14:29544 (RA;US) 
Photoinhibition-like response in heat-stressed wheat?, 14:29545 
(RA;US) 
WILD ANIMALS 
Environmental Impacts 
Environmental impact research program: distance-sampling 
techniques. Section 6.2.2. US Army Corps of Engineers 
Wildlife Resources Management Manual. Final report, 
14:28512 (R;US) 
inventories 
Status of the flora and fauna on the Nevada Test Site: Results 
of continuing basic environmental research, January— 
December 1987, 14:28027 (R;US) 
WIND 
Fluctuations 
Meteorological measurements at the Forsmark nuclear power 
plant, 14:29394 (R;SE;In Swedish) 
Seasonal Variations 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER INDUSTRY 
Technology Assessment 
Experiences with commercial wind turbine design: Volume 2, 
Appendixes: Final report, 14:28278 (R;US) 
WIND TURBINE ARRAYS 
Site Characterization 
Free-flow variability on the Jess and Souza Ranches, Altamont 
Pass, 14:28277 (R;US) 
WIND TURBINES 
Performance 
Experiences with commercial wind turbine design: Volume 2, 
Appendixes: Final report, 14:28278 (R;US) 
Power Generation 
Calculation of the annual energy production of a wind turbine, 
14:28279 (R;NL) 
WINDOWS 
Design 
The design and testing of a highly insulating glazing system for 
use with conventional window systems, 14:28689 (J;US) 
Repair 
Replacement of a biological shielding window in the waste en- 
capsulation and storage facility hot cell, 14:28019 (RA;US) 
WIPP 
Contamination Regulations 
TRU waste generator programs certify that WIPP waste criteria 
are met prior to shipment, 14:27997 (RA;US) 
Reviews 
Overview of waste package performance experiments in WIPP, 
14:28097 (BA;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Combustion Products 
Single-particle biomass pyrolysis, 14:28258 (J;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD-FUEL POWER PLANTS 
Meetings 
Small-commercial woodchip combustion technology workshop, 
14:28169 (R;CA) 
Technology Assessment 
Small-commercial woodchip combustion technology workshop, 
14:28169 (R;CA) 






WORKERS 
See PERSONNEL 
WORKING FACES 


Dusts 
Control of dust on longwall faces - a critical review, 14:27842 
(R;AU) 
X RADIATION 


See also HARD X RADIATION 
Biological Models 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
Ge Semiconductor Detectors 
Comparison of measured responses in two spectrally-sensitive 
X-ray detectors to predictions obtained using the its radiation 
transport code, 14:29313 (J;US) 
Phantoms 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
Total Cross Sections 
Photon cross-sections in elements and biological phantom ma- 
terials in the energy range 8-60 KeV, 14:29809 (RA;BR) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
Synchrotron Radiation 
Position sensitive x-ray detectors for x-ray scattering experi- 
ments using synchrotron radiation, 14:29478 (BA;US) 
Short range order determination in amorphous FeGez using dif- 
ferential anomalous x-ray scattering, 14:28783 (BA;US) 
X-RAY DIFFRACTOMETERS 
Crystallography at the national synchrotron light source, 
14:29483 (BA;US) 
Gratings 
Aplanatic and quasi-aplanatic diffraction gratings, 14:29314 
(P;US) 
X-RAY FLUORESCENCE ANALYSIS 
Structural parameter determination in fluorescence EXAFS of 
concentrated samples, 14:28813 (J;US) 
X-RAY LASERS 
Thermally buffered sodium-neon laser target for coherent X-ray 
production, 14:29109 (P;US) 
X-RAY SOURCES 
Design 
Computational simulations of the Laguna foil implosion experi- 
ments, 14:29926 (R;US) 
Specifications 
Initial soft x-ray production experiments on RACE [Ring ACcel- 
eration Experiment], 14:29165 (R;US) 
XENON 
Proton Reactions 
Approach to criticality in the fragmentation of xenon by 1-19 
GeV protons, 14:29753 (J;US) 
XENON 119 
Rotational States 
Rotational bands and band crossings in ''9Xe, 14:29756 (J;US) 


Y 


Y*RESONANCES 
See BARYONS 
YANG-MILLS THEORY 
Gauge Invariance 
Super p-branes as gauge theories of volume preserving diffeo- 
morphisms, 14:29706 (R;XA) 
Supersymmetry 
Super p-branes as gauge theories of volume preserving diffeo- 
morphisms, 14:29706 (R;XA) 
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YTTERBIUM 
Nuclear Structure 
Studies of YRAST and continuum states in A = 140-160 nuclei: 
Progress report, 14:29745 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
See also YTTRIUM OXIDES 
Cuprates 
Feasibility study of high-temperature-superconductor opening 
switches. Final report, 15 March-30 September 1988, 
14:29063 (R;US) 
Electrical Properties 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Processing 
Superconducting materials and method of making same, 
14:28886 (P;US) 
Synthesis 
Novel cathode materials for SOFC, 14:28611 (RA;US) 
Thermodynamic Properties 
Experimental and thermodynamic study of nonstoichiometry in 
<YBazCu307_,>, 14:28831 (R;US) 
Thin Films 
Thin film superconductors and process for making same, 
14:28834 (P;US) 
YTTRIUM OXIDES 
Current Density 
Grain boundary segregation and critical current density in 
YBazCu307_, superconductors, 14:29085 (BA;US) 
Deformation 
Deformation characteristics of textured BigSr; 5Ca; 5Cu2Og,x 
and YBazCu30¢,x polycrystals, 14:28849 (BA;US) 
Extrusion 
Production of wires and coils from high-temperature supercon- 
ducting materials, 14:28826 (R;US) 
Fabrication 
The relation of YBazCu307_, properties to densification tech- 
nique, 14:29083 (BA;US) 
Metallic Glasses 
Glassy behaviour of YBazCu307, 14:28830 (R;SU) 
Phase Studies 
Direct observations of transitions in YBazCu307_, controlled by 
oxygen loss, 14:28838 (BA;US) 
Phase Transformations 
Phase transformations and thermodynamic behavior of the 
YBazCu30, system via EMF measurements, 14:28837 
(BA;US) 
Thin-foil phase transformations of tetragonal ZrO2 in a ZrO2-8 
wt% Y203 alloy, 14:28857 (J;US) 
Photoelectron Spectroscopy 
An XPS study of YBagCu30, surface corrosion, 14:28850 
(BA;US) 
Physical Radiation Effects 
Insensitivity of YBazCu307_, to ionizing radiation, 14:28862 
(J;US) 
Quantitative Chemical Analysis 
Determination of some rare earth elements in high purity Y2O3, 
Gd,03 and Dy203 by inductively coupled plasma atomic 
emission spectrometry (ICP-AES), 14:28947 (R;!N) 
Relaxation Losses 
Glassy behaviour of YBapCu307, 14:28830 (R;SU) 
Superconducting Composites 
Pyrolytic citrate synthesis and ozone annealing. Two key steps 
toward the optimization of sintered YBCO, 14:28829 (R;IT) 
Superconductivity 
Measurement of residual stress in a Ba-Y-Cu-O superconduc- 
tor, 14:28848 (BA;US) 
Superconducting properties of LaBagCu3O0, and YBazCu3Q0y, 
14:28841 (BA;US) 
Young Modulus 
Young's modulus measurement of polycrystalline YBazCu3O7 _ ; 
superconductor, 14:28847 (BA;US) 


YUCCA MOUNTAIN 
Site Characterization 

Arole in environmental compliance for the state of Nevada during 
site characterization of the proposed high-level nuclear waste 
repository site at Yucca Mountain, Nevada, 14:28026 (R;US) 

Approaches to groundwater travel time, 14:28080 (R;US) 

Assessment of engineered barrier system and design of waste 
packages, 14:28089 (R;US) 

Chemistry of groundwater in tuffaceous rocks, central Nevada: 
State of Nevada, agency for nuclear projects/nuclear waste 
project office, 14:28024 (R;US) 

Inventory of numerical codes available for high-level nuclear 
waste repository performance modeling at Yucca Mountain, 
Nevada, 14:28025 (R;US) 

Site Characterization Plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 3, Part A: 
Chapters 6 and 7, 14:28033 (R;US) 

Site characterization plan overview: Yucca Mountain Site, 
Nevada Research and Development Area, Nevada: Consul- 
tation Draft, 14:28030 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 6, Part B: 
Chapter 8, Sections 8.3.2 through 8.3.4.4, 14:28036 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 8, Part B: 
Chapter 8, Sections 8.3.5 through 8.3.5.20, 14:28037 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 8, Part B: 
Chapter 8, Sections 8.4 through 8.7; Glossary and Acronyms, 
14:28038 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 9, Index, 
14:28039 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 1, Part A: 
Chapters 1 and 2, 14:28031 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 5, Part B: 
Chapter 8, Sections 8.3.1.5 through 8.3.1.17, 14:28035 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 4, Part B: 
Chapter 8, Sections 8.0 through 8.3.1.4, 14:28034 (R;US) 

Site characterization plan: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 2, Part A: 
Chapters 3, 4, and 5, 14:28032 (R;US) 


Z 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 


ZEA MAYS 
See MAIZE 


ZEOLITES 
Catalytic Effects 
A high liquid yield process for retorting various organic materials 
including oil shale, 14:27914 (P;US) 


ZERO POWER REACTORS 
Nuclear Models 
D-3He fuel cycles for neutron lean reactors, 14:30147 (J;US) 


ZETA DEVICES 
Plasma Confinement 
Analysis of Z-pinch dynamics with application to fibers, 
14:29964 (J;US) 
ZINC 
Emission 
Atmospheric emissions of arsenic, cadmium, mercury and zinc 
in Europe in 1982, 14:29374 (R;NO) 
ZINC 74 
Energy Levels 
Structure of neutron-rich 4Zn from 7“Cu decay and shell-model 
calculations for even-A Zn nuclei, 14:29742 (J;US) 
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ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SULFIDES 
Sorptive Properties 
Bench-scale testing of novel high-temperature desulfurization 
sorbents: Final report, 14:27830 (R;US) 
ZINC ISOTOPES 
See also ZINC 74 
Bes Theory 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 
Energy Spectra 
Structure of even-odd spherical nuclei using the BCS approxima- 
tions and the ACQPV model: application to isotones with N=82 
and Ni, Zn and Cs” isotopes, 14:29791 (R;BR;In Portuguese) 
ZINC OXIDES 
Sulfidation 
Mechanistic and kinetic studies of high-temperature coal gas 
desulfurization sorbents: Quarterly technical progress report, 
January—March 1989, 14:27834 (R;US) 
ZINC SULFIDE SOLAR CELLS 
Efficiency 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
Fabrication 
CulnSez films and solar cells obtained by selenization of evapo- 
rated Cu-in layers, 14:28929 (J;US) 
ZINC SULFIDES 
Photochemical Reactions 
Dihexadecyl phosphate, vesicle-stabilized and in situ generated 
mixed CdS and ZnS semiconductor particles. Preparation and 
utilization for photosensitized charge separation and hydro- 
gen generation, 14:29044 (J;US) 
ZINC-AIR BATTERIES 
Electrodes 
Improved zinc electrode and rechargeable zinc-air battery, 
14:28506 (P;US) 
ZINC-BROMINE BATTERIES 
Research Programs 
Overview of development of Advanced Battery Electric Energy 
Storage System in Japan, 14:28504 (RA;US) 
Technology Assessment 
Electric vehicle hybrid consisting of an alkaline hydrogen-air fuel 
cell system and a rechargeable battery, 14:28718 (RA;US) 
ZINC-CHLORINE BATTERIES 
Research Programs 
Overview of development of Advanced Battery Electric Energy 
Storage System in Japan, 14:28504 (RA;US) 
ZINC-MANGANESE BATTERIES 
Technology Assessment 
Electric vehicle hybrid consisting of an alkaline hydrogen-air fuel 
cell system and a rechargeable battery, 14:28718 (RA;US) 
ZIRCALOY 2 
Pressure Vessels 
Waterside corrosion, hydrogen pickup, and hydrogen redistribu- 
tion in zircaloy-2 pressure tubes during long exposure in N 
reactor, 14:28373 (BA;US) 


ZIRCON 
Age Estimation 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
Isotope Dating 
Geochronological studies in central East Greenland, 14:29562 
(R;DK) 
Mines 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
Multi-Element Separation 
Sapucai River Project, 14:28955 (R;BR;In Portuguese) 
Weathering 
Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;in Portuguese) 
ZIRCONIUM 
Chemical Analysis 
Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;in Portuguese) 
Oxidation 
Core-concrete interactions using molten steel with zirconium ona 
basaltic basemat: The SURC-4 experiment, 14:28384 (R;US) 
Rocks 
Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;In Portuguese) 
Zircon 
Behaviour of zirconium in the weathering of granulites from 
Salvador-BA/Brazil, 14:28965 (R;BR;In Portuguese) 
ZIRCONIUM ALLOYS 
Laser Welding 
Laser processing of metals and alloys, 14:28740 (R;IN) 
ZIRCONIUM OXIDES 
Chemical Vapor Deposition 
ECVD of SOFC components, 14:28604 (RA;US) 
Chlorination 
Chlorination of zirconyte concentrate, 14:28956 (R;BR;In Por- 
tuguese) 
Corrosion Resistance 
Resistance of ceramics and metals to corrosion and wetting by 
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14:29538 LA-UR-89-1333 
14:29580 LA-11554-T 
14:29581 LA-UR-89-1459 
14:29626 LA-11445-MS 
14:29671 LA-UR-89-1256 
14:29722 LA-9303-M-Vol.2 
14:29723 LA-11556-C 
14:29726 LA-11582-T 
14:29764 LA-UR-89-1160 
14:29794 LA-UR-89-1457 
14:29812 LA-11589-PR 
14:29813 LA-UR-89-1128 
14:29926 LA-UR-89-1213 
14:30209 LA-11449-M 
14:30210 LA-11562-MS 
14:30238 LA-11420-MS 
14:29072 PATENTS-US—A7212854 
14:29093 LA-UR-89-1161 
14:29157 LA-UR-89-1221 
14:29885 LA-11547-MS 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering 
14:28357 NUREG/CR-5237 
14:29003 Published article 
14:29051 Published article 
Brookhaven National Lab., Upton, NY 
(USA) 
14:29759 BNL-42454 
Varian Associates, Palo Alto, CA (USA). 
Palo Alto Microwave Tube Div. 
14:29332 UCRL-21168 
14:29611 UCRL-21159 
Les Alamos National Lab., NM (USA) 
14:30004 LA-UR-89-200 
14:30005 LA-UR-89-200 
14:30011 LA-UR-89-200 
14:30014 LA-UR-89-200 
14:30018 LA-UR-89-200 
14:30019 LA-UR-89-200 
14:30022 LA-UR-89-200 
14:30023 LA-UR-89-200 
14:30024 LA-UR-89-200 
Lawrence Livermore National Lab., CA 
(USA) 
14:27914 PATENTS-US—A7224414 
14:28088 UCRL-53779 


Contract No. 


Abstract No. Report No. 


14:28146 UCID—21400 
14:28777 UCRL-97917 
14:28779 UCRL-100915 
14:28833 PATENTS-US-—A7137468 
14:28835 PATENTS-US—A7225413 
14:28883 PATENTS-US-—A7116806 
14:28891 UCRL-100620 
14:28892 UCRL-100692 
14:28969 UCRL-53923 
14:29081 UCID—21645 
14:29095 UCID—21501-Pt.2 
14:29160 PATENTS-US—A7160384 
14:29165 UCID—21643 
14:29255 UCRL-99627 
14:29333 UCRL-21190 
14:29354 UCID—21698 
14:29356 UCRL-53725 
14:29357 UCRL-98319 
14:29360 UCRL-53899 
14:29387 UCRL-100954 
14:29403 UCRL-21183 
14:29427 UCID—21536 
14:29583 UCRL-21148 
14:29769 UCRL-99637 
14:29814 M-221-1 
14:29886 UCID—21367 
14:29937 UCID—21654 
14:29938 UCID—21663 
14:29939 UCRL-—100225 
14:30036 UCID—21647 
14:30215 PATENTS-US—A7152900 
14:30223 UCRL-52000-89-1 
14:30236 UCRL-100602 
14:30237 CONF-881 1149—Summ.- 
Rev.1 
Los Alamos National Lab., NM (USA) 
14:30008 LA-UR-89-200 
14:30009 LA-UR-89-200 
Lawrence Livermore National Lab., CA 
(USA) 
14:27915 
14:27916 
14:28089 
14:28778 
14:28890 
14:29094 
14:29097 
14:29098 


UCRL-—100766 
UCRL-101002 
UCRL-98029 
UCRL-99797 
UCRL-99493 
UCID—21501-Pt.1 
UCRL-—21186-App. 
UCRL-—100862 
14:29256 UCRL-99635 
14:29257 UCRL-99672 
14:29301 UCID—21361 
14:29355 UCRL-21173 
14:29386 UCRL-100924 
14:29568 UCRL-21144 
14:29797 UCRL-—100985 
14:29887 UCRL-53853 
14:29940 UCRL-—100535 
14:30037 UCRL-21191 
14:30038 UCRL-99967 
14:30224 UCRL-53919 
14:29096 UCRL-21186 
General Atomics, San Diego, CA (USA) 
14:29925 GA-A-—19609 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Dept. of Electrical Engi- 
neering and Computer Science 
14:29082 UCRL-21202 
14:29007 Published article 
14:29315 Published article 
14:29586 Published article 
14:29615 Published article 
14:29850 Published article 
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14:29967 
14:29968 
14:30163 


14:28821 
14:29002 
14:29018 
14:29742 


Report No. 


Published article 
Published article 
Published article 


Published article 
Published article 
Published article 
Published article 
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Report Number Index 


The report number index consists of the alphanumeric identifiers assigned to report literature as well as patent and confer- 
ence literature cited in this publication. Entries provide the abstract number; the source(s) of availability of the document; 
the GPO file prefix for GPO depository library documents; the order number for OSTI and NTIS report ordering purposes; 
and, if the document was distributed under the DOE distribution program, the category number is shown for paper copy 
(PC), microfiche (MF), or no distribution (ND). These categories are included to assist DOE librarians in responding to re- 
quests for reports in their collections. The index also lists secondary numbers, with the corresponding abstract numbers 
and cross-references to other identifying numbers. 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


AC-IAAE- 
0015 14:29522 See CNIC—00146 
AC/ESRI- 
1-281 14:28250 | CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum 
ACR/OSTF- 
8712 14:27912 Alberta Chamber of Resources, 10235 - 101 St., 
Ste. 1410, Edmonton, AB, Canada T5J 3G1; 
$N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 
AD-A- 
202892/6/XAB 14:28735 NTIS, PC A02/MF A0O1 ND-00 
202898/3/XAB 14:30185 NTIS, PC A02/MF A01 ND-00 
203280/3/XAB 14:29528 NTIS, PC AO3/MF AO1 ND-00 
203412/2/KAB 14:29411 NTIS, PC A14/MF AO1 ND-00 
2034 13/0/XAB 14:29412 NTIS, PC A18/MF A01 ND-00 
2034 14/8/XAB 14:29413 NTIS, PC A11/MF A01 ND-00 
2034 15/5/XAB 14:29414 NTIS, PC A15/MF A01 ND-00 
203421/3/XAB 14:30186 NTIS, PC AO5/MF A01 ND-00 
203429/6/XAB 14:29529 NTIS, PC AO3/MF A0O1 ND-00 
203430/4/XAB 14:29530 NTIS, PC AO2/MF A01 ND-00 
203432/0/XAB 14:29588 NTIS, PC A04/MF A0O1 ND-00 
203433/8/XAB 14:29808 NTIS, PC A03/MF A01 ND-00 
203434/6/XAB 14:28870 NTIS, PC AO3/MF A01 ND-00 
203439/5/XAB 14:29861 NTIS, PC A03/MF A01 ND-00 
203453/6/XAB 14:29362 NTIS, PC A03/MF A01 ND-00 
203461/9/XAB 14:28871 NTIS, PC A03/MF A01 ND-00 
203477/5/XAB 14:28823 NTIS, PC AO5/MF A01 ND-00 
203487/4/XAB 14:29516 NTIS, PC A03/MF A0O1 ND-00 
203492/4/XAB 14:29086 NTIS, PC AO3/MF A0O1 ND-00 
203498/1/XAB 14:29569 NTIS, PC A03/MF A01 ND-00 
203502/0/XAB 14:29087 NTIS, PC A03/MF A0O1 ND-00 
203514/5/XAB 14:29592 NTIS, PC AO6/MF AO1 ND-00 
203516/0/XAB 14:29363 NTIS, PC AO4/MF A01 ND-00 
203524/4/XAB 14:28512 NTIS, PC A03/MF A01 ND-00 
203526/9/XAB 14:29433 NTIS, PC AO4/MF A01 ND-00 
203531/9/XAB 14:29088 NTIS, PC A04/MF A0O1 ND-00 
203532/7/XAB 14:30187 NTIS, PC AO3/MF A0O1 ND-00 
203533/5/XAB 14:30188 NTIS, PC A03/MF A0O1 ND-00 
203535/0/XAB 14:29546 NTIS, PC A03/MF A0O1 ND-00 
203554/1/XAB 14:29415 NTIS, PC A03/MF A0O1 ND-00 
203567/3/XAB 14:29346 NTIS, PC A03/MF A0O1 ND-00 
203572/3/XAB 14:29416 NTIS, PC AO7/MF A0O1 ND-00 
203573/1/XAB 14:29417 NTIS, PC AO5/MF A01 ND-00 
203576/4/XAB 14:29339 NTIS, PC AO2/MF A01 ND-00 
203593/9/XAB 14:28872 NTIS, PC AO4/MF AO1 ND-00 
203617/6/XAB 14:29364 NTIS, PC AO7/MF AO1 ND-00 
203623/4/XAB 14:29589 NTIS, PC A03/MF A0O1 ND-00 
203625/9/XAB 14:28736 NTIS, PC AO3/MF A0O1 ND-00 
203633/3/XAB 14:29555 NTIS, PC A02/MF A01 ND-00 
203634/1/XAB 14:29556 NTIS, PC A03/MF A0O1 ND-00 
203638/2/XAB 14:28711 NTIS, PC A03/MF A0O1 ND-00 
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AD-A- 















Report 
Number 


203640/8/XAB 
203646/5/XAB 
203650/7/XAB 
203657/2/XAB 
203661/4/XAB 
203662/2/XAB 
203663/0/XAB 
203682/0/XAB 
203690/3/XAB 
203692/9/XAB 
203696/0/XAB 
203699/4/XAB 
203704/2/XAB 
203708/3/XAB 
2037 13/3/XAB 
2037 18/2/XAB 
203741/4/XAB 
203753/9/XAB 
203756/2/XAB 
203777/8/XAB 
203790/1/XAB 
203796/8/XAB 
203810/7/XAB 
203823/0/XAB 
203824/8/KAB 
203851/1/XAB 
203858/6/XAB 
203873/5/XAB 
203874/3/XAB 
203886/7/XAB 
203890/9/XAB 
203891/7/XAB 
203898/2/XAB 
203902/2/XAB 
203909/7/XAB 
203940/2/XAB 
203941/0/XAB 
203947/7/XAB 
203950/1/XAB 
203974/1/XAB 
203981/6/XAB 
203982/4/XAB 
203983/2/KAB 
203989/9/XAB 
203993/1/XAB 
203999/8/XAB 


AFGL-TR- 


38-0030 


AFME- 


87.11.0041 
87.11.0041 
87.11.0041.6 
87.11.0041.7 
87.11.0041.8 
87.11.041.3 


AFME-FR- 


13 


AFRRI-SR- 


88-2 
88-3 
88-4 


AGA- 


9011368 


9011369 


9011370 


AMSMI/TR-RD-RE- 


87-4 


Abstract 
Number 


14:28548 
14:28733 
14:29139 
14:28737 
14:29347 
14:29348 
14:29349 
14:29418 
14:29547 
14:29419 
14:27906 
14:29063 
14:29365 
14:29557 
14:30189 
14:29593 
14:29121 
14:29420 
14:29122 
14:29089 
14:28161 
14:30190 
14:29366 
14:29090 
14:28272 
14:29126 
14:28162 
14:29570 
14:29571 
14:29367 
14:28873 
14:28824 
14:29350 
14:30191 
14:29368 
14:29531 
14:29558 
14:30192 
14:30193 
14:29559 
14:29622 
14:30194 
14:29091 
14:29351 
14:29369 
14:29590 


14:29590 
14:28694 
14:28695 
14:29142 
14:28697 


14:28698 
14:28696 


14:28521 

14:29530 
14:29529 
14:29528 
14:27907 
14:28738 


14:28739 


14:29365 


Source of 
Availability 


NTIS, PC AO7/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A10/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A09/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO7/MF A011 
NTIS, PC A0O2/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AQ2/MF A0O1 
NTIS, PC AO6/MF A01 
NTIS, PC A11/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC AO6/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC AO4/MF A0O1 
NTIS, PC A15/MF A01 
NTIS, PC AO7/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC A03/MF A011 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A014 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO2/MF A014 
NTIS, PC A04/MF AO1 


See AD-A-—203999/8/XAB 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A19/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC AO07/MF A014 
NTIS (US Sales Only), PC AO9/MF A011 
NTIS (US Sales Only), PC A13/MF A01 


NTIS (US Sales Only), PC A04/MF A01 


See AD-A-203430/4/XAB 
See AD-A-203429/6/XAB 
See AD-A-203280/3/XAB 


American Gas Assoc., 1515 Wilson RD, Arlington, 
VA 22209 

American Gas Association, 1515 Wilson Road, Ar- 
lington, VA 22209 

American Gas Association, 1515 Wilson Road, Ar- 
lington, VA 22209 $50.00 


See AD-A-203704/2/XAB 






GPO Order 
Dep. Number 


DE89764070/JAW 
DE89764080/JAW 
DE89764072/JAW 
DE89764071/JAW 
DE89764073/JAW 
DE89764074/JAW 


DE89764076/JAW 


Distribution 
Category 


ND-0O 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 
ND-00 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 


ND-000 
ND-000 


ND-000 
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BNi- 





Report 
Number 


AMXTH-TE-CR— 
87133 

ANL- 
87-26-Vol.3 
89/7 

ANL-HEP-— 
89-11 

ANL-HEP-TR- 
89-39 

ANL/ACTV-— 
88/2 

ANL/CNSV- 
67 


ANL/EES-TM- 


Abstract 
Number 
14:29340 


14:30195 
14:28137 


14:29639 
14:29144 
14:28734 


14:28690 


14:28350 
14:28691 
14:27847 


14:29974 
14:29894 


14:30196 
14:30197 


Source of 
Availability 
See ORNL/TM—10877 


NTIS, PC AO8/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI 


NTIS, PC A10/MF A01 - OSTI 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5344 
NTIS, PC AOS/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A07/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


Order 
Number 


DE8901 1499/JAW 
DE8901 1298/JAW 


DE89012385/JAW 
DE8901 1887/JAW 
DE8901 1299/JAW 


DE89012241/JAW 


DE89011319/JAW 
DE89010561/JAW 


DE89008992/ JAW 
DE8901 1345/JAW 


DE89012512/JAW 
DE8901 1878/JAW 


Distribution 


Category 


PC-405 
PC-511 


MF-414 
MF-414 
MF-700 


MF- 


96;MN- 


96A 


ATSDR/TP- 
88/07 14:29553 See PB—-89-148233/XAB 
BARC— 
1407 14:29743 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
1430 14:28947 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
1431 14:28740 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS 
1433 14:29317 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
1436 14:27921 NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS 
BEIV/SRL- 
8655-1/87 14:28042 See DP-87-125-1/2 
BFR-R- 
109-1988 14:28708 NTIS (US Sales Only), PC AO5/MF A01 
BHARC— 
700/88/025 14:30183 See PNL-6782 
BINE- 
0008 14:27938 See CNIC—00173 
BISI-NF— 
112 14:28699 Institute of Metals, 1 Carlton House Terrace, Lon- 
don SW1Y 5DB, price Pound 22.00 


DE89613002/JAW 
DE89613099/JAW 
DE89613235/JAW 
DE89614635/JAW 
DE89613217/JAW 


DE89766936/JAW 


BME-TR-RES— 
18/88 14:28752 See ECN-212 
BNL- 
41804 14:29213 NTIS, PC Ad2 - OSTI 
41824 14:29214 NTIS, PC A02/MF A01 - OSTI 
41825 14:29215 NTIS, PC A0d2 - OSTI 
41832 14:29216 NTIS, PC A02/MF A01 - OSTI 
41838 14:29145 NTIS, PC A02/MF A01 - OSTI 
41839 14:29217 NTIS, PC A02/MF A01 - OSTI 
41841 14:29218 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
41849 14:29219 NTIS, PC A02 - OSTI 
41856 14:29169 NTIS, PC A02/MF A01 - OSTI 
41898 14:29220 NTIS, PC A02/MF A01 - OSTI 
42043 14:29221 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE89012216/JAW MF-414 
DE&S012538/JAW MF-414 
DE89012543/JAW MF-414 
DE89012539/JAW MF-414 
DE89012540/JAW MF-414 
DE89012537/JAW MF-414 
DE89012542/JAW MF-414 
DE89012544/JAW MF-414 
DE89011251/JAW MF-414 
DE89012541/JAW MF-414 
DE89012533/JAW MF- 
414;MN- 
404 

DE89012536/JAW MF-412 
DE89012547/JAW MF-400 
DE89010253/JAW MF-414 
DE89012531/JAW MF-410 
DE89011876/JAW MF-404 
DE89012224/JAW MF-408 
DE89010570/JAW MF-414 
DE89011871/JAW MF-413 
DE89010581/JAW MF-408 


8 


mmm m 
ote 
88 8 


42109 14:29572 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
42335 14:28515 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
42403 14:29274 NTIS, PC A03/MF A01 - OSTI 
42454 14:29759 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
42511 14:28275 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
42518 14:30198 NTIS, PC A03/MF A01 - OSTi; GPO Dep. 
42580 14:28170 NTIS, PC A03/MF A01 - OSTI 
42592 14:29146 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
42598 14:29444 NTIS, PC A03/MF A01 - OSTI 


mmmmmmmmmm 
888888888 
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BNL- 








Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
42605 14:29573 NTIS, PC A03/MF A01 - OST!; GPO Dep. E 1.99: DE89012534/JAW  MF-412 
42630 14:29222 NTIS, PC A02/MF A01 - OSTI DE89011872/JAW MF-414 
42638 14:29147 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89012532/JAW MF-414 
42645 14:29223 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: DE89011904/JAW MF-406 
42668 14:29224 NTIS, PC A02 - OSTI DE89011903/JAW MF-414 
42671 14:29225 NTIS, PC AO2/MF A011 - OSTI DE89012217/JAW MF-414 
42672 14:29171 NTIS, PC A02/MF A01 - OSTI DE89011900/JAW MF-414 
42673 14:29264 NTIS, PC A02 - OSTI DE89011901/JAW MF-414 
52129 14:29636 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89012916/JAW PC-414 
52187 14:28398 NTIS, PC AO5/MF A01 - OSTI E 1.99: DE89012917/JAW PC-406 
BNL-NUREG— 
52183 14:28452 See NUREG/CR-5319 
CANMET-— 
87-2E 14:27797 | Canada Centre for Mineral and Energy Technology, ND-000 
Ottawa, Ontario 
PMRL-87-69-TR 14:28741 Canada Centre for Mineral and Energy Technology, ND-000 
Technical Information Division, 555 Booth St., 
Rm. 342, Ottawa, ON, Canada K1A 0G1; $N/C; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 
CBPF-NF- 
004/86 14:28948 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89613059/JAW MF-000 
017/86 14:29832 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612188/JAW MF-000 
040/86 14:29833 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612189/JAW  MF-000 
049/88 14:29574 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89612529/JAW MF-000 
050/88 14:29673 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612698/JAW MF-000 
051/88 14:29862 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89611963/JAW MF-000 
052/88 14:29702 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612001/JAW MF-000 
053/88 14:29703 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612002/JAW  MF-000 
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Summ.-Rev.1 
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Summ. 
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Abstract 
Number 


14:30161 
14:30164 
14:30165 
14:30166 
14:30167 
14:30168 
14:30169 


14:28777 


14:29445 
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14:30237 


14:29576 
14:29639 


14:29164 


14:28977 


Source of GPO 
Availability Dep. 


(International conference on environment-induced 
crack growth of metals; Kohler, WI, US; October 
5, 1988) 

See UCRL-97917 

(4. symposium on molecular biology of erythro- 
poiesis; Reno, NV, US; October 29, 1988) 

NTIS, PC A03/MF A01 - OSTI 

(Joint US/Cern accelerator school; Capri, IT; Octo- 
ber 20, 1988) 

See BNL-—42580 

(Practical application of microdosimetry workshop; 
Munich, DE; October 18, 1988) 

See PNL-SA-16335 

(22. LAMPF users group meeting; Los Alamos, NM, 
US; October 17, 1988) 

See LA-11556-C 

(Annual meeting of the Geothermal Resources 
Council; San Diego, CA, US; October 9, 1988) 

See LBL-26918 

(IEEE nuclear science symposium; Orlando, FL, 
US; November 9, 1988) 


See CERN-EP-88-147 

(8. indirect liquefaction contractor's review meeting; 
Pittsburgh, PA, US; November 15, 1988) 

NTIS, PC A99/MF A01 - OSTI 

(JAMCSI: joint agency meeting on combat simula- 
tion issues; Livermore, CA, US; November 30, 
1988) 

NTIS, PC AO03/MF A01 - OSTI 

(Beyond the standard model; Ames, IA, US; 
November 18, 1988) 

See FNAL/C-89/15-T 

See ANL-HEP-89-11 

(International workshop on next generation linear 
colliders; Stanford, CA, US; November 28, 1988) 

See SLAC—335 

(MRS symposium on high resolution microscopy of 
materials; Boston, MA, US; November 27, 1988) 

See LBL-26545 


E 1.99: 


E 1.99: 


E 1.99: 
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DE89010172/JAW MF-408 


DE89009039/JAW PC-108 


DE89009965/JAW MF-000 
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CONF-8901 123— 
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CONF-8901 43— 
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4 


14:29282 
14:29274 


14:27928 


14:29146 
14:29223 


14:28742 


14:29370 


14:27936 


14:30208 


14:29548 


14:28890 


14:29152 


14:29624 


14:29728 
14:29733 


14:29760 
14:29727 


14:29093 


14:29606 


14:29780 


14:28430 


Source of 
Availability 


(Workshop on scintillating fiber detector develop- 
ment for the SSC; Batavia, IL, US; November 
14, 1988) 

See FNAL/C—89/30 

See BNL—42403 

(IAEA Technical committee on management of 
spent fuel from research reactors, prototype 
power reactors and commercial power reactors 
after post irradiation examination; Vienne, AU; 
28 Nov - 1 dec 1988) 

See CEA-CONF-9710 

(International conference on the application of ac- 
celerators in research and industry; Denton, TX, 
US; November 7, 1988) 

NTIS, PC A03/MF A01 - OSTI 

(International symposium on electron beam ion 
sources and their applications; Upton, NY, US; 
14-18 Nov 1988) 

See BNL-42592 

See BNL-42645 

(Fall meeting of the Materials Research Society; 
Boston, MA, US; November 28, 1988) 

See CEA-CONF-9757 

(Global climate change linkages: acid rain, air qual- 
ity and stratospheric ozone; Washington, DC, 
US; November 15, 1988) 

NTIS, PC A03/MF A01 - OSTI 

(Conference on future industrial prospects of mem- 
brane processes; Bruxelles, BE; December 6, 
1988) 

See CEA-CONF-9762 

(Expert systems ’88; Brighton, GB; December, 1988) 

See KFKI-1989-20/M 

(Symposium on health risk assessment on environ- 
mental, occupational, and life style hazards; 
Taipei, CN; 20-22 Dec 1988) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(SIAM workshop on random media and composites; 
Leesburg, VA, US; 7-10 Dec 1988) 

See UCRL-99493 

(Workshop on triggering and data acquisition for 
experiments at the Superconducting Super Col- 
lider; Toronto, CA; January 16, 1989) 

See FNAL/C-89/52 

(First Caribbean conference on fluid dynamics; St. 
Augustine, TT; January 8, 1989) 

NTIS, PC A02/MF A01 - OSTI 

(27. international winter meeting on nuclear 
physics; Bormio, IT; January 23, 1989) 

See LBL-26888 

See LBL-26889 

(12. symposium on nuclear physics; Oaxtepec, MX; 
January 3, 1989) 

NTIS, PC A03/MF A01 - OSTI 

See LBL-26838 

(Conference of laser applications in spectroscopy 
and optics; Madras, IN; Jan 1989) 

See LA-UR-89-1161 

(SPIE/SPSE symposium on electronic imaging: ad- 
vanced devices and systems; Los Angeles, CA, 
US; January 15, 1989) 

See LBL-26430 

(17. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, AT; 
January 15, 1989) 

See GSI-89-27(prepr.) 

(1. international RELAP-5 users seminar; College 
Station, TX, US; January 31, 1989) 

See EGG-M-88524 
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DE89011574/JAW MF-420 


DE89011568/JAW MF-402 


DE89010367/JAW MF-407 


DE89010664/JAW MF-406 


DE89011228/JAW MF-413 
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14:28836 


14:29930 


14:29300 


14:28251 
14:28252 


14:29151 
14:29229 
14:29185 
14:29235 
14:29236 
14:29221 
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14:29076 


14:29858 


14:29195 
14:29671 
14:29240 
14:29239 
14:29194 
14:29147 


14:29925 


14:28881 
14:28759 


14:28762 


14:29582 


14:28080 


14:29444 


14:28367 


14:30204 
14:29441 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Workshop on the analysis of returned comet nu- 
cleus samples; Milpitas, CA, US; 16-18 Jan 
1989) 

See BNL—42109 

(TMS symposium on high temperature supercon- 
ductors; Las Vegas, NV, US; February 27, 1989) 

See SAND-88-2296C 

(IAEA technical committee meeting on impurity con- 
trol; Naka, JP; February 13, 1989) 

See PPPL-2610 


See SLAC-PUB-4852 
(13. annual conference on energy from biomass 
and wastes; New Orleans, LA, US; February 13, 


1989) 
NTIS, PC A03/MF A01 - OST! E 1.99:  DE89011576/JAW MF-242 
NTIS, PC A03/MF A01 - OST! E 1.99: DE89011585/JAW MF-242 


(International industrial symposium on the super col- 
lider; New Orleans, LA, US; February 8, 1989) 

See FNAL/C—89/39 

See FNAL/C—89/54 

See FNAL-TM-1563 

See FNAL-TM-1579 

See FNAL-TM-1583 

See BNL—42043 

(4. international conference on ultrastructure pro- 
cessing of ceramics, glasses and composites: 
Tucson, AZ, US; February 19, 1989) 

See UCRL-—100620 

See SAND-88-2392C 

(Damping '89; Palm Beach, FL, US; February 8, 
1989) 

See SAND-88-2771C 

(Workshop on Monte Carlo techniques for con- 
densed matter; Athens, GA, US; February, 1989) 

See DOE/ER/45326-10 

(AHF accelerator design workshop; Los Alamos, 
NM, US; February 20, 1989) 

See LA-UR-89-1232 

See LA-UR-89-1256 

See LA-UR-89-1257 

See LA-UR-89-1231 

See LA-UR-89-1225 

See BNL—42638 

(16. European conference on controlled fusion and 
plasma physics; Venice, IT; March 13, 1989) 

See GA-A-19609 

(Industry-university advanced materials conference; 
Denver, CO, US; March 6, 1989) 

See LA-UR-89-1224 

See LA-UR-89-1162 

(5. international aluminum-lithium conference; 
Williamsburg, VA, US; March 28, 1989) 

See LBL—26653 

(Lunar planetary science conference; Houston, TX, 
US; March 12, 1989) 

See SAND-89-0799C 

(Waste management ’89; Tucson, AZ, US; March 1, 
1989) 

See SAND-88-2868C 

(Inorganic compounds with unusual properties; 
Athens, GA, US; March 1, 1989) 

See BNL—42598 

(American power conference; Chicago, IL, US; 
March 23, 1989) 

See DP-MS-88-179 

(Southeast mathematical ecology conference; Talla- 
hassee, FL, US; March 31, 1989) 

See DP-MS-89-32 

See DP-MS-89-31 
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Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 


(17. annual eastern energy quality assurance con- 
ference; Atlantic City, NJ, US; March 7, 1989) 

See DP-MS—89-64 

(13. Department of Navy annual electronics manu- 
facturing seminar; China Lake, CA, US; March 
2, 1989) 

See LBL-26565 

(NATO advanced research workshop on the numer- 
ical modeling of nonlinear stellar pulsation; 
Savoie, FR; March 20, 1989) 

See LA-UR-89-1459 

(13. particle accelerator conference; Chicago, IL, 
US; March 20, 1989) 

See LBL-26931 

See LBL-25996 

See SLAC-PUB—4917 

See SLAC-PUB—4908 

See SLAC-PUB—4909 

See SLAC-PUB-—4911 

See SLAC-PUB—4862 

See SLAC-PUB—4863 

See SLAC-PUB—4916 

See SLAC-PUB—4938 

See SLAC-PUB—4885 

See SLAC-PUB-—4874 

See SLAC-PUB—4873 

See SLAC-PUB-—4927 

See SLAC-PUB—4897 

See SLAC-PUB—4912 

See SLAC-PUB—4899 

See SLAC-PUB—4915 

See SLAC-PUB—4935 

See SLAC-PUB—4932 

See SLAC-PUB—4930 

See FNAL-TM-1575 

See FNAL-TM-1576 

See FNAL-TM-1584 

See LBL-26932 

See LBL-26930 

See BNL-41839 

See BNL-41824 

See BNL-41832 

See BNL-41838 

See BNL-41898 

See BNL-41841 

See BNL-41825 

See BNL-41849 

See BNL-42630 

See UCRL-99635 

See UCRL-99672 

See UCRL-100225 

See UCRL-99627 

See BNL-42672 

See BNL-42673 

See BNL-42668 

See BNL-—41804 

See BNL-42671 

See BNL-41856 

See FNAL-TM—1578 

See FNAL/C—89/86 

See FNAL/C-89/74 

See FNAL/C—89/76 

See FNAL/C—89/90 

See LA-UR-89-1221 

See LA-UR-89-1183 

See SAND-89-0765C 

See FNAL/C—89/96 

See FNAL/C—89/93 

See FNAL/C—89/95 

See FNAL/C-—89/82 

See FNAL/C-89/78 
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Availability Dep. Number 


Distribution 
Category 


See FNAL/C-89/81 

See FNAL/C-89/75 

See FNAL/C-89/73 

See FNAL/C-89/79 

See FNAL/C—89/88 

See FNAL/C-89/77 

See FNAL/C—89/85 

See LBL-26940 

(US Department of Energy research and develop- 
ment for the geothermal marketplace: 7th 
geothermal program review; San Francisco, CA, 
US; March 21, 1989) 

See EGG-M-89097 

See EGG-M-89102 

See BNL-42511 

(4. hypercube, concurrent computers and applica- 
tions; Monterey, CA, US; March 6, 1989) 

See FNAL/C-89/58 

(Workshop on calorimetry for the SSC; Tuscaloosa, 
AL, US; 13-17 Mar 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

(6. annual PACLIM workshop; Pacific Grove, CA, 
US; March 5, 1989) 

See UCRL-100954 

(197. national meeting of the American Chemical 
Society; Dallas, TX, US; April 9, 1989) 

NTIS, PC A03/MF A01 - OSTI E 1.99: 

See WHC-SA-0466 

(10. international conference on fluidized-bed com- 
bustion; San Francisco, CA, US; 30 Apr - 3 may 
1989) 

See UCRL-99797 

(7. international stellerator workshop; Oak Ridge, 
TN, US; April 10, 1989) 


DE89012332/JAW MF-414 


DE89011240/JAW MF-413 


NTIS, PC A02/MF A01 - OST! E 1.99: DE89011244/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011242/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011241/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89011234/JAW MF-420 
NTIS, PC A02/MF A0O1 - OSTI E 1.99: DE89011231/JAW MF-420 
NTIS, PC A02/MF A011 - OSTI E 1.99: DE89011616/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011570/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011572/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011580/JAW MF-420 
NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011582/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: TI89011583/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI E 1.99: DE89011615/JAW MF-421 
NTIS, PC A02/MF AO1 - OSTI E 1.99: DE89012501/JAW MF-426 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89012336/JAW MF-420 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. E 1.99: DE89013618/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89012342/JAW MF-420 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89012352/JAW MF-422 


(International topical meeting on probability, reliabil- 
ity and safety assessment; Pittsburgh, PA, US; 
April 2, 1989) 

See DP-MS-88-117-Rev.1 

(Fifty years with nuclear fission conference; 
Gaithersburg, MD, US; April 25, 1989) 

See LA-UR-89-1457 

See UCRL-98319 

See UCRL-99637 

(Nuclear analytical methods in the life sciences; 
Gaithersburg, MD, US; April 17, 1989) 

See LA-UR-89-1274 

(2. international conference on high-density pinches 
(ICHDP-2); Laguna Beach, CA, US; April 26, 
1989) 

See LA-UR-89-1213 

(International Atomic Energy Agency fusion reactor 
safety meeting; Jackson, WY, US; April 4, 1989) 

See EGG-M-89004 

See EGG-M-89016 





610 ERA Vol. 14, No. 14 





CONF-890426— 





Report 
Number 


CONF-8904191-— 
1 


2 
CONF-8904192— 


1 
CONF-8904193— 


CONF-8904195— 


1 
CONF-8904196— 


1 

2 
CONF-8904198— 

1 

2 
CONF-8904199— 

1 
CONF-8904200— 

1-Rev.1 
CONF-8904201— 

1 

2 
CONF-8904202- 

1 
CONF-8904204— 


1 
CONF-8904207-— 


1 
CONF-8904208-— 


1 
CONF-890421- 

2 

4 

8 
CONF-8904215— 


2 
CONF-890423— 


9 
CONF-890425— 


Abstract 
Number 


14:30176 
14:30199 


14:28253 


14:27911 
14:27915 
14:27916 


14:30236 
14:30235 


14:28044 


14:28724 
14:28660 


14:28513 
14:27848 


14:27822 


14:30237 


14:28147 
14:28395 


14:28546 


14:28045 


14:28366 


14:28683 


14:30039 
14:28076 
14:28044 
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14:30030 
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Source of 
Availability 


(NCGA conference; Philadelphia, PA, US; April 19, 
1989) 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A02 - OSTI 

(1. symposium on use of plants for toxicity and as- 
sessment; Atlanta, GA, US; April 19, 1989) 

NTIS, PC A03/MF A01 - OSTI 

(22. annual oil shale symposium; Golden, CO, US; 
April 19, 1989) 

See SAND-88-3428C 

See UCRL—100766 

See UCRL-101002 

(INGRES User Association meeting; New Orleans, 
LA, US; April 23, 1989) 

See UCRL-100602 

See SAND-88-2996C 

(US-FRG workshop on high level waste disposal; 
Mol, BE; April 10, 1989) 

See DP-MS-88-231 

(2. space electrochemical research and technology 
conference; Cleveland, OH, US; April 11, 1989) 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI 

(5. mid-America conference on advanced science 
and technology; Chicago, IL, US; April 1, 1989) 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A011 - OSTI 

(NSF mass spectroscopy workshop; Rome, GA, 
US; April 28, 1989) 

See DOE/PC/90540-11 

(JAMCSI: joint agency meeting on combat simula- 
tion issues; Livermore, CA, US; November 30, 
1988) 

See CONF-8811149—Summ.-Rev.1 

(American Nuclear Society meeting; Gaithersburg, 
MD, US; April 25, 1989) 

See LA-UR-89-1264 

See WHC-SA-0440 

(Western States Load Research Group meeting; 
Park City, UT, US; April 10, 1989) 

See PNL-SA-16843 

(Du Pont corporate process simulation symposium; 
Newark, DE, US; April 27, 1989) 

See DP-MS-—89-25 

(ISA aerospace industries/test measurement sym- 
posium; Orlando, FL, US; April 30, 1989) 

See DOE/NE/37959-27 

(American Society of Heating, Refrigeration, and 
Air-conditioning Engineers annual conference; 
Hobart Tasmania, AU; 17-19 Apr 1989) 

See PNL-SA-16452 

(91. annual meeting of the American Ceramic Soci- 
ety; Indianapolis, IN, US; April 23, 1989) 

See WHC-SA-0580 

See PNL-SA-16483 

See DP-MS-88-231 

(Symposium on fabrication and properties of lithium 
ceramics; Indianapolis, IN, US; 24-26 Apr 1989) 

See PNL-SA-16870 

(CLEO ’89: conference on lasers and electro op- 
tics; Baltimore, MD, US; 24-28 Apr 1989) 

See UCRL-99967 

(American power conference; Chicago, IL, US; April 
24, 1989) 

NTIS, PC A03/MF A01 - OSTI 

(Spring meeting of the Materials Research Society; 
San Diego, CA, US; April 24, 1989) 

See PNL-SA-16254 

See UCRL-—100915 

NTIS, PC A02/MF A01 - OSTI 

See LBL-26998 


DE89010375/JAW 
DE89010374/JAW 


DE890091 10/JAW 


DE89010698/JAW 
DE89010699/JAW 


DE89010694/JAW 
DE89010693/JAW 


Distribution 
Category 


MF-400 
MF-405 


MF-408 


DE89011581/JAW MF-350 


DE8901 1612/JAW 


MF-404 
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Report 
Number 


CONF-890430— 


5 
CONF-890468— 


8 
CONF-890470— 

6 

7 
CONF-890488— 


6 
7 
CONF-890491- 
4 
5 
CONF-890492- 
2 
CONF-890510- 


Vol.2 
CONF-8905104— 


2 
CONF-8905115— 


2 
CONF-8905118— 


5 
6 
7 
CONF-8905120— 
3 
4 
5 


6 
7 
9 
CONF-8905122- 


1 

2 
CONF-8905123— 

1 
CONF-8905125— 

1 
CONF-8905127— 


1 

2 

3 
CONF-8905128— 


1 
CONF-8905130- 


1 


Number 


14:30218 


14:28874 


14:28388 
14:28387 


14:28078 
14:28077 


14:29764 
14:29795 


14:28167 


14:28535 


14:29125 


14:29386 


14:28746 
14:28747 
14:28776 


14:29981 
14:29982 
14:29910 
14:29983 
14:29984 
14:29940 


14:28951 
14:27934 


14:28709 


14:30178 


14:28054 
14:28082 
14:29421 


14:29991 


14:30200 





Source of 
Availability 






(American Institute of Chemical Engineers spring na- 
tional meeting; Houston, TX, US; April 2, 1989) 

See PNL-SA-16818 

(16. international conference on metallurgical coat- 
ings and equipment exhibit; San Diego, CA, US; 
April 17, 1989) 

NTIS, PC AO3 - OSTI 

(8. symposium on training of nuclear facility person- 
nel; Gatlinburg, TN, US; April 23, 1989) 

See EGG-M-89044 

See EGG-M—89043 

(4. international symposium on ceramics in nuclear 
waste management; Indianapolis, IN, US; April 
23, 1989) 

See PNL-SA-16883 

See PNL-SA-16850 

(international conference on fifty years of research 
in nuclear fission; Berlin, DE; April 3, 1989) 

See LA-UR-89-1160 

See LBL-27012 

(Natural gas research and development; Morgan- 
town, WV, US; April 18, 1989) 

See LA-UR-89-1171 

(4. national conference on utility DSM programs: 
demand-site management strategies for the 
90’s; Cincinnati, OH, US; May 2, 1989) 

See EPRI-CU-6367-Vol.2 

(Army symposium on solid mechanics: mechanics 
of engineered materials and applications; New- 
port, RI, US; May 16, 1989) 

See SAND-88-3325C 

(2. international workshop on real-time computing of 
the environmental consequences of an acciden- 
tal release to the atmosphere from a nuclear 
installation; Luxembourg, LU; 16-19 May 1989) 

See UCRL-—100924 

(2. international conference on trends in welding re- 
search; Gatlinburg, TN, US; May 15, 1989) 

NTIS, PC A02/MF A01 - OST! 

NTIS, PC A02/MF A01 - OSTI 

See SAND-89-1317C 

(8. topical conference on radio frequency power in 
plasmas; Irvine, CA, US; May 1, 1989) 

NTIS, PC A02/MF A01 - OSTI 

NTIS, PC A02/MF A011 - OSTI 

NTIS, PC A02/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI 

See UCRL-100535 

(13. actinide separations conference; Idaho Falls, 
ID, US; May, 1989) 

See EGG-M-89027 

See WSRC-RP-89-26 

(End use load information and application confer- 
ence; Syracuse, NY, US; May 16, 1989) 

NTIS, PC A02/MF A01 - OSTI 

(International Institute of Industrial Engineers con- 
ference; Toronto, CA; May 14, 1989) 

See EGG-M-89065 

(3. National Water Well Association outdoor action 
conference; Orlando, FL, US; May 22, 1989) 

See EGG-M-88494 

See SAND-88-3157C 

See DP-MS-88-230 

(5. conference on real-time computer applications in 
nuclear, plasma and particle physics; San Fran- 
cisco, CA, US; May 12, 1989) 

See EGG-M—08187 

(Goodard Al conference; Greenbelt, MD, US; 16 
May 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 





GPO 
Dep. 


mm 
a 
8 8 


mmmmm 
ae oe oe oe 
88388 


E 1.99: 


E 1.99: 





Order 
Number 


DE89011610/JAW 


DE89012504/JAW 
DE89012523/JAW 


DE89011571/JAW 
DE89011579/JAW 
T189011584/JAW 

DE89011611/JAW 
DE8901 1567/JAW 


DE89010843/JAW 





Distribution 
Category 


MF-404 


MF-404 
MF-404 


MF-420 
MF-420 
MF-420 
MF-421 
MF-420 


MF-350 


DE89010318/JAW MF-706 
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DOE/BC- 





Report 
Number 


CONF-8905131-— 
1 
CONF-8905133- 
1 
CONF-890515— 
1 
CONF-890518— 


2 
CONF-890521- 


7 
CONF-890532- 


1 
CONF-890546— 


5 
CONF-890555— 


13 

14 

15 

16 
CONF-890583— 


1 
CONF-890590— 


6 
CRDEC-TR- 
88143 
CRREL- 
88-19 
CTA-IEAv-RE- 
002/83 
CTH-IEFT-PP- 
1987-09 
1988-04 
1988-14 
1988-17 
1988-18 
1988-21 
1988-22 
D- 
23:1988 
DEFU-TR- 
272 


DHHS/PUB/NIOSH- 


88-115 
DNA-IR— 
83-11-SAN 
DNE- 
9011422 
DOE-RW- 
88.073 
88.078 


Abstract 
Number 


14:28760 


14:28826 


14:27814 


14:28892 


14:28052 
14:28051 
14:28053 
14:28049 
14:28050 


14:29098 


14:28431 


14:28429 
14:28364 
14:28144 
14:28365 


14:29797 


14:30225 
14:29546 
14:27906 
14:29774 
14:29911 
14:29912 
14:29913 
14:29914 
14:29915 
14:29916 
14:29917 
14:28268 
14:28701 
14:29521 
14:29347 
14:30229 


14:28028 
14:28029 


14:29523 


14:27876 


Source of 
Availability 


(5. Scandinavian symposium on materials science; 
Copenhagen, SE; May 22, 1989) 

See LA-UR-89-1208 

(Workshop on high Te superconductivity; Huntsville, 
AL, US; 23-25 May 1989) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

(2. international Rolduc symposium on coal sci- 
ence; Rolduc, NL; 22-24 May 1989) 

See SAND-89-1217C 

(175. meeting of the Electrochemical Society; Los 
Angeles, CA, US; May 7, 1989) 

See UCRL-100692 

(8. international conference on thermal destruction 
of hazardous, radioactive, infectious and mixed 
wastes; Knoxville, TN, US; May 1, 1989) 

See EGG-M-88482 

See EGG-M-88481 

See EGG-M—88483 

See EGG-M-—88456 

See EGG-M-88479 

(Topical meeting on tunable solid state lasers; North 
Falmouth, MA, US; 1-3 May 1989) 

See UCRL-—100862 

(Seminar on fission product transport processes in 
reactor accidents; Dubrovnik, YU; May 22, 1989) 

See EGG-M-89109 

(7. power plant dynamics, control and testing sym- 
posium; Knoxville, TN, US; May 15, 1989) 

See EGG-M—-88463 

NTIS, PC A03/MF A01 - OSTI 

See DP-MS-89-23 

NTIS, PC A03/MF A01 - OSTI 

(Symposium on the occasion of the 40th anniver- 
sary of the nuclear shell model; Argonne, IL, 
US; 25-27 May 1989) 

See UCRL-—100985 

(DOE computer security conference; Amarillo, TX, 
US; May 2, 1989) 

See WHC-SA-0599 


See AD-A-203535/0/XAB 

See AD-A-203696/0/XAB 

NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
See PB-89-155923/XAB 

NTIS (US Sales Only), PC AO5/MF AO1 

See PB-89-152979/XAB 

See AD-A-203661/4/XAB 

NTIS (US Sales Only), PC AOS/MF A01 - OSTI 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS, PC A04/MF A01 - OSTI 


NTIS, PC AO6/MF A01 - OSTI 


Distribution 
Category 


DE89012380/JAW MF-404 


DE89011236/JAW MF-520 


DE89012502/JAW MF-523 


DE89612951/JAW 


DE89612383/JAW 
DE89612421/JAW 
DE89612409/JAW 
DE89612414/JAW 
DE89612384/JAW 
DE89612415/JAW 
DE89612416/JAW 


DE89766866/JAW 


DE89011422/JAW 


DE89614662/JAW 
DE89614663/JAW 


DE8901 1659/JAW 


DE88001254/JAW 


MF-000 


MF-000 
MF-000 


MF-507 


PC-122 
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DOE/BC/14304— 





Report 
Number 


DOE/BC/14304— 
pomeries0- 
DoEePn 3381- 
DoEePn 6687-— 
DOE/SP/20733- 
popep224e3- 
DoBePrzsses- 


DOE/BP/34269— 
1 

DOE/BP/35165— 
1 

DOE/BP/35167— 


DOE/eP/a5332- 
DoE/ePrasses- 
DoE/eP/a0661 - 
DOE/EP/40040- 


2 
DOE/BP/62661- 

1 
DOE/CE- 

0249 
DOE/CE/15219- 

4 
DOE/CE/15245— 

71 
DOE/CE/27478- 

T2 
DOE/CE/40699- 

T10 
DOE/CH/10093- 

33 

44 

48 
DOE/DP- 

0069 
DOE/DP/40200- 

90 

91 
DOE/EA- 

0289 
DOE/EH- 

0074 

0078 
DOE/E1/20466- 

T1 
DOE/E1/20475- 

71 
DOE/EIA- 

0035(89/02) 

0109(89/02) 

0226(89/02) 

0318(86) 

0380(89/02) 

0520(89/05) 
DOE/ER/00038— 

3187 
DOE/ER/01198- 

T36 
DOE/ER/03069- 

737A 


Abstract 

Number 

14:27872 
14:28219 
14:28220 
14:28221 
14:28222 
14:28223 
14:28224 
14:28225 
14:28226 
14:28227 
14:28228 
14:28229 
14:28230 
14:28702 
14:28231 

14:28516 
14:28265 
14:28703 
14:28531 

14:28510 
14:28670 
14:28263 
14:28266 
14:29985 


14:29986 
14:29092 


14:29440 


14:29987 
14:27873 


14:27888 
14:27889 
14:27877 
14:27890 
14:28532 
14:28672 
14:27891 
14:27878 
14:29045 
14:28972 


14:29280 


Source of 

Availability 

NTIS, PC AOS - OSTI 

NTIS, PC AO6/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC A10/MF A01 
NTIS, PC A04 - OSTI 

NTIS, PC AO4/MF A01 
NTIS, PC A11/MF A041 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A014 
NTIS, PC AO6 - OSTI 

NTIS, PC AO4/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC A11/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC AO7/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A014 
NTIS, PC A15/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC AO6/MF A01 


NTIS, PC AO4/MF A0O1 
NTIS, PC AO3/MF A011 


NTIS, PC A04/MF A01 


NTIS, PC AOS/MF A01 
NTIS, PC AOS/MF AO1 


NTIS, PC A02/MF A011 
NTIS, PC AO2/MF A01 
NTIS, PC AO7/MF AO1 
NTIS, PC AO7/MF A01 
NTIS, PC AO8/MF A0O1 
NTIS, PC A16/MF A0O1 
NTIS, PC AO8/MF A0O1 
NTIS, PC AO3/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AOS/MF A01 


NTIS, PC A03/MF A01 


- OSTI 
- OSTI 


- OSTI 


- OSTI 
- OSTI 
- OSTI 
- OSTI 


- OST] 


- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI; GPO Dep. 
- OSTI 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI 


- OSTI 
- OSTI 


- OSTI 


- OSTI 
- OSTI 


- OSTI 


- OSTI 


- GPO - OSTI; GPO Dep. 


- OSTI 


- GPO - OSTI; GPO Dep. 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- GPO - OSTI; GPO Dep. 


- OSTI 
- OSTI 
- OSTI 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


Order 

Number 
DE89012488/JAW 
DE8901 1522/JAW 
DE8901 1524/JAW 
DE8901 1517/JAW 
DE89011519/JAW 
DE8901 1520/JAW 
DE8901 1516/JAW 
DE89010858/JAW 
DE89011651/JAW 
DE89010855/JAW 
DE89010857/JAW 
DE89011649/JAW 
DE8901 1515/JAW 
DE89010856/JAW 
DE89010854/JAW 
DE8901 1360/JAW 
DE8901 1375/JAW 
DE8901 1417/JAW 
DE8901 1425/JAW 
DE89011374/JAW 
DE89000805/JAW 
DE89000859/JAW 
DE89000863/JAW 
DE8901 1326/JAW 


DE8901 1847/JAW 
DE8901 1848/JAW 


DE89011245/JAW 


DE89010867/JAW 
DE8901 1331/JAW 


DE89012445/JAW 
DE8901 1658/JAW 
DE89013669/JAW 
DE89010860/JAW 
DE89013668/JAW 
DE8901 1843/JAW 
DE89011778/JAW 
DE89013270/JAW 
DE89012431/JAW 
DE8901 1224/JAW 


DE8901 1591/JAW 


Distribution 
Category 
MF-121 
MF-502 
MF-11 
MF-11 
MF-11 
MF-11 
MF-11 
MF-11 
MF-11 
MF-11 
MF-114 
MF-11 
MF-11 
MF-317 
MF-11 
MF-95 
MF-231 
MF-310 
MF-350 
MF-310 
MF-95 
MF-262 
MF-233 
PC-712 


MF-712 
MF-712 


MF-11 


MF-600 
MF-630 


MF-98 
MF-98G 
MF-98 
MF-98 
MF-98E 
MF-98 
MF-98B 
MF-98B 
MF-401 
MF-401 


MF-414 
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DOE/ER/45261-— 





Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


DOE/ER/03072- 
49 


50 
DOE/ER/03106— 
TS 
DOE/ER/05001— 
7 
DOE/ER/13071- 
T2 
DOE/ER/13261-— 
5 


DOE/ER/13340— 
4 

DOE/ER/13370— 
4 

DOE/ER/13405— 


4 
DOE/ER/13448— 
T4 
DOE/ER/13456— 
17 
DOE/ER/13529— 
1 
DOE/ER/13649— 
T1 
DOE/ER/13716— 
1 
DOE/ER/13778— 


2 
DOE/ER/13792- 


DoEeRy 13796— 
DOEERY 13922- 
DOEER/ 13942-— 
DOEIER/ 13958— 


1 
DOE/ER/13971-— 


2 
DOE/ER/25026— 

27 
DOE/ER/25063— 

T1 

T2 

T3 

T4 

TS 


ie 
DOE/ER/40150— 

70 

71 

72 
DOE/ER/40224— 

66 

72 
DOE/ER/40346— 


2 
DOE/ER/40465— 

1 
DOE/ER/40467-— 


4 
DOE/ER/45120— 


9 
DOE/ER/45239— 
3 


DOE/ER/45254— 
3 


DOE/ER/45261-— 
1 


14:29664 
14:29665 


14:29046 
14:29666 
14:29446 
14:28254 
14:28973 
14:28163 
14:29595 
14:29596 
14:29597 
14:28974 
14:28875 
14:29371 
14:29598 
14:29599 
14:28022 
14:29473 
14:29031 
14:29600 
14:29601 
14:30201 
14:30230 
14:30231 
14:30202 
14:30232 
14:30233 
14:30203 
14:29227 
14:29172 
14:29228 


14:29775 
14:29667 


14:29745 
14:29148 
14:29719 
14:28975 
14:29835 
14:28876 


14:28827 


NTIS, PC AO6/MF A01 - OSTI 
NTIS, PC AO9/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A011 - OSTI 
NTIS, PC AO9/MF A01 - OSTI 
NTIS, PC A03 - OSTI 

NTIS, PC A03/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A011 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OST! 
NTIS, PC A03/MF A01 - OST! 
NTIS, PC A02/MF A011 - OSTI 


NTIS, PC A02/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A011 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A04/MF A01 - OSTI 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03 - OSTI 
NTIS, PC A03 - OSTI 


NTIS, PC A03/MF A01 - OSTI 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A02/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI 


NTIS, PC AO3/MF A01 - OSTI 


mmm mmmmmm m m m 
8 8 8 


888 8888s 


DE8901 1592/JAW 
DE8901 1593/JAW 


DE8901 1828/JAW 
DE89011531/JAW 
DE89010725/JAW 
DE89012479/JAW 
DE8901 1586/JAW 
DE8901 1595/JAW 
DE89010938/JAW 
DE8901 1163/JAW 
DE89012515/JAW 
DE8901 1589/JAW 
DE89011377/JAW 
DE89011418/JAW 
DE89010590/JAW 
DE89012455/JAW 
DE89010878/JAW 
DE89010620/JAW 
DE89012437/JAW 
DE8901 1419/JAW 
DE8901 1655/JAW 
DE89013597/JAW 
DE89010920/JAW 
DE89010925/JAW 
DE89010924/JAW 
DE89010923/JAW 
DE89010922/JAW 
DE89010926/JAW 
DE89012315/JAW 
DE89012313/JAW 
DE89012316/JAW 


DE89011410/JAW 
DE89011409/JAW 


DE89011122/JAW 
DE89013571/JAW 
DE89013577/JAW 
T189011550/JAW 

DE89013598/JAW 
DE8901 1594/JAW 


DE89012577/JAW 


MF-414 
MF-414 


MF-401 
MF-414 
MF-408 
MF-401 
MF-401 
MF-401 
MF-411 
MF-411 
MF-411 
MF-401 
MF-401 
MF-408 
MF-411 
MF-401 
MF-403 
MF-408 
MF-406 
MF-411 
MF-411 
MF-405 
MF-405 
MF-405 
MF-405 
MF-405 
MF-405 
MF-405 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 


MF-401 
MF-414 
MF-413 
MF-401 
MF-404 
MF-404 


MF-404 
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DOE/ER/45275— 





Report 
Number 


DOE/ER/45275— 
3 


T1 
DOE/ER/45276— 


2 
DOE/ER/45280— 

3 
DOE/ER/45285— 

3 
DOE/ER/45315— 


2 
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Source of 
Availability 


NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC AO2 - OSTI 

NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 


NTIS, PC A12/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC A03/MF A01 


NTIS, PC AO3 - OSTI 
NTIS, PC A03/MF A01 


NTIS, PC AO5S/MF A01 
NTIS, PC A03 - OSTI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
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NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
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NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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Number 


DE8901 1607/JAW 
DE89012552/JAW 
DE89012516/JAW 
DE89012517/JAW 
DE89011787/JAW 
DE89011590/JAW 
DE8301 1874/JAW 
DE89012433/JAW 
DE8901 1225/JAW 


DE8901 1588/JAW 
DE89012513/JAW 


DE89012524/JAW 
DE89012514/JAW 


DE89011117/JAW 


DE89011018/JAW 
DE89010563/JAW 


DE8901 1606/JAW 
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DE89011495/JAW 
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DE89012558/JAW 
DE89000934/JAW 
DE89000958/ JAW 
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DE89000969/JAW 
DE89000972/JAW 


DE89000947/JAW 
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MF-410 
MF-410 
MF-404 
MF-410 
MF-404 
MF-406 
MF-410 
MF-404 
MF-404 


MF-410 
MF-410 


MF-423 
MF-404 


PC-426 


PC-427 
PC-426 


MF-420 
MF-420 
MF-420 
MF-402 
MF-408 
MF-411 
MF-402 
MF-405 
MF-112 
PC-600 
MF-408 


MF-101 
MF-110 


MF-414 
MF-721 
MF-96 

MF-112 
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MF-104 
MF-106 
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NTIS, PC AOS/MF A01 
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NTIS, PC A02 - OSTI 
NTIS, PC AO7/MF A01 - OSTI 
NTIS, PC AO6/MF A01 - OSTI 


NTIS, PC AO8/MF A01 - OSTI 
NTIS, PC AO5/MF A01 - OSTI 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC AOS/MF A01 - OSTI 
NTIS, PC AO6/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A04/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO3/MF A01 - OSTI 


NTIS, PC AO3/MF A01 - OSTI 
NTIS, PC AOS/MF A01 - OSTI 


NTIS, PC AO9/MF A01 - OSTI 
NTIS, PC A12/MF A01 - OST! 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO3/MF A01 - OST! 
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Number 
DE89000935/JAW 
DE89000944/JAW 


DE88010282/JAW 
DE89000936/JAW 


DE8901 1275/JAW 
DE89011497/JAW 
DE8901 1608/JAW 
DE8901 1485/JAW 
DE8901 1490/JAW 
DE8901 1493/JAW 
DE8901 1307/JAW 
DE89011358/JAW 
DE890081 86/JAW 
DE89011385/JAW 
DE89010852/JAW 
DE8901 1653/JAW 
DE8901 1428/JAW 
DE89011378&/JAW 
DE8901 1552/JAW 


DE89010720/JAW 
DE89010721/JAW 
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DE89006924/JAW 
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DE89011387/JAW 
DE89010914/JAW 
DE8901 1388&/JAW 
DE8901 1382/JAW 
DE89013576/JAW 
DE8901 1662/JAW 
DE8901 1609/JAW 
DE8901 1661/JAW 
DE89011657/JAW 
DE8901 1660/JAW 
DE89011381/JAW 


DE89012498/JAW 


Distribution 
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PC-106 
MF-109 


MF-115 
MF-101 


PC-96 

MF-505 
MF-504 
MF-721 
MF-70 

MF-721 
MF-630 
PC-96 

MF-104 
MF-103 
MF-102 
MF-113 
MF-108 
MF-108 
MF-108 


MF-104 
MF-104 


PC-105 
PC-105 


MF-113 
MF-108 
MF-104 
MF-105 
MF-105 
MF-102 
MF-113 
MF-102 
MF-102 
MF-106 
MF-108 
MF-103 
MF-108 
MF-115 


MF-102 
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Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A011 - OSTI 
NTIS, PC AO6/MF A01 - OSTI 


OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI, PO Box 62, Oak Ridge, TN 37831 
OSTI 

OSTI 


NTIS, PC A04/MF AO1 - OST! 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A02 - OST! 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI 


NTIS, PC A03 - OSTI 

NTIS, PC AO3/MF A01 - OSTI 

NTIS (US Sales Only), PC AO3/MF A01 
See RAL-88-113 

See AD-A-203981/6/XAB 


NTIS (US Sales Only), PC A07/MF A014 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC AO3 - OSTI 
NTIS, PC AO3 - OSTI 


NTIS, PC AO6/MF A01 - OSTI 


NTIS, PC A02/MF A01 - OST] 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC AO3 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
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Dep. 
E 1.99: 
E 1.99: 


E 1.99: 
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o©0oooo 


mmmmmmm m mmm 
8888888 


A oh oh oh ok od od 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


Order 
Number 


DE89012525/JAW 
DE89011118/JAW 
DE89011437/JAW 


T189012574/JAW 
T189011312/JAW 
718901131 1/JAW 
T189011313/JAW 
T189011314/JAW 
T189011310/JAW 
T189011309/JAW 
T189011301/JAW 
T189011316/JAW 
T189011315/JAW 
T189012573/JAW 
T189011304/JAW 


DE89012454/JAW 
DE89011831/JAW 


DE89012575/JAW 
DE89012576/JAW 


DE89011276/JAW 
DE89011274/JAW 
DE89011273/JAW 


DE89010446/JAW 
DE89010461/JAW 
DE89010456/JAW 
DE89010749/JAW 
DE8901 1623/JAW 
DE8901 1625/JAW 
DE89010468/JAW 
DE89010422/JAW 
DE89010470/JAW 


DE89010602/JAW 
DE89011626/JAW 


DE89766842/JAW 


DE89770535/JAW 


DE89614620/JAW 
DE89613333/JAW 


DE89010859/JAW 
DE89011029/JAW 


DE89011155/JAW 
DE89011156/JAW 


DE89011147/JAW 


DE89010998/JAW 
DE89011151/JAW 
DE89011114/JAW 
DE89010994/JAW 
DE89011000/JAW 
DE89011109/JAW 


Distribution 
Category 


MF-108 
MF-108 
MF-32 


MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 
MF-70 


MF-414 
MF-231 


MF-511 
MF-511 


PC-721 
PC-711 
PC-721 


MF-702 
MF-700 
MF-702 
MF-721 
MF-707 
MF-721 
MF-702 
MF-702 
MF-700 


MF-721 
MF-702 


MF-000 


MF-000 


MF-000 
MF-000 


MF-706 
MF-507 


MF-505 
MF-505 


MF-502 


MF-315 
MF-405 
MF-423 
MF-406 
MF-520 
MF-000 
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Number 


14:29992 
14:28754 
14:28299 
14:30205 
14:28428 
14:28300 
14:28380 
14:28049 
14:28429 
14:28950 
14:28050 
14:28051 
14:28052 
14:28053 
14:28054 
14:28430 
14:29993 
14:29994 
14:28951 
14:28387 
14:28388 
14:30178 
14:28273 
14:28274 


Source of 
Availability 


NTIS, PC A02 - OSTI 

NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A03 - OSTI 

NTIS, PC AO2 - OSTI 

NTIS, PC A03/MF AOi - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OST! 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A03/MF A011 - OST! 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A011 - OST! 
NTIS, PC A02/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A011 - OST! 
NTIS, PC A03/MF A011 - OSTI 
NTIS, PC A03/MF A01 - OST! 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OST! 
NTIS, PC A02/MF A011 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OST! 


S 
a] 


m 
8 


Order 
Number 


DE89011130/JAW 
DE8901 1153/JAW 
DE89011132/JAW 
DE89011152/JAW 
DE8901 1154/JAW 
DE89011128/JAW 
DE8901 1143/JAW 
DE8901 1105/JAW 
DE89011111/JAW 
DE89011142/JAW 
DE89011124/JAW 
DE89011108/JAW 
DE89011107/JAW 
DE8901 1106/JAW 
DE89011127/JAW 
DE89009731/JAW 
DE89011158/JAW 
DE89011136/JAW 
DE89010978/JAW 
DE89011031/JAW 
DE8901 1032/JAW 
DE89010995/JAW 
DE89011138&/JAW 
DE89011139/JAW 


Distribution 


Category 


MF-424 
MF-406 
MF-520 
MF-000 
MF-000 
MF-520 
MF-520 
MF-510 
MF-000 
MF-520 
MF-510 
MF-510 
MF-510 
MF-510 
MF-502 
MF-000 
MF-420 
MF-405 
MF-526 
MF-500 
MF-500 
MF-500 
MF-250 
MF-250 


S88888 Re 8888888888888 


14:28431 NTIS, PC A03/MF A01 - OSTI DE89011100/JAW MF-523 


mM OOM MM MMM MMM MMMM mmmmmm 


14:29390 NTIS, PC AOS/MF A01 - OSTI 


ait 
wo 
© 


DE89011072/JAW MF-605 


14:28169 | Energy, Mines and Resources Canada, Communi- ND-000 
cations Branch, 580 Booth St., Ottawa, ON, 
Canada K1A 0E4; $N/C; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 


324-Vol.2 14:29722 See LA-9303-M-Vol.2 
ENEA-RT-COMB— 
87-16 14:29405 NTIS (US Sales Only), PC A03 
88-9 14:27922 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
88-11 14:29822 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
ENEA-RT-FUS— 
88-4 14:29922 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
ENEA-RT-TIB— 
88-2 14:28368 NTIS (US Sales Only), PC A03 
88-33 14:29322 NTIS (US Sales Only), PC A03/MF A011 - OSTI; INIS 
EPA- 
520/1-88-020 14:29391 NTIS, PC A10/MF A01 - OSTI 
540/9-89/036 14:29426 See PB—89-164230/XAB 
EPRI-CU- 
6267 14:28281 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6332 14:28534 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6367-Vol.2 14:28535 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6371 14:28674 | Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6378 14:28675 | Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 


DE88755378/JAW MF-000 
DE89613220/JAW MF-000 
DE89613893/JAW MF-000 


DE89612417/JAW MF-000 


DE88755373/JAW MF-000 
DE89614636/JAW MF-000 


DE89011065/JAW MF-000 


EPRI-EL- 
6309 14:28297 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
EPRI-GS— 
6233 14:28282 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6245-Vol.2 14:28278 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6307-Vol.1 14:28292 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6307-Vol.2 14:28293 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
6338 14:28283 Research Reports Center, Box 50490, Palo Alto, ND-000 
CA 94303 
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Abstract 
Number 





Source of 
Availability 








6355 





EPRI-NP-— 
6206 







6264 






6296 






6310 






6323 






6344 






6359-Vol.1 






6368 






EPRI-P- 
6171 







ETCA- 
88-R-014 

ETDE/OA-— 
20 

EUR- 
11502 
11596 
11715 
11800 
11847-EN 













11901-EN 






11960-FR 
EUR-JET-AR- 
10 
FNAL-TM— 
1563 
1568 
1571 
1572 
1575 
1576 
1578 
1579 
1583 
1584 
1585 
FNAL/C-— 
89/15-T 
89/24 
89/27-A 
89/30 
89/39 
89/52 
89/54 
89/57-A 
89/58 
89/73 
89/74 
89/75 
89/76 
89/77 
89/78 
89/79 
89/81 
89/82 
89/85 
89/86 







































14:28284 


14:28432 
14:28301 
14:28369 
14:28755 
14:28302 
14:28381 
14:28433 


14:28382 


14:28536 


14:29073 
14:28676 


14:28317 
14:29923 
14:29068 
14:28318 
14:27792 


14:27839 
14:27840 
14:29923 


14:29185 
14:29283 
14:29186 
14:29233 
14:29234 
14:29154 
14:29187 
14:29235 
14:29236 
14:29237 
14:29188 


14:29576 
14:29173 

14:29577 
14:29282 
14:29151 

14:29152 

14:29229 
14:29578 
14:29638 
14:29230 
14:29231 

14:29174 
14:29232 
14:29175 
14:29176 
14:29177 
14:29153 
14:29178 
14:29179 
14:29180 






Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 


Research Reports Center, Box 50490, Palo Alto, 


CA 94303 
See PB-89-154223/XAB 


NTIS, PC A04/MF A01 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A14/MF A01 
NTIS (US Sales Only), PC AO6/MF A0O1 
Commission of the European Communities (Luxem- 


bou' 


rg) 
British Coal, Stanhope Bretby (United Kingdom). 
Headquarters Technical Dept. 


See EUR-—11596 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO03/MF A01 - OSTI 
NTIS, PC AO3 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A03 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A0d2 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC AO3/MF A01 - OSTI 
NTIS, PC A04 - OSTI 
NTIS, PC AO3 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03 - OSTI 
NTIS, PC AO3 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC AQ2/MF A01 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02/MF A01 - OSTI 


GPO 
Dep. 


mmm 
—_ —- 
© © © 
a 


E 1.99: 


E 1.99: 


mm 
_— 
© © 
© © 


mmm 
—_~ —- — 


E 1.99: 


©oo 
©o© 


Order 
Number 


T189770528/JAW 
T1I89770529/JAW 
T189770530/JAW 
T189770527/JAW 


DE8901 1266/JAW 
DE8901 1476/JAW 
DE8901 1473/JAW 
DE89011295/JAW 
DE89011290/JAW 
DE89011294/JAW 
DE89011267/JAW 
DE89011472/JAW 
DE89011475/JAW 
DE89011292/JAW 
DE89011291/JAW 


DE8901 1068/JAW 
DE89011082/JAW 
DE89011092/JAW 
DE89010514/JAW 
DE89011084/JAW 
DE8901 1088/JAW 
DE89011089/JAW 
DE89010507/JAW 
DE8901 1090/JAW 
DE89011453/JAW 
DE8901 1507/JAW 
DE89011454/JAW 
DE89011508/JAW 
DE89011460/JAW 
DE89011457/JAW 
DE89011458/JAW 
DE8901 1456/JAW 
DE89011502/JAW 
DE89011462/JAW 
DE8901 1506/JAW 





Distribution 
Category 


ND-000 





ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 


ND-000 


ND-000 


MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
ND-000 


ND-000 


ND-000 


PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 


MF-414 
MF-414 
MF-412 
MF-414 
MF-414 
MF-405 
MF-414 
MF-412 
MF-405 
MF-414 
MF-406 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
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HW- 





Report 
Number 


89/88 
89/90 
89/93 
89/95 
89/96 

FOA-C- 
20743-4.1 

FRCEA-R- 
41 

FRCEA-TH- 
165 
183 

FRNC-TH- 
3078 

FTD-ID(RS)T- 
0604-88 

GA-A- 
19412 
19609 

GEND- 

064 

GEND-INF— 
093 

GGU-R- 

134 

GKSs- 
88/E/57 


88/E/59 


GRE 
9012491 


GRS— 
714 
GS- 
89-02 
89-06 
89-19(prepr.) 


89-20(prepr.) 
89-21 (prepr.) 
89-22(prepr.) 


89-25(prepr.) 
89-26(prepr.) 
89-27(prepr.) 
89-28(prepr.) 


HD-THEP-— 
88-27 
HEDL- 
7579 
HEDL-SA- 
3600 
3603 
3654 
3694 
3724 
HETA-— 
85-126-1932 
HW- 
3-1451 
3-3398 
64552 
81277-RD 


Abstract 
Number 


14:29181 
14:29182 
14:29183 
14:30206 
14:29184 
14:28327 
14:28055 


14:29924 
14:28756 


14:27809 
14:29089 


14:28328 
14:29925 


14:28383 


14:28311 - 


14:29562 
14:28878 


14:28757 


14:27902 


14:28671 
14:29720 
14:29761 
14:29603 
14:29776 
14:29668 
14:29777 
14:29778 
14:29779 
14:29780 


14:29781 


14:29685 
14:28303 


14:29123 
14:29997 
14:28329 
14:28319 
14:28320 


14:29381 


14:28056 
14:29392 
14:29428 
14:29399 


Source of 
Availability 


NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 
NTIS, PC A02 - OSTI 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC A11/MF AOt 
NTIS (US Sales Only), PC AO7/MF A01 


NTIS (US Sales Only), PC AO8/MF A01 
See AD-A-203777/8/XAB 


NTIS, PC A08/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OST! 


NTIS, PC AO5/MF A01 - OSTI 
NTIS, PC A07 - OST] 
NTIS (US Sales Only), PC A04/MF A01 


GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.) 

Reprint from Special Technical Publication 945 
(1988) p. 374-389, American Society for Testing 
and Materials, Philadelphia, PA (USA). 


OSTI - Gas Research Institute, 8600 West Bryn 
Mawr Avenue, Chicago, IL 60631 


NTIS (US Sales Only), PC AO4/MF A01 


NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 


See NIKHEF-H-88-11 
NTIS, PC Ai4 - OSTI 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC AO2 - OST! 

NTIS, PC A02/MF A01 - OST! 


See PB-89-152334/XAB 


NTIS, PC Ad2 - OSTI 

NTIS, PC AO3 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A08/MF A01 - OSTI; GPO Dep. 


Order 
Number 


DE89011459/JAW 
DE89011509/JAW 
DE89011504/JAW 
DE89011503/JAW 
DE89011505/JAW 
DE89614497/JAW 
DE89770397/JAW 


DE89770534/JAW 
DE89770533/JAW 


DE89764068/JAW 


DE8901 1346/JAW 
DE8901 1525/JAW 


DE89010558/JAW 
DE89011030/JAW 


DE89766847/JAW 


T189012491/JAW 


DE89766874/JAW 


DE89768373/JAW 
DE89768374/JAW 


DE89768277/JAW 
DE89768278/JAW 


DE89010139/JAW 


DE8901 1033/JAW 
DE8901 1048/JAW 
DE89011049/JAW 
DE89011050/JAW 
DE89011040/JAW 


DE89011057/JAW 
DE89012476/JAW 
DE89010773/JAW 
DE89011865/JAW 


Distribution 
Category 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-000 
MF-000 


MF-000 
MF-000 


MF-000 


MF-000 


MF-000 
MF-000 
MF-000 
ND-000 
MF-000 
MF-000 
ND-000 
ND-000 
ND-000 
ND-000 


ND-000 


MF-606 
MF-702 
MF-603 
MF-502 
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1AE- 





Report 
Number 


IAE- 
0035 
0038 
0044 
IAEA-AL— 
007 
009 
IAEA-CN- 
50 
IAEA-NDS- 
212 
Ic 
88/182 
88/186 
88/218 
88/246 
88/315 
88/321 
88/350 
88/352 
88/357 
88/358 
88/363 
88/365 
88/369 
88/373 
88/374 
88/379 
88/380 
88/389 
88/390 
88/391 
88/393 
88/394 
88/397 
88/406 
88/407 
88/408 
88/414 
ICASE- 
88-57 
88-58 
IDA-M- 
548-PT-1 
IDA-P- 
2098 
IFT-P- 
03/87 
29/88 
30/88 
39/88 
40/88 
41/88 
42/88 
43/88 
IFT-TM- 
07/87 
09/87 
IKU-R- 
08.2601 00/01/87 
IL/ENR/RE/SP- 
89/01-1 
INDC(CCP)}- 
296/L 
INDC(CPR}- 
014/LJ 
INDC(HUN)}- 
026/L 
INDC(IND)- 
041/LJ 


Abstract 
Number 


14:27929 
14:28160 
14:29279 


14:29525 
14:29526 


14:29989 
14:28752 


14:29864 
14:29706 
14:29865 
14:29677 
14:29678 
14:29533 
14:29841 
14:29707 
14:29782 
14:29866 
14:29708 
14:29842 
14:29843 
14:29867 
14:29868 
14:29869 
14:28879 
14:29870 
14:29871 
14:29679 
14:29872 
14:29844 
14:29680 
14:29709 
14:29783 
14:29873 
14:29874 


14:30187 
14:30188 


14:28824 
14:28873 
14:29579 
14:29875 
14:29876 
14:29710 
14:29877 
14:29711 
14:29878 
14:29879 


14:29699 
14:29700 


14:27879 
14:28542 
14:29765 
14:29784 
14:29785 


14:29786 


Source of 
Availability 


See CNIC—00137 
See CNIC—00163 
See CNIC—00174 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 


See DOE/ER/53198-132 
See ECN--212 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03 - OST! 

NTIS (US Sales Only), PC A02/MF A011 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OST; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A011 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A011 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


See AD-A-203532/7/XAB 
See AD-A-203533/5/XAB 


See AD-A-203891/7/XAB 
See AD-A-203890/9/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A011 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


), 
), 


NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC AO7/MF A01 

See PB—-89-152714/XAB 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


Order 
Number 


DE89613782/JAW 
DE89613783/JAW 


DE89611931/JAW 
DE89612003/JAW 
DE89010663/JAW 
DE89612699/JAW 
DE89612603/JAW 
DE89613685/JAW 
DE89612190/JAW 
DE89612004/JAW 
DE89612845/JAW 
DE89611932/JAW 
DE89612005/JAW 
DE89612191/JAW 
DE89612192/JAW 
DE89611891/JAW 
DE89611892/JAW 
DE89611894/JAW 
DE89613424/JAW 
DE89611933/JAW 
DE89611964/JAW 
DE89612627/JAW 
DE89611895/JAW 
DE89612193/JAW 
DE89612700/JAW 
DE89612006/JAW 
DE89612847/JAW 
DE89611896/JAW 
DE89611897/JAW 


DE89612518/JAW 
DE89611966/JAW 
DE89611967/JAW 
DE89612007/JAW 
DE89611968/JAW 
DE89612008/JAW 
DE89611969/JAW 
DE89611934/JAW 


DE89612098/JAW 
DE89612099/JAW 


DE89766880/JAW 


DE89613041/JAW 
DE89612849/JAW 
DE89612850/JAW 


DE89612851/JAW 


Distribution 
Category 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
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INS-ZDAJ-PL-A- 





Report 
Number 


INDC(JPN)- 
118/L 
INDC(ROM)- 
020/LJ 
INFN-BE- 
88-5 
INFN-LNF— 
88-32(R) 
88-62(P) 
INFN-TC— 
88-8 
88-21 
INIS-BR- 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1455 
1456 
1457 
1471 
1472 
1473 
1475 
1476 
1478 
1479 
1480 
1481 
1482 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1502 
1512 
1517 
1519 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1534 
INIS-GB- 
189 
INIS-mf—- 
11417 
11427 
11931 
11946 
11947 
INPE- 


4488 
INS-ZDAJ-PL-A— 
2016 


Abstract 
Number 


14:29746 
14:29787 
14:29788 


14:29860 
14:28829 


14:29189 
14:29284 


14:28952 
14:28953 
14:28954 
14:28955 
14:28956 
14:28957 
14:28958 
14:28959 
14:28960 
14:29265 
14:29604 
14:28758 
14:28342 
14:28343 
14:28344 
14:28345 
14:28346 
14:29290 
14:27923 
14:29737 
14:29741 
14:29669 
14:29827 
14:28520 
14:28347 
14:30179 
14:29845 
14:27924 
14:28961 
14:28962 
14:30180 
14:28348 
14:28349 
14:29397 
14:28963 
14:29790 
14:29846 
14:28964 
14:28965 
14:29880 
14:29791 
14:29881 
14:29681 
14:29882 
14:29883 
14:29712 


14:28057 
14:29732 
14:28360 
14:28314 
14:29507 
14:29508 
14:29591 


14:29156 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A99/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


Order 
Number 


DE89613003/JAW 
DE89612860/JAW 
DE89612861/JAW 


DE89612546/JAW 
DE89613355/JAW 


DE89614265/JAW 
DE89614588/JAW 


DE89610129/JAW 
DE89610130/JAW 
DE89610099/JAW 
DE89610131/JAW 
DE89610132/JAW 
DE89610133/JAW 
DE89610134/JAW 
DE89610122/JAW 
DE89610135/JAW 
DE89614312/JAW 
DE89612119/JAW 
DE89613285/JAW 
DE89614678/JAW 
DE89614679/JAW 
DE89614680/JAW 
DE89614681/JAW 
DE89614682/JAW 
DE89614621/JAW 
DE89613221/JAW 
DE89612994/JAW 
DE89612997/JAW 
DE89612723/JAW 
DE89614195/JAW 
DE89614696/JAW 
DE89614684/JAW 
DE89614740/JAW 
DE89612320/JAW 
DE89613222/JAW 
DE89613063/JAW 
DE89613064/JAW 
DE89614741/JAW 
DE89614685/JAW 
DE89614686/JAW 
DE89613482/JAW 
DE89613066/JAW 
DE89612862/JAW 
DE89612321/JAW 
DE89613069/JAW 
DE89613101/JAW 
DE89611946/JAW 
DE89612777/JAW 
DE89611947/JAW 
DE89612646/JAW 
DE89611948/JAW 
DE89611949/JAW 
DE89612012/JAW 


DE89614650/JAW 
DE89612991/JAW 
DE89614360/JAW 
DE89764528/JAW 
DE89768279/JAW 
DE89768375/JAW 
DE89613580/JAW 


DE88706288/JAW 


Distribution 
Category 


MF-000 
MF-000 
MF-000 


MF-000 
MF-000 


MF-000 
MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 
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IPC-TR- 








Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
IPC-TR- 
88-004 14:30230 See DOE/ER/25063-T1 
88-005 14:30203 See DOE/ER/25063-T7 
88-009 14:30232 See DOE/ER/25063-T4 
88-3 14:30233 See DOE/ER/25063-T5 
88-10 14:30202 See DOE/ER/25063-T3 
89-002 14:30231 See DOE/ER/25063-T2 
IVL-B- 
898 14:29552 NTIS (US Sales Only), PC A02/MF A01 DE89766908/JAW MF-000 
IVO-A- 
02/89 14:29560 NTIS (US Sales Only), PC A03/MF A01 DE89766978/JAW MF-000 
06/88 14:28285 NTIS (US Sales Only), PC A04/MF A01 DE89766980/JAW MF-000 
IVO-B- 
02/89 14:28294 NTIS (US Sales Only), PC A04/MF A01 DE89766979/JAW MF-000 
lYaF— 
88-6 14:29713 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612014/JAW MF-000 
88-100 14:29193 | NTIS (US Sales Only), PC A03/MF A011 - OSTI; INIS DE89614266/JAW MF-000 
88-109 14:29271 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614313/JAW MF-000 
88-122 14:29998 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612435/JAW MF-000 
88-39 14:29190 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614267/JAW MF-000 
88-42 14:29191 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614268/JAW MF-000 
88-44 14:29192 NTIS (US Sales Only), PC A03/MF A011 - OST]; INIS DE89614269/JAW MF-000 
88-51 14:29714 | NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89612013/JAW MF-000 
88-58 14:29266 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614314/JAW MF-000 
88-60 14:29267 NTIS (US Sales Only), PC A05/MF A011 - OSTI; INIS DE89614315/JAW MF-000 
88-61 14:29268 NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS DE89614316/JAW MF-000 
88-66 14:29269 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614317/JAW MF-000 
88-84 14:29605 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612124/JAW MF-000 
88-88 14:29238 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89614295/JAW MF-000 
88-89 14:29670 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612722/JAW MF-000 
88-97 14:29270 NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS DE89614318/JAW MF-000 
JA- 
6118 14:29086 See AD-A-203492/4/XAB 
6162 14:29087 See AD-A-203502/0/XAB 
6199 14:29569 See AD-A-203498/1/XAB 
JAERI-M- 
88-203 14:28880 NTIS (US Sales Only), PC A03/MF A01 DE89772574/JAW MF-000 
88-226 14:29828 NTIS (US Sales Only), PC A14/MF A01 DE89772581/JAW MF-000 
88-237 14:28156 NTIS (US Sales Only), PC A03/MF A01 DE89772573/JAW MF-000 
88-257 14:28434 NTIS (US Sales Only), PC A04/MF AO1 DE89772592/JAW MF-000 
88-258 14:28390 NTIS (US Sales Only), PC A03/MF A01 DE89772593/JAW MF-000 
88-262 14:28435 NTIS (US Sales Only), PC A07/MF A01 DE89772594/JAW MF-000 
88-265 14:28315 NTIS (US Sales Only), PC A03/MF A01 DE89772598/JAW MF-000 
89-001 14:28391 NTIS (US Sales Only), PC A03/MF A01 DE89772599/JAW MF-000 
JAYCOR-J- 
206-89-001/6261 14:29126 See AD-A-203851/1/XAB 
JINR-E- 
4-88-240 14:29682 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612647/JAW MF-000 
8-88-638 14:28830 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89613399/JAW MF-000 
JINR-R- 
4-88-174 14:29793 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612782/JAW MF-000 
JLH-GRE 
89-1 14:28968 See PB—89-161459/XAB 
K/CSD/TM- 
81 14:30207 NTIS, PC AO3/MF A01 - OSTI E 1.99: DE89011021/JAW MF-505 
K/TP- 
269/P2 14:27926 NTIS, PC AO8/MF A01 - OSTI; GPO Dep. E 1.99: DE89011789/JAW MF-517 
KFKE 
1989-09/B 14:29884 NTIS (US Sales Only), PC A03/MF A01 - OSTI DE89009314/JAW MF-000 
1989-20/M 14:30208 NTIS (US Sales Only), PC A03/MF A01 - OSTI DE89010927/JAW MF-000 
KTH-KTR- 
88-21 14:28664 See STEV-NYEL-89-2 
LA- 
11394-MS 14:28677 NTIS, PC AOS/MF A01 - OSTI E 1.99: DE89010566/JAW MF-232 
11420-MS 14:30238 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89010759/JAW PC-700 
11444-MS 14:28357 See NUREG/CR-5237 
11445-MS 14:29626 Q/MF A011 - OSTI E 1.99: DE89011104/JAW MF-705 
11449-M 14:30209 NTIS, PC AO4/MF A0O1 - OSTI E 1.99: DE89011123/JAW MF-15 
11547-MS 14:29885 | NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89013607/JAW MF-000 
11554-T 14:29580 NTIS, PC AO8/MF A01 - OSTI E 1.99: DE89011399/JAW MF-700 
11556-C 14:29723 NTIS, PC AOS/MF A01 - OSTI E 1.99: DE89011020/JAW PC-410 
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Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


g 


11562-MS 14:30210 NTIS, PC AOS - OSTI DE89011357/JAW PC-705 

11565-MS 14:28058 NTIS, PC A03/MF A01 - OSTI DE89011845/JAW MF-702 

11582-T 14:29726 NTIS, PC A13/MF A01 - OSTI DE89011400/JAW MF-414 

11589-PR 14:29812 NTIS, PC A03/MF A01 - OSTI DE89011398/JAW MF-706 

11590-MS 14:28966 NTIS, PC A03/MF A01 - OSTI DE89011121/JAW MF-700 

9303-M-Vol.2 14:29722 NTIS, PC AOS/MF A01 - OSTI DE89011412/JAW MF-505 
LA-UR- 

89-1128 14:29813 NTIS, PC A03/MF A01 - OS7I 

89-1160 14:29764 NTIS, PC A02/MF A01 - OSTI 

89-1161 14:29093 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

89-1162 14:28759 NTIS, PC A03/MF A01 - OSTI 

89-1171 14:28167 NTIS, PC A02/MF A01 - OSTI 

89-1183 14:29537 NTIS, PC A02 - OSTI 

89-1208 14:28760 NTIS, PC A02/MF A01 - OSTI 

89-1213 14:29926 NTIS, PC A03/MF A01 - OSTI 

89-1221 14:29157 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

89-1224 14:28881 NTIS, PC A02/MF A01 - OSTI 

89-1225 14:29194 NTIS, PC A03/MF A01 - OSTI 

89-1231 14:29239 NTIS, PC A03/MF A01 - OSTI 

89-1232 14:29195 NTIS, PC A03/MF A01 - OSTI DE89011182/JAW MF-414 

89-1256 14:29671 NTIS, PC A03/MF A011 - OSTI DE89011180/JAW MF-414 

89-1257 14:29240 NTIS, PC AOS - OSTI DE89011179/JAW MF-414 

89-1264 14:28147 NTIS, PC AO3 - OSTI DE89011178/JAW MF-700 

89-1274 14:29293 NTIS, PC A03/MF A01 - OSTI DE89011176/JAW MF-708 

89-1333 14:29538 NTIS, PC A02/MF A01 - OSTI DE89011173/JAW MF-407 

89-1401 14:28157 NTIS, PC A02/MF A01 - OSTI DE89011171/JAW MF-414 

89-1457 14:29794 NTIS, PC A02/MF A01 - OSTI DE89011166/JAW MF-413 

89-1459 14:29581 NTIS, PC A03/MF A01 - OSTI DE89011165/JAW MF-700 
LBL- 

24804 14:28059 NTIS, PC A02 - OSTI DE89011774/JAW MF-70 

24805 14:28060 NTIS, PC A02 - OSTI DE89011772/JAW MF-70 

25996 14:30025 NTIS, PC A02/MF A01 - OSTI DE89011770/JAW MF-414 

26377 14:28976 NTIS, PC AO3/MF A01 - OSTI DE8901043&/JAW MF-401 

26430 14:29606 NTIS, PC Ad2 - OSTI DE89010433/JAW MF-420 

26444 14:29069 NTIS, PC AO4/MF AO1 - OSTI; GPO Dep. DE89010384/JAW MF-406 

26536 14:29607 NTIS, PC AO8/MF A01 - OSTI DE89011824/JAW MF-411 

26545 14:28977 NTIS, PC AO3 - OSTI DE89010390/JAW MF-404 

26565 14:28761 NTIS, PC A03/MF A011 - OSTI DE89011430/JAW MF-404 

26613 14:29701 NTIS, PC A03/MF A01 - OSTI DE89010585/JAW MF-414 

26653 14:28762 NTIS, PC A03/MF A01 - OSTI DE89011816/JAW MF-404 

26838 14:29727 NTIS, PC AO3/MF A01 - OSTI DE89010382/JAW MF-413 

26888 14:29728 | NTIS, PC AO3/MF A01 - OSTI DE89010674/JAW MF-413 

26889 14:29733 NTIS, PC AO3/MF A01 - OSTI DE89010389/JAW MF-413 

26904 14:29032 NTIS, PC AO8/MF A01 - OSTI; GPO Dep. DE89012486/JAW MF-401 

26918 14:30234 NTIS, PC A02/MF A01 - OSTI DE89011429/JAW MF-250 

26930 14:29196 NTIS, PC A02/MF A01 - OSTI DE89012485/JAW MF-414 

26931 14:29197 NTIS, PC A02/MF A01 - OSTI DE89011825/JAW MF-414 

26932 14:29241 NTIS, PC A02/MF A011 - OSTI DE89012487/JAW MF-414 

26938 14:28763 NTIS, PC A18/MF A01 - OSTI DE89011775/JAW MF-401 

26940 14:29198 | NTIS, PC A03/MF A01 - OSTI DE89011818/JAW MF-414 

26956 14:29249 See SLAC-PUB—4908 

26990 14:29300 See SLAC-PUB—4852 

26998 14:29294 NTIS, PC A03/MF A01 - OSTI 

27012 14:29795 NTIS, PC A03/MF A01 - OSTI 
LBL-PUB-— 

643-Rev.2 14:29158 NTIS, PC AO5/MF A01 - OSTI 
LMSC-F— 

007383 14:29333 See UCRL-21190 
LRAP— 

88 14:29323 NTIS (US Sales Only), PC A04/MF A01 DE89766902/JAW 
LU-TP- 

88-1 14:29796 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89612883/JAW 

88-2 14:29683 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612701/JAW 

88-4 14:29684 NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS DE89612702/JAW 
LUIP-— 

8802 14:29729 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612985/JAW 

8804 14:29724 | NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89612967/JAW 

8810 14:29295 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89614589/JAW 
LUNFD6-NFFK- 

7085-1-29 14:29729 See LUIP—8802 

7087-1-101-1988 14:29724 See LUIP—8804 


a ae a a Y 


DE89011199/JAW MF-706 
DE89011197/JAW MF-414 
DE89011196/JAW MF-706 
DE89011195/JAW MF-704 
DE89011194/JAW MF-700 
DE89011191/JAW MF-707 
DE89011189/JAW MF-404 
DE8901118&/JAW MF-706 
DE89011187/JAW MF-731 
DE89011533/JAW MF-404 
DE89011186/JAW MF-414 
DE89011183/JAW MF-414 


nmmmmmmm mmmmm mmmmm 
at st Ht 


88888888 88888 B8BBee 


mmmmm 
88888 


S8SSessseesss 88 BB 


Mmmm mMmMmmMmMmMmmMmmmmm mm mm 


a ee ee ee ee ee ee ee ee ee ee ee 


DE89011777/JAW MF-414 
DE89011779/JAW MF-413 


m mm 
8 88 


DE89011817/JAW MF-414 
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Report Abstract Source of GPO Order Distribution 
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7093-1-21-1988 14:29295 See LUIP—8810 
LUTFD2-TFMS— 
3046-1-89-1987 14:28537 NTIS (US Sales Only), PC AOS/MF AO1 DE89766932/JAW MF-000 
LUTVDG-TVTG-— 
3021-1-26-1989 14:28271 See STEV-GT-89-1 
M- 
221-1 14:29814 NTIS, PC A14 - OST! DE89012300/JAW MF-705 
MCS— 
890301 14:28766 See NUREG/CR-5356 
MEA- 
2311 14:28765 See NUREG/CR-5216 
2341 14:28767 See NUREG/CR-5357 
MICROLOG-— 
88-06008 14:27912 See ACR/OSTF—-8712 
89-00770 14:28169 See EMR-1987 
89-00982 14:28741 See CANMET-—PMRL-87-69-TR 
89-01351 14:28525 See OSLO—1988 
89-01352 14:28529 See OSLO-1989 
89-01353 14:28528 See OSLO-—1989 
89-01354 14:28527 See OSLO-1989 
89-01355 14:28526 See OSLO—-1989 
8939-02657 14:28170 See OME-1988 
MISC— 
88175 14:28725 See DOE/ID—10224 
MLM-MU- 
89-65-0003 14:30211 NTIS, PC AO03/MF AO1 - OST! E 1.99: DE89011302/JAW  MF-705 
89-65-0004 14:30212 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011303/JAW MF-705 
MTB- 
185 14:28322 NTIS (US Sales Only), PC A02/MF A0O1 DE89772591/JAW MF-000 
MTG-— 
22 14:29199 See NIKHEF-K-APS-88-10 
MTL-TR- 
88-38 14:28736 See AD-A-203625/9/XAB | 
88-41 14:28871 See AD-A-203461/9/XAB | 
N- | 
89-15200 14:28882 NTIS, PC A10/MF A01 ND-00 | 
89-16396 14:30213 NTIS, PC AO5/MF AO1 ND-00 | 
NAGRA-NTB— | 
86-03 14:29563 Nagra, CH-5401 Baden, Switzerland ND-000 
86-03 14:29564 Nagra, CH-5401 Baden, Switzerland ND-000 | 
88-13 14:29429 Nagra, CH-5401 Baden, Switzerland ND-000 
88-32 14:29565 Nagra, CH-5401 Baden, Switzerland ND-000 | 
88-33 14:29566 Nagra, CH-5401 Baden, Switzerland ND-000 
88-35 14:28061 Nagra, CH-5401 Baden, Switzerland ND-000 
88-36 14:28062 Nagra, CH-5401 Baden, Switzerland ND-000 
88-41 14:28063 Nagra, CH-5401 Baden, Switzerland ND-000 
NAS— 
1.26:181631 14:28882 See N-89-15200 
1.26:181764 14:30213 See N-89-16396 
NASA-CR- 
181631 14:28882 See N-89-15200 
181764 14:30213 See N-89-16396 
NASA/CR- 
182237 14:28712 See DOE/NASA-0342-3 
NBL- 
318 14:28148 NTIS, PC A04/MF AO1 - OSTI E 1.99: DE89012560/JAW  MF-700 
NDRL- 
3187 14:29045 See DOE/ER/00038-3187 
NEB-— 
88-8806 14:27903 Ontario Energy Board, 14 Carlton St., 9th Floor, ND-000 | 
Toronto, ON, Canada M5B 1J2; $N/C. | 
NEI-DK- 
136 14:28164 NTIS (US Sales Only), PC A04/MF AO1 DE89766835/JAW MF-000 
139 14:28764 NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS DE89613329/JAW MF-000 | 
157 14:28678 NTIS (US Sales Only), PC A04/MF A01 DE89766844/JAW MF-000 
ee... 14:29474 NTIS (US Sales Only), PC A03/MF A01 DE89766867/JAW MF-000 | 
-NO— 
81 14:28522 NTIS (US Sales Only), PC A07/MF A01 DE89766875/JAW MF-000 
seit 14:29422 NTIS (US Sales Only), PC A20/MF A01 DE89766881/JAW MF-000 | 
33 14:30181 NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS DE89614751/JAW MF-000 | 
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NILU/OR- 





Report 
Number 


37 
NERDDP-EG-— 
85-384 
85-477 
85-483 
85-485 
86-522 
86-540 
86-544 
86-545 
86-546 
86-547 
86-559 
86-567 
86-568 
86-569 
86-570 
86-572 
86-573 
86-578 
86-580 
86-590 
86-591 
86-597 
86-602 
86-604 
NFL- 
58 
NG- 
18/166 
18/168 
18/180 
NIKHEF-H-— 
88-11 
88-12 
88-13 
NIKHEF-K-APS— 
88-10 
NIKHEF-K-LINO— 
160 
161 
162 
163 
NILU/OR- 
16/85 


17/88 
5/88 


Abstract 
Number 


14:27835 
14:27823 
14:27810 
14:27824 
14:27841 
14:27811 
14:27812 
14:27793 
14:27825 
14:27794 
14:27826 
14:27842 
14:27855 
14:28564 
14:27846 
14:27856 
14:27857 
14:27858 
14:27827 
14:27836 
14:27859 
14:27828 
14:27795 
14:27860 


14:27843 


14:29748 


14:27907 
14:28739 
14:28738 


14:29685 
14:29686 
14:29296 


14:29199 


14:29200 
14:29242 
14:29243 
14:29201 


14:29442 
14:29374 
14:27904 


Source of 
Availability 


NTIS (US Sales Only), PC AO4/MF AO1 


Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy. GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601, Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 

Dept. of Resources and Energy, GPO Box 858, 
Canberra, ACT 2601 Australia 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
See AGA-9011368 


See AGA-9011370 
See AGA-9011369 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


Order 
Number 


DE89766893/JAW 


DE89613007/JAW 


DE89612703/JAW 
DE89612604/JAW 
DE89614590/JAW 


DE89614271/JAW 


DE89614272/JAW 
DE89614288/JAW 
DE89614291/JAW 
DE89614273/JAW 


DE89766879/JAW 
DE89766870/JAW 
DE89766871/JAW 


Distribution 
Category 
MF-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 
ND-000 


ND-000 


MF-000 


MF-000 
MF-000 
MF-000 


MF-000 


MF-000 
MF-000 
MF-000 
MF-000 


MF-000 
MF-000 
MF-000 
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NIPER- 












Report 
Number 


Abstract 
Number 


Source of 
Availability 








NIPER- 
374 
416 
416 

NISTIR- 

88/4010 

NLR-MP- 

87056-U 

NRL- 

9167 

NRL-MR- 
6022 
6379 

NRPB-R- 
223 
226 

NTP- 

88-200 

NUCLEBRAS-CDTN- 
604 

NUREG- 
0040-Vol.13-No.1 
0090-Vol.11-No.4 
0386-Digest-5 
0420-Suppl.10 
0540-Vo!.2-No.2 
0750-Vol.28-index- 

2 
0750-Vol.29-No.2 
0797-Suppl.21 
0837-Vol.8-No.4 
0936-Vol.8-No.1 
0975-Vol.7 
0991 -Suppl.7 
1125-Vol.10 
1251-Vol.1 
1251-Vol.2 
1266-Vol.3 
1312 
1344 
1357 
1358 
1363-Vol.1 

NUREG/CP- 
0097-Vol.5 
0100 

NUREG/CR- 
2000-Vol.8-No.3 
4550-Vol.2 
4675 
4994 
5087 
5216 
5230 
5237 
5246 
5275 
5284 
5319 
5344 
5356 
5357 

NVS-— 

8 

NWPO-TR- 
006-87 
007-87 
008-88 

NYSA/SCE- 
9011423 




























































































































































14:27880 
14:27881 
14:27895 


14:28773 
14:28714 
14:30190 


14:29122 
14:29350 


14:29407 
14:29539 


14:28514 
14:27925 


14:28332 
14:28436 
14:28333 
14:28437 
14:28334 
14:28335 


14:28336 
14:28438 
14:28439 
14:28337 
14:28304 
14:28440 
14:28441 
14:28442 
14:28443 
14:28444 
14:28445 
14:28305 
14:28306 
14:28338 
14:28339 


14:28446 
14:28447 


14:28307 
14:28448 
14:28449 
14:28384 
14:28312 
14:28765 
14:28450 
14:28357 
14:28451 
14:29054 
14:28308 
14:28452 
14:28350 
14:28766 
14:28767 


14:28155 
14:28024 
14:28025 
14:28026 


14:28523 





NTIS, PC A04/MF A01 - OSTI 
NTIS, PC AO5/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


See PB-89-162598/XAB 
See PB-89-153357/XAB 
See AD-A-203796/8/XAB 


See AD-A-203756/2/XAB 
See AD-A-203898/2/XAB 


H.M. Stationery Office, London, price Pound 6.00 
H.M. Stationery Office, London, price Pound 7.00 


See PB-89-143309/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS, PC AO5 - GPO - OSTI 
NTIS, PC AO3/MF A01 - GPO - OST! 
NTIS, PC A99/MF A01 - GPO - OSTI 
NTIS, PC A04/MF A01 - GPO - OSTI 
NTIS, PC A15/MF A01 - GPO - OST! 
NTIS, PC AOS - GPO - OST] 


NTIS, PC A07/MF A01 - GPO - OSTI 
NTIS, PC A10/MF A01 - GPO - OST! 
NTIS, PC A14 - GPO - OSTI 

NTIS, PC AO6/MF A01 - GPO - OST! 
NTIS, PC A16/MF A01 - GPO - OST] 
NTIS, PC AOS/MF A01 - GPO - OSTI 
NTIS, PC A08/MF A01 - GPO - OSTI 
NTIS, PC AO6/MF A01 - GPO - OSTI 
NTIS, PC A07 - GPO - OSTI 

NTIS, PC A03/MF A01 - GPO - OSTI 
NTIS, PC AO5/MF A01 - GPO - OSTI 
NTIS, PC A03/MF A01 - GPO - OSTI 
NTIS, PC A21/MF A01 - GPO - OSTI 
NTIS, PC A03/MF A01 - GPO - OSTI 
NTIS, PC A04/MF A01 - GPO - OST! 


NTIS, PC A24/MF A011 - GPO - OSTI 
NTIS, PC A17/MF A01 - GPO - OSTI 


NTIS, PC A07/MF A01 - GPO - OSTI 
NTIS, PC A23/MF A01 - GPO - OSTI 
NTIS, PC AO4/MF A01 - GPO - OSTI 
NTIS, PC A14/MF A01 - GPO - OSTI 
NTIS, PC AO9/MF A01 - GPO - OSTI 
NTIS, PC AO6/MF A01 - GPO - OSTI 
NTIS, PC A24/MF A01 - GPO - OSTI 
NTIS, PC A04/MF A01 - GPO - OSTI 
NTIS, PC AOS/MF A01 - GPO - OSTI 
NTIS, PC AO8/MF A01 - GPO - OSTI 
NTIS, PC A03/MF A01 - GPO - OSTI 
NTIS, PC AO9/MF A01 - GPO - OSTI 
NTIS, PC A04/MF A01 - GPO - OSTI 
NTIS, PC A03/MF A01 - GPO - OSTI 
NTIS, PC AO9/MF A01 - GPO - OSTI 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS 


See DOE/NV/10461-T1-Vol.6 
See DOE/NV/10461-T1-Vol.7 
See DOE/NV/10461-T1-Vol.8 


OSTI - New York State Assembly, General Dono- 
van State Office Bldg., 125 Main Street, Buffalo, 


NY 14203 





GPO 
Dep. 


mmm 


—_— —- 
ooo 
ooo 


Order 
Number 


DE89000740/JAW 
DE8901 1452/JAW 
DE89011514/JAW 


DE89613224/JAW 


T1890 11249/JAW 
T189011392/JAW 
T189012438/JAW 
T189010987/JAW 
T1890 10865/JAW 
T189011246/JAW 


T189011247/JAW 
T1890 11025/JAW 
T1890 10993/JAW 
T189011393/JAW 
T189011888/JAW 
T189010986/JAW 
T1I89010985/JAW 
T189010991/JAW 
T189010992/JAW 
T189012555/JAW 
T189011640/JAW 
T189011833/JAW 
T189011532/JAW 
T1890 11086/JAW 
T189011248/JAW 


T1890 10633/JAW 
T189010683/JAW 


T189011052/JAW 
T189010848/JAW 
T189011641/JAW 
T189011629/JAW 
T189010786/JAW 
T189011397/JAW 
T189011656/JAW 
T1I89012526/JAW 
T189011642/JAW 
Ti89010989/JAW 
T189010873/JAW 
T1890 11087/JAW 
T189010988/JAW 
T189012434/JAW 
T189011643/JAW 


DE89614713/JAW 


T189011423/JAW 





Distribution 


Category 


PC-122 
MF-122 
MF-125 


ND-000 
ND-000 


MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 
MF-000 


MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 
MF-000 


MF-000 


MF-000 
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OSLO- 





Report 
Number 


OCS/MMS— 

86/0009 
oITs— 

385 

391 
OME- 

1988 


ORNL- 
6504 
6526/R3 
ORNL/CSD/TM- 
259 
ORNL/FEDC— 
88/7 


ORNL/M- 

791 

835 
ORNL/NSIC— 

200-Vol.8-No.3 
ORNL/RSIC— 


86-91346/01 
87-99591/2 
ORNL/TM- 
10675 
10877 
10899 
10965 
11022 
11080 
11116 
11117 
11123 
11127 
11131 
11147 
11157 
11166 
11181 
OSLO- 
1988 


Abstract 
Number 


14:27892 


14:29775 
14:29667 


14:28170 


14:29118 
14:29400 


14:28385 
14:30026 


14:28679 
14:28680 


14:28307 
14:29815 


14:29324 
14:28064 


14:28681 
14:29340 
14:28831 
14:28065 
14:28066 
14:30214 
14:28717 
14:28023 
14:29768 
14:29297 
14:30182 
14:28145 
14:28967 
14:28067 
14:30027 


14:28525 


14:28526 


14:28527 


14:28528 


Source of Distribution 
Availability Category 


See PB-89-158851/XAB 


See DOE/ER/40224—66 
See DOE/ER/40224-72 


Ontario Ministry of Energy, Communications Ser- 
vices Group, 62 Wellesley St., West, Main Floor, 
Toronto, ON, Canada M7A 2B7; $N/C; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 


NTIS, PC A03/MF A01 - OSTI .99: DE89012886/JAW MF-405 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. .99: DE89012895/JAW MF-630 


NTIS, PC AOS/MF A01 - OSTI .99: DE89010193/JAW PC-70 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE89012902/JAW  PC- 
423;STD- 
424 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. -99: DE89012915/JAW MF-350 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE89012913/JAW MF-350 


See NUREG/CR-2000-Vol.8-No.3 


NTIS, PC A04/MF AO01 - OSTI; GPO Dep. DE89012887/JAW MF-000 


mim 
8 8 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE89012283/JAW MF-113 
NTIS, PC A18/MF A01 - OSTI DE89011891/JAW MF-70 


NTIS, PC AO6/MF A01 - OSTI 

NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. DE89012884/JAW MF-721 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. DE89012918&/JAW MF-506 
NTIS, PC A22/MF A01 - OSTI DE89012890/JAW MF-96 

See DOE/HWP-80 

NTIS, PC A04/MF A01 - OSTI .99: DE89012909/JAW MF-413 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. .99: DE89012882/JAW PC-506 
NTIS, PC A03/MF A01 - OSTI .99: DE89011832/JAW MF-600 
NTIS, PC AO9/MF A01 - OSTI DE89012899/JAW MF-402 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. .99: DE89012889/JAW MF-404 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 99: DE89012910/JAW MF-721 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 99: DE89012924/JAW MF-424 


DE89010185/JAW MF-350 
DE89012366/JAW MF-000 
DE89012885/JAW MF-404 
DE89012897/JAW MF-721 


mmmmmm 
888888 


Alberta Oil Sands Technology and Research ND-000 
Authority, 500 Highfield PI., 10010-106 St., Ed- 
monton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

Alberta Oil Sands Technology and Research 
Authority, 500 Highfield Pl., 10010-106 St., Ed- 
monton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

Alberta Oil Sands Technology and Research 
Authority, 500 Highfield Pl., 10010-106 St., Ed- 
monton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

Alberta Oil Sands Technology and Research 
Authority, 500 Highfield Pl., 10010-106 St., Ed- 
monton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 
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OSLO- 





Report 
Number 


1989 


PARAMETER/IE- 


175 


PATENTS-USA- 


4,805,727 
4,793,745 
4,802,986 
4,801,365 
4,799,249 
4,789,517 
4,785,261 
4,803,040 
4,804 592 
4,780,437 
4,805,318 
4,806,150 
4,796,572 
4,778,575 
4,800,183 
4,789,537 
4,784,686 
4,780,372 
4,780,238 
4,798,467 
4,803 687 
4,799,233 
4,796,995 
4,780,608 
4,778,263 
4,801 469 
4,800,540 
4,799,036 
4,797,716 
4,789,219 


4,798,952 


Abstract 
Number 


14:28529 


14:28308 
14:27875 
14:27885 
14:27896 
14:28158 
14:28159 
14:28290 
14:28298 
14:28379 
14:28668 
14:28669 
14:28706 
14:28707 
14:28716 
14:28822 
14:28866 
14:28867 
14:28868 
14:28869 
14:29053 
14:29108 
14:29109 
14:29110 
14:29111 

14:29112 
14:29113 
14:29134 
14:29135 
14:29136 
14:29137 
14:29138 


14:29262 


Source of 
Availability 


Alberta Oil Sands Technology and Research 


Authority, 500 Highfield Pi., 10010-106 St., Ed- 


monton, AB, Canada T5J 3L8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 


K1A 0G1; $10 CAN. 
See NUREG/CR-5284 


Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 

Patent and Trademark Office, Box 9, 
DC 20232 


Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 
Washington, 


Washington, 


GPO 
Dep. 


Order 
Number 


Distribution 
Category 


ND-000 
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PATENTS-US— 





Report 
Number 


4,785,254 
4,798,446 
4,793,705 
4,788,913 
4,789,436 
4,789,542 
4,806,384 
4,798,002 
4,800 566 
4,794,230 


PATENTS-US— 
A7010505 
A7044697 
A7090718 
A7096577 
A7105166 
A7116806 
A7117602 
A7124709 
A7126155 
A7129210 
A7130591 
A7137468 
A7146507 
A7146508 
A7146509 
A7146557 
A7146559 
A7146621 
A7146622 
A7146626 
A7146628 
A7146631 
A7146640 
A7146641 
A7147468 
A7148328 
A7148458 
A7148513 
A7152900 
A7158484 
A7158500 
A7160384 
A7160443 
A7177219 
A7209398 
A7209592 
A7211647 
A7212546 
A7212854 
A7213012 
A7213798 
A7214369 
A7214370 
A7217916 
A7218390 
A7221072 
A7221393 
A7221394 
A7221490 
A7223133 


Abstract 
Number 


14:29263 
14:29314 
14:29338 
14:29345 
14:29484 
14:29515 
14:29857 
14:29973 
14:30174 


14:30175 


14:29070 
14:27861 
14:28068 
14:28832 
14:27796 
14:28883 
14:29159 
14:28323 
14:29475 
14:29325 
14:30028 
14:28833 
14:28884 
14:29476 
14:29627 
14:29375 
14:28361 
14:29326 
14:27813 
14:28769 
14:28770 
14:29628 
14:28834 
14:29629 
14:29327 
14:29376 
14:28885 
14:29140 
14:30215 
14:29071 
14:29477 
14:29160 
14:28886 
14:29050 
14:29161 
14:28506 
14:29298 
14:29328 
14:29072 
14:28771 
14:28295 
14:29341 
14:29342 
14:28069 
14:29162 
14:29127 
14:28772 
14:30216 
14:29329 
14:30217 


Source of 
Availability 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


Patent and Trademark Office, Box 9, Washington, 


DC 20232 


NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3 - OSTI 

NTIS, PC A03/MF A01 
NTIS, PC AO3 - OST! 

NTIS, PC AO3/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3 - OST! 

NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC A03 - OSTI 

NTIS, PC A03/MF A011 
NTIS, PC A03/MF A011 
NTIS, PC A03/MF A011 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC AO3 - OSTI 

NTIS, PC A03/MF A011 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


- OSTI; GPO Dep. 
- OSTI 
- OSTI 
- OST! 
- OST] 
- OSTI 
- OSTI 
- OSTI 


- OSTI 


- OST! 
- OSTI 
- OSTI 


- OSTI 
- OST 
- OSTI 


- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OST! 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI; GPO Dep. 


- OSTI 
- OST! 
- OSTI 
- OSTI; GPO Dep. 
- OSTI 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


888 8 88888888 


ad oh ah — 


ab st a 
8 8 8 


a ee eee ee ee ee ee ee ee ee ee ee | 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO5/MF A011 - OSTI 


Mmmm mnmmmmmmmmmnm nmoOmMmMmMmMmMmmmmmmmm mmm mmm m mmmmmmmm 


S888SSSSsssssss SBsssssssssssss 
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Order 
Number 


DE89011798/JAW 
DE89011780/JAW 
DE89011781/JAW 
DE8901 1782/JAW 
DE8901 1783/JAW 
DE8901 1784/JAW 
DE8901 1785/JAW 
DE89010953/JAW 
DE89010955/JAW 
DE89010960/JAW 
DE89010961/JAW 
DE89010881/JAW 
DE89010882/JAW 
DE89010883/JAW 
DE89010884/JAW 
DE89010885/JAW 
DE89010886/JAW 
DE89010887/JAW 
DE89010888/JAW 
DE89010889/JAW 
DE89010890/JAW 
DE89010891/JAW 
DE89010892/JAW 
DE89010893/JAW 
DE89010895/JAW 
DE89010897/JAW 
DE89010898&/JAW 
DE839010900/JAW 
DE89010811/JAW 
DE89010807/JAW 
DE89010806/JAW 
DE89010767/JAW 
DE89010816/JAW 
DE89011799/JAW 
DE89010963/JAW 
DE89011810/JAW 
DE8901 1809/JAW 
DE8901 1807/JAW 
DE89011805/JAW 
DE8901 1806/JAW 
DE8901 1804/JAW 
DE8901 1803/JAW 
DE8901 1802/JAW 
DE8901 1801/JAW 
DE8901 1438/JAW 
DE8901 1439/JAW 
DE8901 1440/JAW 
DE8901 1441/JAW 
DE8901 1442/JAW 
DE8901 1443/JAW 


Distribution 
Category 


MF-506 
M&-103 
MF-721 
MF-401 
MF-102 
MF-704 
MF-406 
MF-532 
MF-708 
MF-706 
MF-420 
MF-704 
MF-704 
MF-408 
MF-406 
MF-708 
MF-406 
MF-706 
MF-401 
MF-704 
MF-704 
MF-506 
MF-704 
MF-506 
MF-706 
MF-406 
MF-704 
MF-406 
MF-705 
MF-706 
MF-408 
MF-414 
MF-704 
MF-407 
MF-700 
MF-404 
MF-505 
MF-406 
MF-706 
MF-704 
MF-106 
MF-706 
MF-706 
MF-406 
MF-414 
MF-706 
MF-404 
MF-505 
MF-506 
MF-705 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
A7224413 14:27862 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011444/JAW MF-104 
A7224414 14:27914 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011445/JAW MF-704 
A7225411 14:28070 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011446/JAW MF-406 
A7225412 14:29299 NTIS, PC A03/MF A01 - OSTI E 1.99 DE89011461/JAW MF-414 
A7225413 14:28835 NTIS, PC AO3/MF A01 - OSTI E 1.99: DE89011463/JAW MF-704 
A7225435 14:28324 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011464/JAW MF-523 
A7225442 14:28567 NTIS, PC A03/MF A01 - OSTI E 1.99: DE89011465/JAW MEF-706 
A7225444 14:28269 NTIS, PC A03/MF A01 - OSTI E 1.99 DE89011466/JAW MF-236 
PB- 
89-111132/XAB 14:28518 NTIS PC$36.00 ND-00 
89-111140/XAB 14:28519 NTIS PC$45.00 ND-00 
89-138754/XAB 14:29434 NTIS CP D99 ND-00 
89-143309/XAB 14:28514 NTIS, PC A15/MF A01 ND-00 
89-144406/XAB 14:29377 NTIS, PC A02/MF A01 ND-00 
89-144414/XAB 14:29378 NTIS, PC AO3/MF A01 ND-00 
89-146328/XAB 14:28692 NTIS, PC EE03 ND-00 
89-148233/XAB 14:29553 NTIS, PC AOS/MF A0O1 ND-00 
89-148258/XAB 14:29393 NTIS, PC AO4/MF A01 ND-00 
89-148589/XAB 14:29424 NTIS, PC AO5/MF A01 ND-00 
89-149322/XAB 14:29435 NTIS, PC A11/MF A041 ND-00 
89-151112/XAB 14:29425 NTIS CP D99 ND-00 
89-151278/XAB 14:29379 NTIS CP DO1 ND-00 
89-151344/XAB 14:29380 NTIS CP D99 ND-00 
89-151468/XAB 14:28296 NTIS, PC AO5/MF A01 ND-00 
89-152334/XAB 14:29381 NTIS, PC A03/MF A01 ND-00 
89-152441/XAB 14:28729 NTIS, PC AOS/MF A01 ND-00 
89-152490/XAB 14:29436 NTIS, PC A10/MF AO1 ND-00 
89-152706/XAB 14:29437 NTIS, PC AOS/MF A01 ND-00 
89-152714/XAB 14:28542 NTIS, PC AO4/MF A01 ND-00 
89-152961/XAB 14:27871 NTIS, PC AO3/MF AO1 ND-00 
89-152979/XAB 14:29521 NTIS, PC A11/MF A01 ND-00 
89-153076/XAB 14:29438 NTIS, PC AO8/MF A01 ND-00 
89-153357/XAB 14:28714 NTIS, PC EE02/MF A01 ND-00 
89-153605/XAB 14:29382 NTIS, PC EE03/MF A01 ND-00 
89-154223/XAB 14:29073 NTIS, PC EE04/MF E04 ND-00 
89-155899/XAB 14:29409 NTIS, PC AO5/MF AO1 ND-00 
89-155923/XAB 14:28268 NTIS, PC EE13/MF A01 ND-00 
89-156103/XAB 14:29383 NTIS, PC AO3/MF A01 ND-00 
89-158737/XAB 14:29396 NTIS CP D99 ND-00 
89-158851/XAB 14:27892 NTIS, PC A11/MF AO1 ND-00 
89-159388/XAB 14:29384 NTIS CP DO1 ND-00 
89-159446/XAB 14:28682 NTIS CP DO1 ND-00 
89-159453/XAB 14:27893 NTIS CP DO1 ND-00 
89-159966/XAB 14:27844 NTIS, PC AO7/MF AO1 ND-00 
89-160972/XAB 14:28165 NTIS, PC A03/MF A01 ND-00 
89-161384/XAB 14:27908 NTIS, PC A04/MF A01 ND-00 
89-161392/XAB 14:27905 NTIS, PC AOS/MF A01 ND-00 
89-161400/XAB 14:27909 NTIS, PC A04/MF AO1 ND-00 
89-161459/XAB 14:28968 NTIS, PC A04/MF AO1 ND-00 
89-162598/XAB 14:28773 NTIS, PC A04/MF A01 ND-00 
89-163000/XAB 14:29439 NTIS, PC AO6/MF A01 ND-00 
89-164230/XAB 14:29426 NTIS, PC AO8/MF A01 ND-00 
89-165542/XAB 14:28705 NTIS, PC AO4/MF A01 ND-00 
89-165880/XAB 14:29431 NTIS, PC AO9/MF AO1 ND-00 
89-165898/XAB 14:29432 NTIS, PC A10/MF AO1 ND-00 
89-166581/XAB 14:29401 NTIS, PC AO7/MF AO1 ND-00 
89-859573/XAB 14:29715 NTIS PC NO1/MF NO1 ND-00 
89-901600/XAB 14:28662 NTIS Subscription ND-00 
89-915700/XAB 14:29567 NTIS Subscription ND-00 
89-928500/XAB 14:28511 NTIS Subscription ND-00 
PIRSEM- 
1030 14:29119 NTIS (US Sales Only), PC A03/MF A01 DE89764075/JAW MF-000 
PNL- 
4348-Vol.1 14:28370 NTIS, PC A12/MF A01 - OSTI E 1.99: DE89010505/JAW MF-530 
4348-Vol.2 14:28371 NTIS, PC AO8/MF A01 - OSTI E 1.99: DE89010314/JAW PC-530 
5940 14:28312 | See NUREG/CR-5087 
6782 14:30183 | NTIS, PC A15/MF A01 - OSTI E 1.99: DE89012527/JAW MF-700 
6800-Pt.2 14:28071 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. E 1.99: DE89012238/JAW MF-402 
6818 14:30029 NTIS, PC A04 - OSTI DE89010530/JAW MF-423 
6835 14:28978 NTIS, PC A10/MF AO1 - OSTI E 1.99: DE89011300/JAW MF-000 
6850 14:29398 | NTIS, PC AO6/MF A01 - OSTI; GPO Dep. E 1.99: DE89011359/JAW MF-000 
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Report 
Number 


6851 
6854 
6869 
6875 
6876 
6890 
6892 
PNL-SA- 
16254 
16335 
16452 
16483 
16818 
16843 
16850 
16870 
16883 
PPPL- 
2610 
2614 
2615 
2616 
2618 
PSR- 
1628-SAN 
RAL- 
88-112 
88-113 
89-003 
89-009 
89-010 
RINPO- 
0004 
RISO-M-— 
2744 
2764 


RTE 
432U-2676-16- 
VOL-1 
432U-2676-16- 
VOL-2 
432U-2676-16- 
VOL-3 
432U-2676-16- 
VOL-4 
SAIC— 
88/1885 
89/1412 
89/1414 
SAND- 
85-1264 
86-1416 
86-2084-Vol.2 
87-0567 
87-1564 
87-2008 
87-2132 
87-2808 
88-0737 
88-2296C 
88-2308 
88-2375 
88-2392C 
88-2455 
88-2693 
88-2710 
88-2771C 
88-2868C 
88-2871 


Abstract 
Number 


14:28072 
14:29402 
14:28073 
14:28074 
14:28075 
14:30184 
14:28663 


14:30030 
14:29829 
14:28683 
14:28076 
14:30218 
14:28546 
14:28077 
14:30031 
14:28078 


14:29930 
14:29608 
14:29931 
14:29932 
14:30032 


14:29348 


14:29687 
14:29688 
14:29816 
14:29330 
14:29609 


14:28363 


14:30033 
14:28459 


14:29411 
14:29412 
14:29413 


14:29414 


14:28451 
14:30034 
14:29933 


14:29054 
14:28449 
14:28448 
14:30219 
14:29163 
14:28384 
14:29074 
14:28079 
14:30220 
14:28836 
14:29630 
14:28450 
14:28887 
14:28260 
14:29075 
14:27874 
14:29076 
14:28080 
14:28081 


Source of 
Availability 


NTIS, PC A07/MF A011 - OSTI 

NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A011 - OSTI 

NTIS, PC A07/MF A01 - OSTI 

NTIS, PC A04 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A011 - OST! 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A011 - OSTI 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO4/MF A01 - OSTI 
NTIS, PC A03/MF A011 - OSTI 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


See AD-A-203662/2/XAB 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


See CNIC—00149 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A07/MF A01 - Risoe Li- 
brary, DK-4000 Roskilde 


See AD-A-203412/2/XAB 
See AD-A-203413/0/XAB 
See AD-A-203414/8/XAB 


See AD-A-203415/5/XAB 


See NUREG/CR-5246 
NTIS, PC A04/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5275 

See NUREG/CR-4675 

See NUREG/CR-4550-Vol.2 

NTIS, PC A03/MF A011 - OSTI 

NTIS, PC A03/MF A011 - OSTI 

See NUREG/CR-4994 

NTIS, PC AO5/MF A01 - OSTI 

NTIS, PC AO8/MF A01 - OSTI 

NTIS, PC A04/MF A011 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5230 

NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A0O1 - OSTI 

NTIS, PC A03/MF A011 - OSTI 

NTIS, PC AO5/MF A01 - OSTI 

NTIS, PC A03/MF AO1 - OSTI 

NTIS, PC A02/MF A011 - OSTI 

NTIS, PC A04/MF A011 - OSTI 


Oo 
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mmmmm mmmmmmmmm m mmmmm 
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Order 
Number 


DE89010565/JAW 
DE8901 1306/JAW 
DE8901 1838/JAW 
DE8901 1200/JAW 
DE89011318&/JAW 
DE89011634/JAW 
DE89012244/JAW 


DE8901 1207/JAW 
DE8901 1218/JAW 
DE8901 1215/JAW 
DE8901 1217/JAW 
DE89011213/JAW 
DE8901 1209/JAW 
DE89011211/JAW 
DE8901 1835/JAW 
DE89011212/JAW 


DE89010316/JAW 
DE8901 1344/JAW 
DE8901 1343/JAW 
DE8901 1296/JAW 
DE89012237/JAW 


DE89612649/JAW 
DE89612650/JAW 
DE89612746/JAW 
DE89614637/JAW 
DE89612152/JAW 


DE89612436/JAW 
DE89766858/JAW 


DE89011792/JAW 
DE89012484/JAW 


DE89010554/JAW 
DE8901 1323/JAW 


DE89011308/JAW 
DE89001908/JAW 
DE8901 1353/JAW 
DE8901 1535/JAW 
DE89012927/JAW 


DE89013584/JAW 
DE89010968/JAW 
DE89011351/JAW 
DE8901 1350/JAW 
DE8901 1541/JAW 
DE89010686/JAW 
DE8901 1349/JAW 


Distribution 


Category 


MF-11 
MF-702 
MF-702 
MF-85 
MF-85 
MF-000 
MF-350 


MF-420 
MF-000 
MF-350 
MF-70 
MF-500 
MF-98E 
MF-721 
MF-420 
MF-721 


PC-426 
PC-426 
PC-420 
PC-426 
PC-425 


MF-000 
MF-000 


MF-705 
MF-705 


MF-705 
PC-71 

MF-705 
MF-704 
MF-410 


MF-704 
MF-237 
MF-705 
MF-126 
MF-706 
MF-702 
MF-70 


mmmmmmmm mmmmm mm 


eeeeeess 


88-2996C 14:30235 NTIS, PC A03/MF A01 - OSTI DE89010332/JAW MF-705 
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Report 
Number 


88-3026 
88-3157C 
88-3276 
88-3284 
88-3325C 
88-3428C 
88-7039 
88-7041 
88-7172 
89-0386C 
89-0481 
89-0485 
89-0509 
89-0710 
89-0765C 
89-0799C 
89-0818 
89-1217C 
89-1317C 
89-8217 
89-8225 
89-8233 
scc- 
87-02 
87-03 
87-06 
SCIENTIFIC— 
1 
SERI/PR- 
215-3445 
SERI/STR- 
217-3404 
SERI/TR- 
215-3437 
252-2953 
SFC-S— 
145-79-SAN 
SINRE- 
0008 
0010 
SJF-Orientering— 
61 


SKB-PLAN-— 
88 
SKB-TR- 

88-18 
88-20 
88-22 

SLAC— 
335 
SLAC-PUB- 

4852 
4862 
4863 
4873 
4874 
4885 
4897 
4899 
4908 
4909 
4911 
4912 
4915 
4916 
4917 
4927 
4930 
4932 
4935 


Abstract 
Number 


14:28276 
14:28082 
14:30221 
14:27899 
14:29125 
14:27911 
14:28255 
14:28888 
14:29934 
14:28083 
14:29244 
14:30222 
14:28774 
14:27900 
14:30035 
14:29582 
14:28775 
14:27814 
14:28776 
14:29077 
14:29353 
14:28889 


14:28870 
14:29588 
14:29808 


14:29589 
14:28256 
14:28277 


14:28257 
14:28979 


14:29349 


14:28949 
14:27937 


14:28693 
14:28084 


14:28085 
14:28086 
14:29047 


14:29164 


14:29300 
14:29245 
14:29246 
14:29202 
14:29203 
14:29247 
14:29248 
14:29272 
14:29249 
14:29250 
14:29251 

14:29252 
14:29253 
14:29204 
14:29205 
14:29206 
14:29207 
14:29208 
14:29209 


Source of 
Availability 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A011 - OST! 

NTIS, PC A06 - OSTI 

NTIS, PC E16/MF A01 - OSTI 

NTIS, PC A03/MF A011 - OST! 

NTIS, PC AO3/MF A01 - OSTI 

NTIS, PC AO7/MF A01 - OSTI 

NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10 - OSTI 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO3/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OST! 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO4/MF A01 - OST! 

NTIS, PC A02/MF A01 - OST! 

NTIS, PC A02/MF A01 - OSTI 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO5/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OST! 


See AD-A-203434/6/XAB 
See AD-A-203432/0/XAB 
See AD-A-203433/8/XAB 


See AD-A-203623/4/XAB 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO7/MF A01 - OSTI 


NTIS, PC A04/MF A01 - OST! 
NTIS, PC AO3/MF A01 - OSTI 


See AD-A-203663/0/XAB 


See CNIC—00148 
See CNIC—00152 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


NTIS, PC A16 - OSTI 


NTIS, PC A03/MF A01 - OST! 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A0O1 - OSTI 
NTIS, PC A02/MF A0O1 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A0O1 - OSTI 
NTIS, PC A02/MF A011 - OSTI 
NTIS, PC A02/MF AO1 - OSTI 
NTIS, PC A02/MF A0O1 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF AO1 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OST 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC A02/MF AO1 - OST! 


mmmmmmmmmmmmMm 
ewe eee ed ok atk odd ok otk 
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OODDDHDDDDDOD OO © 


Order 
Number 


DE89011348/JAW 
DE89011450/JAW 
DE89011201/JAW 
DE8901 1324/JAW 
DE89011451/JAW 
DE89010796/JAW 
DE89010555/JAW 
DE89012250/JAW 
DE89010557/JAW 
DE8901 1395/JAW 
DE8901 1202/JAW 
DE89011352/JAW 
DE8901 1354/JAW 
DE89011320/JAW 
DE8901 1543/JAW 
DE89010795/JAW 
DE89012249/JAW 
DE89013586/JAW 
DE89013588/JAW 
DE89011498/JAW 
T189011328/JAW 

DE89011293/JAW 


DE89000884/JAW 
DE89000889/JAW 


DE89000880/JAW 
DE89000881/JAW 


DE89766860/JAW 
DE89614668/JAW 


DE89614669/JAW 
DE89614655/JAW 
DE89613206/JAW 


DE89010535/JAW 


DE89011361/JAW 
DE89011363/JAW 
DE8901 1362/JAW 
DE8901 1283/JAW 
DE8901 1284/JAW 
DE8901 1285/JAW 
DE89011280/JAW 
DE8901 1277/JAW 
DE8901 1366/JAW 
DE8901 1365/JAW 
DE8901 1364/JAW 
DE8901 1278/JAW 
DE89011272/JAW 
DE8901 1347/JAW 
DE89011268/JAW 
DE89011281/JAW 
DE89011269/JAW 
DE8S011270/JAW 
DE89011271/JAW 


Distribution 


Category 


MF-707 
MF-721 
MF-705 
MF-132 
MF-704 
MF-742 
MF-274 
MF-275 
MF-700 
MF-721 
MF-700 
MF-705 
MF-704 
MF-132 
MF-712 
MF-704 
MF-704 
MF-108 
MF-000 
MF-705 
MF-700 
MF-000 
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Number 


Abstract 
Number 


SLAC-USERS-BULLETIN— 


105 
SNV- 

3113 
3524 
SP-RAPP- 

1987-41 
1988-53 
1989:05 
ssi- 
87-06 
87-33 
88-11 
STEV-GT- 
89-1 
STEV-NYEL- 
89-2 
STU- 
86-4303 
87-4570 
SV-UB- 
1987-41 
SV-UK- 
1987-21 
SV-UL- 
1988-41 
SVF- 
317 
TGAL- 
87-6 
TR- 
0086(6060)-5 
88-03-08 
89-31 
TRITA-PFU- 
88-07 
88-08 
88-09 
TSHU- 
0001 
TTC- 
0768 
TUD-M-IW- 
89029M 


UCID— 
21361 
21367 
21400 
21501-Pt.1 
21501-Pt.2 
21536 
21643 
21645 
21647 
21654 
21663 
21698 

UCRL- 
100225 
100535 
100602 
100620 
100692 
100766 
100862 
100915 
100924 


100954 


14:29150 


14:29408 
14:29385 


14:29078 
14:29079 
14:29382 


14:29830 
14:29831 
14:29430 


14:28271 
14:28664 


14:29527 
14:29554 


14:28087 
14:29394 
14:29080 
14:29331 
14:29355 


14:29091 
14:30189 
14:27844 


14:29610 
14:29935 
14:29936 


14:29404 
14:28079 


14:28279 


14:29301 
14:29886 
14:28146 
14:29094 
14:29095 
14:29427 
14:29165 
14:29081 
14:30036 
14:29937 
14:29938 
14:29354 


14:29939 
14:29940 
14:30236 
14:28891 
14:28892 
14:27915 
14:29098 
14:28779 
14:29386 


14:29387 


Source of 
Availability 
See DOE/SF/00515-T88 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
See PB-89-153605/XAB 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC AO3/MF AO1 

NTIS (US Sales Only), PC AO6/MF AO1 


NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO7/MF AO1 


NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
See UCRL-21173 

See AD-A-203983/2/XAB 

See AD-A-203713/3/XAB 

See PB—89-159966/XAB 

NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 
See CNIC—00113 

See SAND-87-2808 


Institute of Windenergy TUD, Kluyverweg 1, 2629 
HS Delft, Netherlands 


NTIS, PC A03/MF A01 
NTIS, PC AO4/MF AO1 
NTIS, PC AO3/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A99 - OST] 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC AO3/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC A03/MF A01 


- OSTI; GPO Dep. 
- OST! 
- OST! 
- OSTI; GPO Dep. 
- OST! 


- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 
- OSTI 


- OSTI 
- OSTI; GPO Dep. 
- OSTI 
- OSTI 
- OSTI 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI 


- OSTI; GPO Dep. 


- OST] 


8888s 


mmmmmmmmm mmmmmm mmmmm 


m 
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Order 
Number 


DE89613476/JAW 
DE89766930/JAW 


DE89614241/JAW 
DE89614242/JAW 


DE89613902/JAW 
DE89613903/JAW 
DE89613532/JAW 
DE89766929/JAW 
DE89766925/JAW 


DE89766903/JAW 
DE89766905/JAW 


DE89614670/JAW 
DE89613558/JAW 
DE89614232/JAW 


DE89614638/JAW 


DE89612153/JAW 
DE89612387/JAW 
DE89612410/JAW 


Distribution 
Category 


MF-000 
MF-000 
MF-000 


ND-000 


8888 


DE89012898/JAW 
DE89010564/JAW 
DE8901 1337/JAW 
DE89012893/JAW 
DE89012892/JAW 
DE89012303/JAW 
DE89011341/JAW 
DE89012894/JAW 
DE89012883/JAW 
DE89011317/JAW 
DE8901 1338/JAW 
DE89011339/JAW 


DE89012294/JAW 
DE89013572/JAW 
DE89010780/JAW 
DE89010225/JAW 
DE8901 1632/JAW 
DE89010246/JAW 
DE89012323/JAW 
DE89011638/JAW 
DE89012290/JAW 


DE89011892/JAW 


MF-606 
MF-705 
MF-702 
MF-000 
MF-000 
MF-721 
MF-713 
MF-000 
MF-420 
MF-421 
MF-742 
MF-700 


MF-000 
MF-420 
MF-705 
MF-704 
MF-706 
MF-123 
MF-506 
MF-704 
MF- 
403;MN- 
402 
MF-402 
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Report 
Number 


100985 
101002 
21004-VOL-1 
21004-VOL-2 
21144 
21148 
21159 
21168 
21173 
21183 
21186 
21186-App. 
21190 
21191 
21202 
52000-89-1 
53725 
53779 
53853 
53899 
53919 
53923 
97917 
98029 
98319 
99493 
99627 
99635 
99637 
99672 
99797 
99967 


UNICAMP-IMECC-RT-— 


22/88 
USAFOEHL- 

88-139EHOO86KNA 

88-144EHOO6SJGA 
USGS-WDR-MN- 

86/2 
USGS/WDR/MN- 

86/1 
USIP-— 

88-01 

88-02 
WES/MP/EL-— 

88-17 
WES/TR/EL- 

88-15-10 

88-20 

88-23 

88-24 
WHC-EP- 

0212 
WHC-SA-— 

0003 

0071 

0119 

0440 

0466 

0495 

0580 

0599 
WMATA- 

88-2 
WSRC-RP- 

89-26 

89-33 


Abstract 
Number 


14:29797 
14:27916 
14:29366 
14:29368 
14:29568 
14:29583 
14:29611 
14:29332 
14:29355 
14:29403 
14:29096 
14:29097 
14:29333 
14:30037 
14:29082 
14:30223 
14:29356 
14:28088 
14:29887 
14:29360 
14:30224 
14:28969 
14:28777 
14:28089 
14:29357 
14:28890 
14:29255 
14:29256 
14:29769 
14:29257 
14:28778 
14:30038 


14:29888 


14:29557 
14:29362 


14:29432 
14:29431 


14:29689 
14:29690 


14:29418 


14:29433 
14:29547 
14:28512 
14:29363 


14:28090 


14:28091 
14:28330 
14:28331 
14:28395 
14:28092 
14:28093 
14:30039 
14:30225 


14:28692 


14:27934 
14:28396 


Source of 
Availability 





NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


See AD-A-203810/7/XAB 
See AD-A-203909/7/XAB 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC AO5 - OSTI 

NTIS, PC A03/MF A01 
NTIS, PC AO6/MF A011 
NTIS, PC A04/MF A041 
NTIS, PC A04/MF A01 
NTIS, PC A19/MF AO1 
NTIS, PC A04/MF A014 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC A03/MF A01 
NTIS, PC AO6/MF AO1 
NTIS, PC A04/MF A011 
NTIS, PC A04 - OST! 

NTIS, PC AO5/MF A011 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
OSTI 

NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A041 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 


- OSTI; GPO Dep. 


- OSTI 


- OSTI 


- OSTI; GPO Dep. 


- OST! 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OSTI 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OST! 
- OST 
- OSTI 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OST] 
- OST 


- OSTI; GPO Dep. 


- OSTI 


- OSTI; GPO Dep. 


- OSTI; GPO Dep. 


- OST 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


See AD-A-203708/3/XAB 
See AD-A-203453/6/XAB 


See PB-89-165898/XAB 


See PB—89-165880/XAB 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS 


See AD-A-203682/0/XAB 


See AD-A-203526/9/XAB 
See AD-A-203690/3/XAB 
See AD-A-203524/4/XAB 
See AD-A-203516/0/KAB 


NTIS, PC A21/MF A01 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02 - OSTI 
NTIS, PC AO3/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


- OST] 


- OSTI; GPO Dep. 


- OSTI 
- OSTI 


- OSTI 
- OSTI 
- OSTI 
- OSTI 


See PB-89-146328/XAB 


NTIS, PC A03/MF A01 


- OST] 


NTIS, PC A03/MF A0i - OSTI 
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Order 
Number 


DE89011895/JAW 
DE89011894/JAW 


DE8901 1668/JAW 
DE8901 1647/JAW 
DE89011645/JAW 
DE89011644/JAW 
DE89013573/JAW 
DE8901 1646/JAW 
DE89012329/JAW 
DE89012317/JAW 
DE8901 1639/JAW 
DE89012325/JAW 
DE89012327/JAW 
DE8901 1332/JAW 
DE8901 1334/JAW 
DE89010559/JAW 
DE89012922/JAW 
DE89010560/JAW 
DE89012297/JAW 
DE8901 1335/JAW 
DE8301 1636/JAW 
DE89012289/JAW 
DE8901 1637/JAW 
DE8901 2292/JAW 
DE89012284/JAW 
DE8901 1896/JAW 
DE89011405/JAW 
DE89012296/JAW 
DE89012285/JAW 
DE89012324/JAW 


DE89611971/JAW 


DE89612651/JAW 
DE89612652/JAW 


DE8901 1849/JAW 


DE89010111/JAW 
DE89008050/JAW 
DE8901 1044/JAW 
DE89011046/JAW 
DE8901 1043/JAW 
DE8901 1854/JAW 
DE8901 1047/JAW 
DE8901 1852/JAW 


DE89012522/JAW 
DE8901 1648/JAW 


Category 


MF-700 
MF-123 





MF-706 
MF-706 
MF-411 
MF-406 
MF-742 
MF-702 
MF-705 
MF-705 
MF-706 
MF-712 
MF-712 
PC-700 
PC-721 
PC-702 
PC-400 
PC-700 
MF-705 
PC-701 
MF-704 
MF-70 
MF-700 
MF-405 
MF-000 
MF-414 
MF-701 
MF-712 
MF-103 
MF-712 


MF-000 


MF-000 
MF-000 


MF-721 


MF-510 
MF-520 
MF-520 
MF-700 
MF-721 
MF-721 
MF-423 
MF-700 


MF-701 
MF-706 
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Distribution 


Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE88001254 
DE88010282 
DE88706288 
DE88755373 
DE88755378 
DE89000740 
DE89000805 
DE89000859 
DE89000863 
DE89000880 
DE89000881 
DE89000884 
DE89000889 
DE89000934 
DE89000935 
DE89000936 
DE89000944 
DE89000947 
DE839000951 
DE89000958 
DE89000969 
DE89000972 
DE89001908 
DE89006923 
DE89006924 
DE839008050 
DE890081 86 
DE89008992 
DE89009039 
DE890091 10 
DE89009225 
DE89009314 
DE89009731 
DE89009965 


DE89010111 
DE89010139 
DE89010172 
DE89010185 
DE89010193 
DE89010225 
DE89010246 
DE89010253 
DE89010314 
DE89010316 
DE89010318 
DE89010332 
DE89010367 
DE89010374 
DE89010375 
DE89010382 
DE89010384 
DE89010389 
DE89010390 
DE89010422 
DE89010433 
DE89010438 
DE89010446 
DE89010456 
DE89010461 
DE89010468 


Report No. 


DOE/BC—88/2 
DOE/METC—88/2029 
INS-ZDAJ-PL-A-2016 
ENEA-RT-TIB—88-2 
ENEA-RT-COMB-87-16 
NIPER-374 
DOE/CH/10093—33 
DOE/CH/10093—44 
DOE/CH/10093—48 
SERI/TR-215-3437 
SERI/TR-252-2953 
SERI/PR-215-3445 
SERI/STR-217-3404 
DOE/MC/11076—-2659 
DOE/MC/23 126-2662 
DOE/METC—89/61 02 
DOE/MC/24266-—2666 
DOE/MC/21 094-2670 
DOE/MC/1 1076-2681 
DOE/MC/1 1076-2676 
DOE/MC/21 046-2682 
DOE/MC/21074—2680 
SAND-—87-2808 
DOE/PC/81008—-T10-Vol.1 
DOE/PC/81008—-T10-Vol.2 
WHC-SA-0071 
DOE/PC/61253-T1 
ANL/FPP/TM-—234 
CONF-8811105— 
CONF-8904192—1 
CONF-8810170— 
KFKI—1989-09/B 
EGG-M-88524 
CONF-8811149—Summ.- 
Rev.1 
WHC-SA-0003 
HEDL-—7579 
CONF-8810348—1 
ORNL/TM—10675 
ORNL/CSD/TM-259 
UCRL-100620 
UCRL-—100766 
BNL-42403 
PNL-4348-Vol.2 
PPPL-—2610 
CONF-8905130—1 
SAND-—88-2996C 
CONF-881285-1 
CONF-8904191—2 
CONF-8904191-1 
LBL-26838 
LBL-26444 
LBL-26889 
LBL-26545 
DP-MS—89-32 
LBL-26430 
LBL-26377 
DP-MS—88-117-Rev.1 
DP-MS—88-230 
DP-MS-—88-179 
DP-MS-89-31 


Order No. 


DE89010470 
DE89010505 
DE89010507 
DE89010514 
DE89010530 
DE89010535 
DE89010554 
DE89010555 
DE89010557 
DE89010558 
DE89010559 
DE89010560 
DE89010561 
DE89010563 
DE89010564 
DE89010565 
DE8901 0566 
DE89010570 
DE89010581 
DE89010585 
DE89010590 
DE8901 0602 
DE89010620 
DE89010657 
DE8901 0663 
DE8901 0664 
DE89010674 
DE89010686 
DE89010693 
DE89010694 
DE89010698 
DE89010699 
DE89010720 
DE89010721 
DE89010725 
DE89010749 
DE89010759 
DE89010767 
DE89010773 
DE839010780 
DE89010791 
DE89010795 
DE89010796 
DE89010806 
DE89010807 
DE89010811 
DE89010816 
DE89010828 
DE89010843 
DE89010851 
DE8901 0852 
DE89010854 
DE89010855 
DE89010856 
DE89010857 
DE89010858 
DE89010859 
DE8901 0860 
DE89010867 
DE89010878 
DE89010881 


Report No. 


DP-MS—89-64 
PNL-—4348-Vol.1 
FNAL/C—89/57-A 
FNAL/C—89/30 
PNL-6818 

SLAC—335 
SAND-87-0567 
SAND-88-7039 
SAND-88-7172 
GEND—064 
UCRL-53779 
UCRL-53899 
ANL/FE-88-4 
DOE/ER/53227-135 
UCID—21367 
PNL-6851 
LA-11394-MS 
BNL-42580 
BNL-42598 
LBL-26613 
DOE/ER/13778-2 
DP-tr—115 
DOE/ER/13922-1 
CONF-8605 10-23 
IC-88/218 
CONF-8901 119-1 
LBL—26888 
SAND-88-2868C 
CONF-8904 198-2 
CONF-8904 198-1 
CONF-8904 196—1 
CONF-8904 196-2 
DOE/PC/80529-T12 
DOE/PC/80529-T13 
DOE/ER/13071-T2 
DP-MS—88-231 
LA-—11420-MS 
PATENTS-US—A7160384 
HW-64552 
UCRL-—100602 
DOE/FTR-9010791 
SAND-89-0799C 
SAND-88-3428C 
PATENTS-US—A7158500 
PATENTS-US—A7158484 
PATENTS-US—A7152900 
PATENTS-US—A7160443 
DOE/ER/72012-T7 
CONF-8905 123-1 
DOE/PC/88800—-8 
DOE/PC/7991 9-7 
DOE/BP/62661—-1 
DOE/BP/35167-1 
DOE/BP/40040-2 
DOE/BP/35332-1 
DOE/BP/34269—1 
EGG—10617-5010 
DOE/EIA-0109(89/02) 
DOE/EH-0074 
DOE/ER/13796-5 
PATENTS-US—A7137468 


Order No. 


DE89010882 
DE89010883 
DE89010884 
DE89010885 
DE89010886 
DE89010887 
DE89010888 
DE89010889 
DE89010890 
DE89010891 
DE89010892 
DE89010893 
DE89010895 
DE89010897 
DE839010898 
DE89010900 
DE89010914 
DE89010916 
DE89010920 
DE89010922 
DE89010923 
DE89010924 
DE89010925 
DE89010926 
DE89010927 
DE89010938 
DE89010953 
DE89010955 
DE89010960 
DE89010961 
DE89010963 
DE89010968 
DE89010978 
DE89010994 
DE89010995 
DE89010998 
DE89011000 
DE89011018 
DE89011020 
DE89011021 
DE89011029 
DE89011030 
DE89011031 
DE8901 1032 
DE89011033 
DE89011040 
DE89011043 
DE89011044 
DE89011046 
DE89011047 
DE89011048 
DE89011049 
DE89011050 
DE89011057 
DE89011065 
DE89011068 
DE89011072 
DE89011082 
DE89011084 
DE89011088 
DE89011089 


Report No. 


PATENTS-US—A7146507 
PATENTS-US—A7146508 
PATENTS-US—A7146509 
PATENTS-US—A7146557 
PATENTS-US—A7146559 
PATENTS-US—A7146621 
PATENTS-US—A7146622 
PATENTS-US—A7146626 
PATENTS-US—A7146628 
PATENTS-US—A7146631 
PATENTS-US—A7146640 
PATENT S-US—A7146641 
PATENTS-US—A7147468 
PATENTS-US—A7148328 
PATENTS-US—A7148458 
PATENTS-US—A7148513 
DOE/PC/88890-T1 
DOE/EV/10596-T1 
DOE/ER/25063-T1 
DOE/ER/25063-T5 
DOE/ER/25063-T4 
DOE/ER/25063-T3 
DOE/ER/25063-T2 
DOE/ER/25063-T7 
KFKI-1989-20/M 
DOE/ER/13405—4 
PATENTS-US—A7124709 
PATENTS-US—A7126155 
PATENTS-US—A7129210 
PATENTS-US—A7130591 
PATENTS-US—A7209398 
SAND-88-2455 
EGG-M-89027 
EGG-M-—08787 
EGG-M-—89065 
EGG-M-—01987 
EGG-M-—13287 
DOE/ER/53227—133 
LA-11556-C 
K/CSD/TM-81 


EGG-BNCT-8353-Vol.3-No.1 


GEND-INF—093 
EGG-M-89043 
EGG-M-89044 
HEDL-SA-3600 
HEDL-SA-3724 
WHC-SA-0466 
WHC-SA-0119 
WHC-SA-0440 
WHC-SA-0580 
HEDL-SA-3603 
HEDL-SA-3654 
HEDL-SA-3694 
HW-3-1451 
EPA-520/1 -88-020 
FNAL/C—89/15-T 
EML-517 
FNAL/C—89/24 
FNAL/C-89/39 
FNAL/C—89/52 
FNAL/C—89/54 
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DE89011090 





Order No. 


DE8901 1090 
DE8901 1092 
DE8901 1100 
DE89011104 
DE89011105 
DE89011106 
DE89011107 
DE89011108 
DE89011109 
DE89011111 
DE89011114 
DE89011115 
DE89011117 
DE89011118 
DE89011121 

DE89011122 
DE89011123 
DE8901 1124 
DE89011127 
DE89011128 
DE89011130 
DE89011132 
DE89011136 
DE89011138 
DE89011139 
DE89011142 
DE89011143 
DE89011147 
DE89011151 

DE89011152 
DE89011153 
DE89011154 
DE89011155 
DE89011156 
DE89011158 
DE89011163 
DE89011165 
DE89011166 
DE89011171 

DE89011173 
DE89011176 
DE89011178 
DE89011179 
DE89011180 
DE89011182 
DE89011183 
DE89011186 
DE8901 1187 
DE89011188 
DE89011189 
DE89011191 

DE89011194 
DE8901 1195 
DE89011196 
DE8901 1197 
DE89011199 
DE8901 1200 
DE8901 1201 

DE8901 1202 
DE8901 1207 
DE8901 1209 
DE89011211 
DE89011212 
DE89011213 
DE89011215 
DE89011217 
DE89011218 
DE8901 1222 
DE8901 1224 
DE89011225 
DE8901 1228 
DE89011231 


Report No. 
FNAL/C—89/58 


FNAL/C—89/27-A 


EGG-M-89109 
LA-11445-MS 

EGG-M-88456 
EGG-M-88483 
EGG-M-88482 
EGG-M-88481 
EGG-M-14887 
EGG-M-88463 
EGG-M-08187 
DOE/ID—10224 


DOE/ER/53198-—132 
DOE/PC/90540—11 


LA-—11590-MS 


DOE/ER/40346-2 


LA-11449-M 

EGG-M-88479 
EGG-M-88494 
EGG-M-25087 
EGG-M-15787 
EGG-M-18687 
EGG-M-89016 
EGG-M-89097 
EGG-M-89102 
EGG-M-88470 
EGG-M-88451 


EGG-ESQ-8406 


EGG-M-07587 
EGG-M-19987 
EGG-M-17987 
EGG-M-23087 


EGG-EAST-—8442 
EGG-EAST-8443 


EGG-M-89004 


DOE/ER/13448-T4 
LA-UR-89-1459 
LA-UR-89-1457 
LA-UR-89-1401 
LA-UR-89-1333 
LA-UR-89-1274 
LA-UR-89-1264 
LA-UR-89-1257 
LA-UR-89-1256 
LA-UR-89-1232 
LA-UR-89-1231 
LA-UR-89-1225 
LA-UR-89-1221 
LA-UR-89-1213 
LA-UR-89-1208 
LA-UR-89-1183 
LA-UR-89-1171 
LA-UR-89-1162 
LA-UR-89-1161 
LA-UR-89-1160 
LA-UR-89-1128 
PNL—6875 
SAND-88-3276 
SAND-89-0481 
PNL-SA-16254 


PNL-SA-16843 
PNL-SA-16850 
PNL-SA-16883 
PNL-SA-16818 
PNL-SA-16452 
PNL-SA-16483 
PNL-SA-16335 


CONF-880514—Summ. 
DOE/ER/01198--T36 
DOE/ER/45326-10 
CONF-8801 122-1 
CONF-890403-6 


Order No. 


DE8901 1234 
DE8901 1236 
DE8901 1240 
DE8901 1241 
DE8901 1242 
DE8901 1244 
DE8901 1245 
DE89011251 
DE8901 1266 
DE8901 1267 
DE8901 1268 
DE8901 1269 
DE89011270 
DE89011271 

DE8901 1272 
DE89011273 
DE8901 1274 
DE89011275 
DE8901 1276 
DE89011277 
DE8901 1278 
DE8901 1280 
DE8901 1281 

DE8901 1283 
DE8901 1284 
DE8901 1285 
DE8901 1286 
DE8901 1288 
DE8901 1290 
DE89011291 

DE8901 1292 
DE89011293 
DE8901 1294 
DE8901 1295 
DE8901 1296 
DE8901 1298 
DE89011299 
DE8901 1300 
DE8901 1302 
DE8901 1303 
DE8901 1306 
DE8901 1307 
DE8901 1308 
DE89011317 
DE89011318 
DE89011319 
DE8901 1320 
DE89011323 
DE8901 1324 
DE8901 1326 
DE8901 1331 

DE8901 1332 
DE89011334 
DE8901 1335 
DE8901 1337 
DE8901 1338 
DE8901 1339 
DE89011341 
DE8901 1343 
DE8901 1344 
DE8901 1345 
DE8901 1346 
DE8901 1347 
DE8901 1348 
DE89011349 
DE8901 1350 
DE89011351 
DE8901 1352 
DE8901 1353 
DE8901 1354 
DE&89011357 
DE89011358 


Report No. 


CONF-890403—5 
CONF-890555-—14 
CONF-890401—10 
CONF-890403—4 
CONF-890403-3 
CONF-890403—2 
DOE/EA-0289 
BNL-41856 
FNAL-TM-1563 
FNAL-TM-1578 
SLAC-PUB-4917 
SLAC-PUB-—4930 
SLAC-PUB-4932 
SLAC-PUB-4935 
SLAC-PUB-4915 
DP-87-125-1/2 
DP-1775 
DOE/NASA-0342-3 
DP-1606-Rev.2 
SLAC-PUB-4899 
SLAC-PUB-4912 
SLAC-PUB-4897 
SLAC-PUB-4927 
SLAC-PUB-4873 
SLAC-PUB-4874 
SLAC-PUB-4885 
SLAC-PUB-4938 
DOE/EV/06194-3-Rev.4 
FNAL-TM-—1575 
FNAL-TM-—1585 
FNAL-TM—1584 
SAND-89-8233 
FNAL-TM—1576 
FNAL-TM-—1572 
PPPL—2616 


ANL-89/7 


ANL/ACTV-88/2 


PNL—6835 


MLM-MU-89-65-0003 
MLM-MU-89-65-0004 


PNL-6854 


DOE/NV/10630—2 


SAND-87-2132 
UCID—21654 
PNL-—6876 
ANL/ES—159 
SAND-89-0710 
SAND-87-1564 
SAND-88-3284 
DOE/DP-0069 
DOE/EH-0078 


UCRL-52000-89-1 


UCRL-53725 
UCRL-53923 
UCID—21400 
UCID-21663 
UCID—-21698 
UCID—21643 
PPPL-2615 
PPPL-2614 


ANL/FPP/TM-239 
GA-A-19412 
SLAC-PUB-4916 
SAND-88-3026 
SAND-88-2871 
SAND-88-2710 
SAND-88-2693 
SAND-89-0485 


SAND-88-0737 
SAND-89-0509 


LA-11562-MS 


DOE/OR/21400-H12 


Order No. 


DE89011359 
DE89011360 
DE89011361 

DE89011362 
DE89011363 
DE89011364 
DE89011365 
DE8901 1366 
DE89011371 

DE89011374 
DE89011375 
DE89011377 
DE89011378 
DE89011379 
DE89011381 

DE89011382 
DE89011385 
DE8901 1387 
DE89011388 
DE89011389 
DE89011395 
DE89011398 
DE89011399 
DE89011400 
DE89011405 
DE89011408 
DE89011409 
DE89011410 
DE89011412 
DE89011417 
DE89011418 
DE89011419 
DE89011422 
DE89011425 
DE89011428 
DE89011429 
DE89011430 
DE89011437 
DE89011438 
DE89011439 
DE89011440 
DE89011441 

DE89011442 
DE89011443 
DE89011444 
DE89011445 
DE89011446 
DE89011450 
DE89011451 

DE89011452 
DE89011453 
DE89011454 
DE89011456 
DE89011457 
DE89011458 
DE89011459 
DE89011460 
DE89011461 
DE89011462 
DE89011463 
DE89011464 
DE89011465 
DE89011466 
DE89011472 
DE89011473 
DE89011475 
DE89011476 
DE89011482 
DE89011483 
DE89011485 
DE89011490 
DE89011493 


Report No. 


PNL-—6850 
DOE/CE-0249 
SLAC-PUB—4852 
SLAC-PUB—4863 
SLAC-PUB—4862 
SLAC-PUB-4911 
SLAC-PUB—4909 
SLAC-PUB—4908 
CERN-EP-88-161 
DOE/CE/40699-T 10 
DOE/CE/15219-T4 
DOE/ER/13649-T1 
DOE/PC/79933-T7 
DOE/PC/88816-T2 
DOE/PC/88947-T2 
DOE/PC/88913-T1 
DOE/PC/79915-T4 
DOE/PC/88866-T2 
DOE/PC/88891-T1 
DOE/PC/88859-T3 
SAND-89-0386C 
LA-11589-PR 
LA-11554-T 

LA-—11582-T 
UCRL-99637 
DOE/ER/60452-1 
DOE/ER/40224—72 
DOE/ER/40224—66 
LA-9303-M-Vol.2 
DOE/CE/15245-T1 
DOE/ER/13716—-1 
DOE/ER/13958-1 
DNE-9011422 
DOE/CE/27478-T2 
DOE/PC/79926-5 
LBL-26918 

LBL-26565 
DOE/PE/79009-T20 
PATENTS-US—A721 8390 
PATENTS-US—A7221072 
PATENTS-US—A7221393 
PATENTS-US—A7221394 
PATENTS-US—A7221490 
PATENTS-US—A7223133 
PATENTS-US—A7224413 
PATENTS-US—A7224414 
PATENTS-US—A72254 11 
SAND-88-3157C 
SAND-88-3325C 
NIPER-416 
FNAL/C—89/73 
FNAL/C-89/75 
FNAL/C-—89/81 
FNAL/C-—89/78 
FNAL/C-89/79 
FNAL/C—89/88 
FNAL/C—-89/77 
PATENTS-US—A7225412 
FNAL/C—89/85 
PATENTS-US—A7225413 
PATENTS-US—A7225435 
PATENTS-US—A7225442 
PATENTS-US—A7225444 
FNAL-TM-1579 
FNAL-TM-1571 
FNAL-TM-1583 
FNAL-TM-1568 


DOE/ER/60444-T2 
DOE/ER/60570-1 
DOE/NV/10461—T1-Vol.6 
DOE/NV/10461—T1-Vol.7 
DOE/NV/10461-T1-Vol.8 
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DE89012513 





Order No. 


DE8901 1495 
E8901 1497 
DE8901 1498 
DE8901 1499 
DE8901 1502 
DE8901 1503 
DE8901 1504 
DE8901 1505 
DE8901 1506 
DE8901 1507 
DE8901 1508 
DE8901 1509 
DE8901 1514 
DE8901 1515 
DE8901 1516 
DE8901 1517 
DE89011519 
DE8901 1520 
DE8901 1522 
DE8901 1524 
DE8901 1525 
DE8901 1531 
DE8901 1533 
DE8901 1535 
DE8901 1541 
DE8901 1543 
DE8901 1552 
DE8901 1555 
DE8901 1556 
DE8901 1557 
DE8901 1558 
DE8901 1559 
DE8901 1560 
DE89011561 
DE8901 1562 
DE8901 1563 
DE8901 1564 
DE8901 1565 
DE8901 1566 
DE8901 1567 
DE8901 1568 
DE8901 1570 
DE8901 1571 
DE8901 1572 
DE8901 1574 
DE89011576 
DE8901 1579 
DE8901 1580 
DE8901 1581 
DE8901 1582 
DE8901 1585 
DE8901 1586 
DE8901 1588 
DE8901 1589 
DE8901 1590 
DE8901 1591 
DE89011592 
DE8901 1593 
DE8901 1594 
DE8901 1595 
DE8901 1606 
DE8901 1607 
DE8901 1608 
DE8901 1609 
DE89011610 
DE89011611 
DE89011612 
DE89011615 
DE89011616 
DE89011617 
DE8901 1618 
DE89011619 


Report No. 


DOE/ER/60503-313 


DOE/NE/37959—27 
SAND-—89-8217 
ANL-87-26-Vol.3 
FNAL/C—89/82 
FNAL/C—89/95 
FNAL/C—89/93 
FNAL/C—89/96 
FNAL/C—89/86 
FNAL/C—89/74 
FNAL/C—89/76 
FNAL/C—89/90 
NIPER-416 
DOE/BP/39641-5 
DOE/BP/23666—2 
DOE/BP/16687-3 
DOE/BP/20733-4 
DOE/BP/22493-3 
DOE/BP/01830-3 
DOE/BP/13381-3 
GA-A-19609 
DOE/ER/05001-7 
LA-UR-89-1224 
SAND-—88-2296C 
SAND-88-2771C 
SAND-—89-0765C 


DOE/PC/80023-T17 


CONF-8806352—1 
CONF-8806352-2 
CERN-EP-88-144 
CERN-EP-88-145 
CERN-EP-—88-146 
CERN-EP-88-147 
CERN-EP-—88-148 
CERN-EP-88-149 
CERN-EP-88-150 
CERN-EP-88-151 
CERN-EP-—88-152 
CERN-EP-—88-154 
CONF-8905 120-7 
CONF-881 159-1 
CONF-890403-8 
CONF-8905 120-3 
CONF-890403-9 
CONF-881 151-62 
CONF-890236—2 
CONF-8905120—4 
CONF-890403-1 1 
CONF-890425—2 
CONF-890403—12 
CONF-890236-3 
DOE/ER/13340—4 
DOE/ER/45347-10 
DOE/ER/13529-1 
DOE/ER/45315-2 


DOE/ER/03069-737A 


DOE/ER/03072-49 
DOE/ER/03072-50 
DOE/ER/45254-3 
DOE/ER/13370—4 
DOE/ER/53243-2 
DOE/ER/45275-3 
DOE/NE/37963-9 
DOE/PC/88927-3 
CONF-890468-8 
CONF-8905 120-6 
CONF-890426-8 
CONF-890403-15 
CONF-890403-7 
CERN-EP-—88-155 
CERN-EP-88-158 
CERN-EP-88-163 


Order No. 


DE8901 1623 
DE8901 1625 
DE8901 1626 
DE8901 1632 
DE8901 1634 
DE8901 1636 
DE8901 1637 
DE8901 1638 
DE89011639 
DE8901 1644 
DE8901 1645 
DE8901 1646 
DE8901 1647 
DE8901 1648 
DE89011649 
DE89011651 
DE89011653 
DE89011654 
DE89011655 
DE8901 1657 
DE8901 1658 
DE89011659 
DE8901 1660 
DE8901 1661 
DE8901 1662 
DE8901 1663 
DE8901 1668 
DE89011770 
DE89011772 
DE89011774 
DE89011775 
DE89011777 
DE89011778 
DE89011779 
DE89011780 
DE89011781 
DE89011782 
DE89011783 
DE8901 1784 
DE89011785 
DE8901 1787 
DE89011789 
DE8901 1792 
DE89011798 
DE89011799 
DE89011801 
DE8901 1802 
DE8901 1803 
DE8901 1804 
DE8901 1805 
DE8901 1806 
DE8901 1807 
DE8901 1809 
DE89011810 
DE89011816 
DE89011817 
DE89011818 
DE8901 1824 
DE89011825 
DE8901 1828 
DE89011831 
DE8901 1832 
DE8901 1835 
DE8901 1838 
DE8901 1843 
DE89011845 
DE8901 1847 
DE89011848 
DE89011849 
DE8901 1852 
DE89011854 
DE8901 1865 


Report No. 


DP-MS-89-23 
DP-MS-89-25 
DPST-85-739 
UCRL-100692 
PNL-6890 

UCRL-97917 
UCRL-98319 
UCRL-100915 
UCRL-21190 
UCRL-21168 
UCRL-21159 
UCRL-21183 
UCRL-21148 
WSRC-RP-89-33 
DOE/BP/35585—1 
DOE/BP/35165-1 
DOE/PC/79925-4 
DOE/ER/53278-1 
DOE/ER/13971-2 
DOE/PC/88937-T3 
DOE/EV/20475-T1 
DOE/AL/45784-T1 
DOE/PC/88942-T1 
DOE/PC/88935-T2 
DOE/PC/88924-2 
DOE/ER/53258-1 
UCRL-21144 
LBL-25996 

LBL-24805 

LBL-24804 

LBL-26938 

LBL-26998 
DOE/EIA-0380(89/02) 
LBL-27012 
PATENTS-US—A7044697 
PATENTS-US-A7090718 
PATENTS-US—A7096577 
PATENTS-US—A7105166 
PATENTS-US-A7116806 
PATENTS-US-A7117602 
DOE/ER/45285-3 
K/ITP-269/P2 
SAIC-89/1412 
PATENTS-US—A7010505 
PATENTS-US—A7177219 
PATENTS-US-A721 7916 
PATENTS-US-A7214370 
PATENTS-US-A7214369 
PATENTS-US—A7213798 
PATENTS-US-A721 2854 
PATENTS-US-A7213012 
PATENTS-US-A721 2546 
PATENTS-US-A721 1647 
PATENTS-US—A7209592 
LBL-26653 
LBL-PUB-643-Rev.2 
LBL-26940 

LBL-26536 

LBL-26931 
DOE/ER/03106-T5 
DOE/SF/16306-14 
ORNU/TM-11131 
PNL-SA-16870 
PNL-6869 
DOE/EIA-0318(86) 
LA-11565-MS 
DOE/DP/40200-90 
DOE/DP/40200-91 
WHC-EP-0212 
WHC-SA-0599 
WHC-SA-0495 
HW-81277-RD 


Order No. 


DE89011871 
DE89011872 
DE89011874 
DE89011876 
DE89011878 
DE8901 1887 
DE89011891 
DE89011892 
DE89011894 
DE8901 1895 
DE89011896 
DE89011900 
DE89011901 
DE89011903 
DE89011904 
DE89012216 
DE89012217 
DE89012224 
DE89012237 
DE89012238 
DE89012241 
DE89012244 
DE89012249 
DE89012250 
DE89012283 
DE89012284 
DE89012285 
DE89012289 
DE89012290 
DE89012292 
DE89012294 
DE89012296 
DE89012297 
DE89012300 
DE89012303 
DE89012313 
DE89012315 
DE89012316 
DE89012317 
DE89012323 
DE89012324 
DE89012325 
DE89012327 
DE89012329 
DE89012332 
DE89012336 
DE89012342 
DE89012352 
DE8S012366 
DE89012380 
DE89012381 
DE89012385 
DE89012431 
DE89012433 
DE89012437 
DE89012445 
DE89012454 
DE89012455 
DE89012476 
DE89012478 
DE89012479 
DE89012484 
DE89012485 
DE89012486 
DE89012487 
DE89012488 
DE89012498 
DE89012501 
DE89012502 
DE89012504 
DE89012512 
DE89012513 


Report No. 


BNL-42592 
BNL-42630 
DOE/ER/45316-3 
BNL-42511 
ANU/MCS-TM-131 
ANL-HEP-TR-89-39 
ORNL/Sub-87-99591/2 
UCRL-100954 
UCRL-101002 
UCRL-100985 
UCRL-99635 
BNL-42672 
BNL-42673 
BNL-42668 
BNL-42645 
BNL-41804 
BNL-42671 
BNL-42518 
PPPL-2618 
PNL-6800-Pt.2 
ANL/CNSV-67 
PNL-6892 
SAND-89-0818 
SAND-88-7041 
ORNL/Sub-86-91346/01 
UCRL-99627 
UCRL-99797 
UCRL-98029 
UCRL-100924 
UCRL-99493 
UCRL-100225 
UCRL-99672 
UCRL-53919 
M-221-1 
UCID-21536 
DOE/ER/40150-71 
DOE/ER/40150-70 
DOE/ER/40150-72 
UCRL-21186-App. 
UCRL-100862 
UCRL-99967 
UCRL-21191 
UCRL-21202 
UCRL-21186 
CONF-890379-2 
CONF-890403-17 
CONF-890403-20 
CONF-890403-21 
ORNL/TM-10877 
CONF-8905133-1 
CONF-88101 18-6 
ANL-HEP-89-11 
DOE/ER/00038-3187 
DOE/ER/45320-3 
DOE/ER/13942-1 
DOE/EV20466-T1 
DOE/SF/00515-T88 
DOE/ER/13792-2 
HW-3-3398 
DOE/ET/10815—125 
DOE/ER/13261-5 
SAIC-89/1414 
LBL-26930 
LBL-26904 
LBL-26932 
DOE/BC/14304-T2 
DOE/PC/90527-T7 
CONF-890403-16 
CONF-890555-16 
CONF-8905118-5 
ANL/MCS-TM-122 
DOE/ER/45347-T1 
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DE89012514 









Order No. 





DE89012514 
DE89012515 
DE89012516 
DE89012517 
DE89012522 
DE89012523 
DE89012524 
DE89012525 
DE8901 2527 
DE89012531 

DE89012532 
DE89012533 
DE89012534 
DE89012536 
DE89012537 
DE8901 2538 
DE89012539 
DE89012540 

DE89012541 

DE89012542 

DE89012543 

DE89012544 

DE8901 2547 
DE89012552 

DE89012558 
DE89012560 

DE89012575 

DE89012576 

DE89012577 
DE8901 2882 

DE89012883 

DE89012884 

DE89012885 

DE8901 2886 
DE8901 2887 
DE89012889 
DE89012890 

DE89012891 

DE89012892 
DE8901 2893 
DE8901 2894 
DE8901 2895 
DE89012897 
DE89012898 
DE89012899 
DE89012902 
DE89012908 
DE89012909 
DE89012910 
DE89012913 
DE89012915 
DE89012916 
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BNL-41832 
BNL—41838 
BNL-41898 
BNL-41841 
BNL-41825 
BNL-41849 
BNL-42335 
DOE/ER/45275-T1 
DOE/ID/12735-T2 
NBL-318 
DOE/SSDP-0047 
DOE/SSDP-0061 
DOE/ER/45261—1 
ORNLU/TM-11127 
UCID—21647 
ORNL/TM-11022 
ORNL/TM-10899 
ORNL-6504 
ORNU/RSIC-51 
ORNL/TM-11157 
ORNL/TM-11116 
DOE/FE-0127 
UCID—21501-Pt.2 
UCID-21501-Pt.1 
UCID—21645 
ORNL-6526/R3 
ORNL/TM-—10965 
UCID-21361 
ORNL/TM-11147 
ORNL/FEDC-88/7 
DOE/HWP-80 
ORNLU/TM-11123 
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ORNL/M-835 
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DE8961 1949 
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DE89612321 
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DE89612409 
DE89612410 
DE89612414 
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DE89612416 
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DE89612421 
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DE89612436 
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DE89612529 
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DOE/EIA-0035(89/02) 
INIS-BR-1446 
INIS-BR-1451 
INIS-BR-1444 
INIS-BR-1445 
INIS-BR-1447 
INIS-BR-1448 
INIS-BR-1449 
INIS-BR-1450 
INIS-BR-1452 
IC-88/373 

IC-88/374 

IC-88/379 

IC-88/393 

IC-88/408 

IC-88/414 

IC-88/182 

IC-88/358 
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IFT-P-43/88 
INIS-BR-1523 
INIS-BR-1525 
INIS-BR-1527 
INIS-BR-1528 
CBPF-NF-051/88 
IC-88/390 

IFT-P-29/88 
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DE89764014 CEA-DAS-534e 
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DE89772591 MTB-185 

DE89772592 JAERI-M-88-257 
DE89772593 JAERI-M-88-258 
DE89772594 JAERI-M-88-262 
DE89772598 JAERI-M-88-265 
DE89772599 JAERI-M—89-001 
T1I89010633 NUREG/CP-0097-Vol.5 
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DE89614266 
DE89614267 
DE89614268 
DE89614269 
DE89614271 
DE89614272 
DE89614273 
DE89614288 
DE89614291 
DE89614295 
DE89614312 
DE89614313 
DE89614314 
DE89614315 
DE89614316 
DE89614317 
DE89614318 
DE89614360 
DE89614373 
DE89614497 
DE89614520 
DE89614588 
DE89614589 
DE89614590 
DE89614620 
DE89614621 
DE89614635 
DE89614636 
DE89614637 
DE89614638 
DE89614650 
DE89614651 
DE89614652 
DE89614655 
DE89614662 
DE89614663 
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DE89614669 
DE89614670 
DE8961 4678 
DE89614679 
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DE89766908 
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DE89766932 


DE89766936 
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DE89766980 
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DE89770397 
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DE89770501 
DE89770504 
DE89770505 
DE89770507 


CEA-TR-2252 
FRNC-TH-3078 
AFME-87.11.0041 
AFME-87.11.0041.7 
AFME-87.11.0041.6 
AFME-87.11.0041.8 
AFME-87.11.041.3 
PIRSEM—1030 
AFME-FR-13 
AFME-87.11.0041 
INIS-mf—11931 
NEI-DK-—136 
DTH-LV—88-19 
NEI-DK-157 
GGU-R-134 
RISO-M-—2764 
SJF-Orientering—61 
DEFU-TR-272 
NEI-DK-—165 
NILU/OR-17/88 
NILU/OR-5/88 
GRS-714 
NEI-NO-81 
NILU/OR-16/85 
IKU-R—08.2601 .00/01/87 
NEI-NO-82 
NEI-SE-37 
LRAP-88 
STU-—86-4303 
STU-—87-4570 
IVL-B-898 
STEV-NYEL-89-2 
STEV-GT-89-1 
SNV-3524 
LUTFD2-TFMS-3046-1-89- 
1987 
BFR-R—109-1988 
IVO-A-02/89 
IVO-B—02/89 
IVO-A-06/88 
GSI-89-20(prepr.) 
GSI-89-21 (prepr.) 
INIS-mf-11946 
GSI89-02 
GSI89-06 
INIS-mf—11947 
FRCEA-R-41 
CEA-CONF-9757 
CEA-CONF-9710 
CEA-CONF-9641 
CEA-CONF-9642 
CEA-CONF-9711 


T189010786 
7189010848 
T189010865 
7189010873 
T189010985 
T189010986 
T189010987 
T1I89010988 
T189010989 
T1I89010991 
T189010992 
T1I89010993 
7189011025 
T189011052 
T189011086 
T189011087 
7189011246 
T189011247 
7189011248 
7189011249 
7189011301 
T189011304 
T189011309 
7189011310 
7189011311 
7189011312 
7189011313 
7189011314 
7189011315 
7189011316 
7189011328 
T189011392 
7189011393 
7189011397 
7189011423 
7189011532 
T1I89011550 
7189011583 
T189011584 
T189011629 
T189011640 
7189011641 
7189011642 
7189011643 
T189011656 
7189011833 
T189011888 
7189012434 
7189012438 
T189012491 
T189012526 


NUREG/CR-5087 
NUREG/CR-4550-Vol.2 
NUREG-0540-Vol.2-No.2 
NUREG/CR-5284 
NUREG™—1125-Vol.10 
NUREG-0991 -SuppI.7 
NUREG-~0420-Suppl.10 
NUREG/CR-5344 
NUREG/CR-5275 
NUREG—1251-Vol.1 
NUREG-1251-Vol.2 
NUREG-0837-Vol.8-No.4 
NUREG-0797-Suppl.21 
NUREG/CR-2000-Vol.8-No.3 
NUREG-1358 
NUREG/CR-5319 
NUREG-0750-Vol.28-Index-2 
NUREG-0750-Vol.29-No.2 
NUREG-1363-Vol.1 
NUREG-0040-Vol.13-No.1 
DOE/RW-0199-Vol.7-Pt.B 
DOE/RW-0234 
DOE/RW-0199-Vol.6-Pt.B 
DOE/RW-0199-Vol.5-Pt.B 
DOE/RW-0199-Vol.2-Pt.A 
DOE/RW-0199-Vol.1-Pt.A 
DOE/RW-0199-Vol.3-Pt.A 
DOE/RW-0199-Vol.4-Pt.B 
DOE/RW-0199-Vol.9 
DOE/RW-0199-Vol.8-Pt.B 
SAND-89-8225 
NUREG-0090-Vol.11-No.4 
NUREG-0936-Vol.8-No.1 
NUREG/CR-5216 
NYSA/SCE-9011423 
NUREG-1357 
DOE/ER/45120-9 
CONF-890403-13 
CONF-89051 20-5 
NUREG/CR-4994 
NUREG-1312 
NUREG/CR-4675 
NUREG/CR-5246 
NUREG/CR-5357 
NUREG/CR-5230 
NUREG-1344 
NUREG-0975-Vol.7 
NUREG/CR-5356 
NUREG-0386-Digest-5 
GRI-9012491 
NUREG/CR-5237 


DE89763984 CEA-CONF—9691 
DE89763997 CEA-CONF-9762 
DE89763998 CEA-CONF—-9594 
DE89763999 CEA-CONF—-9651 
DE89764000 CEA-CONF—9652 
DE89764004 CEA-CONF—9626 
DE89764005 CEA-CONF-9707 
DE89764006 CEA-DAS—523e 


DE89770512 CEA-CONF-9643 
DE89770513 CEA-CONF—-9640 
DE89770533 FRCEA-TH-183 
DE89770534 FRCEA-TH-165 
DE89770535 ECL-85-12 
DE89772573 JAERI-M—88-237 
DE89772574 JAERI-M-—88-203 
DE89772581 JAERI-M—88-226 


T189012555 
7189012573 
7189012574 
7189770527 
T189770528 
7189770529 
T189770530 


NUREG—1266-Vol.3 
DOE/RW-0206 
DOE/RW-0161 
EUR-11800 
EUR-11502 
EUR-11596 
EUR-11715 
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Energy Abstracts for Policy Analysis (EAPA), 
a monthly abstract journal, provides its 
readers an authority from which they can ob- 
tain energy-related nontechnological or 
fo[by-t2)] (101 g] ace) (ele | (er-| r= 1at(o1(=t> me) am a=) ole) a Comm aT- YZ 416) 
significant reference value. Citations included 
in EAPA are selected based strictly on con- 
tent, with only substantive articles included. 
This selectivity in scope and coverage is ef- 
fected to emphasize references dealing with 
policy; legislative and regulatory factors; 
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Subscriptions to EAPA are available from 
the Superintendent of Documents, U. S. 
Government Printing Office, Washington, D. 
C. 20402. The subscription rate for 12 mon- 
thly issues plus the annual index is $70.00 
(domestic) and $89:50 (outside the North 
American continent). The annual index. is 
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$22.00 (domestic) or $27.50 (outside the 
“North American continent). A single issue 
costs $6.00 (domestic) or $7.50 (outside the 
North American continent). 
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